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W E:BW HRAEFLEAEY T-3-0O-p-D-F 4 #E % ¥ B (gypsogenin-3-O-p-D-glucuronide, GYP) 5t A FF 2 3%
MR LX2 A AR M ER R LB AENERAERNG . iR ELX2 A8 F 45 w400 pmol/L 7
WA R E W E B GYP #4733 305 ) CCK-8 2 MK 7 & kM GYP 16/ F LX2 41 jf By 1C; 15 & GYP 3t Z B % 5t LX2
0 MRS FE R UL s RUR LB A I LX2 40 03 B MR 0L 52 B K Ok E B (qPCR) A& Il COL1A1 A1 ACTA2 3 B 1y % ik X F;
Western Blot # Il Col- [ \a-SMA ., p-PI3K.PI3K.p-AKT . AKT.TGFRR Il .p-Smad3. Smad3.Bax 1 Bel-2 & &5 A F 89 1%
W, R GYP At LX2 40 24 h 3 3047 4] = (IC5) H 80. 22 umol/L;GYP 8 3% B & s e b 31 ] 2B % 5 09 LX2 @
FHERACP<C0.05); —FREH GYP #4014 LX2 @ # (P <<0.05) M Tl 2B % § 8 LX2 4 f8 COL1AL fn
ACTA2 # B #y &£ (P <<0.05);GYP ik E R B ¥ H# T8 Col- I .a-SMA . p-PI3K.p-AKT.AKT . TGFBR I . p-Smad3
fo Bel-2 & @ #y F 3£ (P <<0.05), 3 H GYP Tk E R i M3 F I Bax 8y & % (P <<0.05), &i® GYP T # 2 & #&
PI3K/AKT.TGF-B1/Smad Fa J =3 # kM %] LX2 @ &, N R B A EER.

KPR AEF; 27 BH T-3-O--D-F & HE B F B ; I 4 4 (4 ;PI3K/AKT # % ; TGF-1/Smad # #
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Study on anti-hepatic fibrosis of gypsogenin-3-O--D-glucuronide

isolated from Semen Momordicae in vitro

Yuan Xidong'?, Huang Yuanheng®?®, Wu Yaosheng'*

(1. Department of Biochemistry and Molecular Biology . School of Basic Medical Sciences, Guangxi
Medical University, Nanning 530021, Guangxi, China; 2. Guangxi Key Laboratory of Biological
Molecular Medicine in Colleges and Universities , Nanning 530021, Guangxi, China;

3. Experimental Teaching Center of Functional Sciences, School of Basic Medical

Sciences, Guangxi Medical University , Nanning 530021, Guangxi, China)

Abstract: Objective To investigate the effect of gypsogenin-3-O-3-D-glucuronide (GYP) isolated from
Semen Momordicae on the proliferation and extracellular matrix secretion of human hepatic stellate 1.X2 cells
and its underlying signaling pathways. Methods LX2 cells were cultured with 400 pmol/L acetaldehyde and

different concentrations of GYP respectively. The CCK-8 detection kit was used to measure the IC;, value of

EL2WH . W ARBEES T H (2018GXNSFAA281209)
F—1EE B ER R WA W FE 07 [ R 2R UK 255 E-mail : 1756211687 @qq. com
BIRESE B A B 2, 0007 58 A S0 0 52 0 1) v B 2 4 85043 25 3UF 9T - E-mail : 2681138707 @qq. com
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GYP acting on LLX2 cells and the proliferation of LX2 cells induced by acetaldehyde treated with GYP. The
scratch wound healing assay was used to detect the migration of LX2 cells. Real-time fluorescence quantitative
(qPCR) was used to detect the expression levels of COL1A1 and ACTA2 genes. Western Blot was performed to
detect the protein levels of Col- I , «-SMA, p-PI3K, PI3K, p-AKT, AKT, TGFBRIl ., p-Smad3, Smad3. Bax
and Bel-2. Results The 24-hour median inhibitory concentration (IC;,) of GYP on LX2 cells was 80. 22
pmol/L; GYP could inhibit the survival state of LX2 cells induced by acetaldehyde in a concentration-dependent
manner ( P <{0.05); A certain concentration of GYP could inhibit the migration of 1LX2 cells ( P <{0.05) and
downregulated the expression of COL1A1 and ACTA2 genes in LX2 cells induced by acetaldehyde ( P <C0. 05).
GYP downregulated the expression of Col- 1 , a-SMA, p-PI3K, p-AKT., AKT, TGFBRI , p-Smad3 and Bcl-2
proteins ( P <C0.05) and GYP upregulated the expression of Bax ( P <{0. 05) in a concentration-dependent

manner.

Conclusion GYP may inhibit the proliferation and activation of LX2 cells by regulating PI3K/AKT,

TGF-B1/Smad and apoptotic pathways, thereby exerting anti-hepatic fibrosis effect.

Key words:
way; TGF-B1/Smad pathway

W 2T 4 4k Chepatic fibrosis, HF) J& K 18 M 1T 1 13
T3 350108 7 I Lo L ATl AR O 2 S R %
AR 58 Jaf 2 2 RS S 25 ) A2 S R
Ko ZENEPEIFIES N LT i 4484 5 8 HF .,
RAE HE AL B BOAS S B $EAT 3097 » e Ja 22 18 W ke
ST R Ab 28 gt L A DR R I AE T A K
TERERAAA 200 J1 N 782 ERAE T R R B9 HEAT b A
I REAL T 55 11 46, i 67 T 2 BKAE TR A 5 16
it BT B AR 48 M Chepatic stellate cells, HSC) A9 13
JEGGE 55 AL O P 2 F IR 2 B HF £ 5
PRI, 2 HSC 32 3 4% Bl 45 P3RBT, HSC
LE U095 A 338 58 A UL BT A 40 L 33 T 43 0 K B 40 i Ak
FL T (extracellular matrix, ECM) , £ B £F 4k [ figt AH XF
st AN R, BB ECM o BE TR, s HE &, 8
1M BT HEF 5 SEALHI A9 52 22 Pk i R AT B = A 2800
WBITY) . B B A Rt HE /9 25 9 i 1 38
TEJEBE PR IR, DFC R, P2 R 7T DL &
B AR M8 P TP 5 8 35 I HLE 45 A5 BV 3% B 5 1R Chyalu-
ronic acid, HA) | [l B4 i & Ji ( Type [l procollagen,
PC-1D A1 IV B it J]& (Collagen type IV, V-C) B 7K 3,
AP HE/ERY . BAFREHE, A& FoE
B s U G Ak B (CCL) BT 20 K U 40 i 3R 58
JFHR AL R, RIAARE T o2 HA
—EMPL HF E™ . 224721 T 3-0O-3-D-# b it
iz H fig ( gypsogenin-3-O-B-D-glucuronide, GYP) J&
2020 AF QAR N R L ] 24 i) (— 350 B E B P 2y
A A DU Y AR AR e R R R RS
WHRAFT . AR GYP &1 & K% 41 HF 96 285>
AR — 2L AR ST . RS DRGS0 3 Ao o 2% 24 B 2 X K
HF GYP YU £F 4 10 B0 050 B30 6w 4 o i kB,
FE S w4 7E TGF-B1/Smad 8 #% & PISK/AKT
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TE 20 O T B L TR X X S Y DG
A R AT R 2 My . L CACCHOD AR S BLAR
W Sl A Y TS A L R S SO RS AH DG
JIEF HEAL Y 32 B9 5T 22—, BERE TG IF AR 4 il . 5 2
g3 ECM 3, e e dEIF LT AL B . EA K
2 1 S50 BIF 5T 2R FH T AR Ry 8006 50 o 78 1A S0 T T 0T
LX-2 20 i B A4 3 47 — 26 25 Wy 51 AT 2F 2 1k Bl ) i
FE L LX-2 SR IE R A RLR 40 A bk, B B E 1
JHF B2 AR A0 e B AR AIE T 1 5F O G RS L A5 T 2T 4E 1L
Be . W AR BT 2T R T A A B . AR F 5T B e i
i SRS LX2 . R K T B2 SNSRI GYP
P HE B/EHBLEL,  HE Ja 97 324050 09 8 % .

1 MRtEARE

L1 SEEA R GYP W TFRCAMREARA A,
MA B P2 HC(CHPLC=98 %, R ifE i) s A B2 AR 20 i
B LX-2 W T R EGE /R AE W R A BRA 7 GYPL IR
A 13 JDMEM G ) Bl 35 55 2 B BE & R WD) .
i f B0 ) & (CCK-8 37 &) W T 26 & £ W R
A BRA A 540 % SRV W T F i 22 SO bRk Ak 27 150 A
MR A RNA $ IO R & 0 7 950 JH 00 1% 2= i A= 1) 4
ARAT RS ) 5 3905 550 & L g PCR R & 1) T TaKa-
Ra A a4t T WK JE (Collagen 1 ,Col- I HiE .
Vi e Ak Bk 22 51 DPP [6]1JR 4% 3 (mothers against deca-
pentaplegic homolog 3, Smad3) #i & ) F 2 F Cohe-
sion biosciences /A Al; RIT «-F W WA FE H (o
smooth muscle actinsae-SMA)HLAR I T 3£ FH Cell Sig-
naling 2 6] ; 5 5T W W2 1k 8 A5 156 WL B 3-8 B (phos-
phatidylinositol 3-kinase, PI3K) i 4 . 4 10 % 1k 4 K&
HF-B 521K Il (transforming growth factor-f receptor
I, TGFRR ) AR i 2 Ak ¥ i Chorseradish peroxi-
dase, HRP) A iC B9 111 FF 405 TgG W T b 5t Bl 3 25 4=
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WHARA RS | 5/ BRUPTsE R 1k 8 1 B (Protein
kinase B, AKT) ./ BBt AKT., /N $T BCL2-# % X
(BCL2-Associated X,Bax) /NPT B 4 g 4k B 988/
1fiLJ7%5-2 (B-cell lymphoma/ Leukemia-2, Bel-2) i 44 iy
T Santa 24 A s /NPT PIBK /NPT Smad3 it
Hm EE-3-#% MR I & B ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) $t & . HRP #5ic i# Ll = HT /)N
W IgG I T = &AM A A RAF .,

1.2 LWk

1.2.1 LX-2 4iffis3s  LX-2 40M7e & 10 % a4 1l
WA 1% H % Z M DMEM (B F i 38, 5 # 37
C.5% CO,, AR RAZMKTIR 1K, B IR SE 5 O
BRI 1T,

1.2.2 CCK-8 {EMEHAMHI F (1C; ) LX-2 4 Ml 4%
FhAE 96 FLAR (5X10° A4 /FLO 1557 24 h A
AT e (0 pmol/L .2 pmol/L.4 pmol/L.8 pmol/L.
16 pmol/1..32 pmol/L.64 pmol/L.,128 pmol/L) Ay
GYP #k£: 538 24 h, CCK-8 1 & 40 fg 3% )1 IF 11
1Cso fH . Ja £ £ <T1C,, H vk BE UEAT 5050

1.2.3 CCK-8 ¥ GYP X} Z B S 1 LX-2 40 M35
71 AR GYP XF LX-2 250 i 5 52 50 1 25 5L L 4
INF B R GYP A WR B, TS AR R GE
W E PR3 MR S RE T E R, O
55 LX-2 40 76 fb 0 e FE MR B J2& 400 pmol/ L, &%
B E IR O 5D L B 4 (400 pmol/L &
) . GYP R FI 41 (400 pmol/L Z B +16. 25 pmol/
L GYP),GYP 5| & 41 (400 pmol/L Z [ +32. 5
pmol/L GYP) .GYP & 5| & 2 (400 pmol/L £ +65
pmol/L GYP)#FAT 5280, LX-2 41 fifd #2 Fh 78 96 fL 4R
(5X10° ML/ fL)H, 85 5% 24 h 5 4% Bk sr 4 m A
R 5 4k 55 9% 24 h, CCK-8 B35 40 L% 17

12,4 RPRSCE Ak ER 12,3, F6 fLiE
Il marker 2 P47 5 4 R4k, B LX-2 400, 3%
ot JE 00 O 3k I B R A B 100 %6, B2 35 i IR R oy
HALPEANM 24 h, A R FRALAERE SR 0 h A1 24 h i
BT EE A (10 580 T WA 45 R R,
Image] #5534 .

1.2.5 SERP#e Y6 & PCR(qPCR)  Zr 41 % B [
1.2.3, 60 mm 40 Jfd 15 5% ML 8% 3% LX-2 40 . 4 1L
BeP 4107 A0, B 9% 24 h, B HR I AL PR AN
ML 24 ho FH RNA 2050 & 42 O RNA 5 7 30 5% 5 ik
F 3 5 5% RNA, 315 cDNA, 5 R F N £
FHN4 DNA:42 °C,2 min; @i %5 .37 “C 15 min, 85
C 5 s; MG NCBI # 1] COL1A1.ACTA2,.GAPDH
51, A TR RS A BRA "Bt Wk 1.
FWFEF:95 °C 30 s,1 ME#H ;95 °C 55,60 °C 34 s,

A0 MEH . JH 27 22O TR A AR Rk

£ 1 qPCR#&M COL1A1ACTA2 ERESI ¥

s K S5 >3")
1 COL1A1 CCCCGAGGCTCTGAAGGT COL1A1-F
GCAATACCAGGAGCACCATTG COL1A1-R
2 ACTA2 GTTCCGCTCCTCTCTCCAAC ACTA2-F
GTGCGGACAGGAATTGAAGC ACTA2-R
3 GAPDH GAAAGCCTGCCGGTGACTAA GAPDH-F
GCCCAATACGACCAAATCAGAG  GAPDH -R

1.2.6 Western Blot 4r#HiitE 1.2, 3, i
AR 1. 2.5, FH & A 25 0 il 50 |l e 4 o
FI) RIPA 2% vl 24 fife 240 A, 24 A W 7E 250 L P 12
000 r/min 4 CE.L> 30 min, WHE FEHRHTHE—2$0
Hr A A BCA I 2 38 70 & 0 £ 26 (A Mk L 100 °C AR 1
10 min, G\EE 12 10 Y0 &E I IK 4 85 J5 % #% 3] PVDF
b5 o e AR W = IR FE R 3P4 1 h, 1 X TBST K
Ve 3 WKL K 5 min, 5 T8 —HH:Col-1 .o
SMA., p-PI3K, PI3K. p-AKT., AKT, TGFBR I . p-
Smad3.Smad3, Bel-2, Bax fil GAPDH. 4 ‘C & i
. 1XTBST #EARVES 3 . 4K 10 min, K55
MR AL EEAR L A ZHUE R 2 h, TBST ¥k 3 K
JE A2 R R R G (L R 2= AR A BR A
A R EUE  IF i 5 Image] M f0FHEA T 54k, I
5 KB, L) GAPDH &%) H 1Y & ([ #E17
Ve AT

1.3 Sit2¢ ¥ KA GraphPad Prism 9.5. 0 &3t
B BG4 T o A R I i R L (o ) TR
AT 22008, LA P <<0.05 NERESH ¥ X,

2 &R

2.1 GYP X} LX-2 40345 2 GYP X} LX-2
) 1Cs0 K 80. 22 pmol/ L, B2 L AF 35 R [ 21 50 %6 B Y
GYP WREE . Jo B2 55 56 36 5 A X 28 4 1 YR BB, HI << 65
pmol/L ) GYP 47 J5 £ SL %, 40 jE A7 36 R =
(ODsigpn. — ODuspya )/ (ODyggpsr — ODis g ) X 100 %6, UL
1,

150-
1C5,=80.22 uM

-

o

o
1

AN A7 15 22 (%)
g
1

Y 1 I I 1 1
0.0 0.5 1.0 1.5 2.0 25

GYP ¥ [Log,uM]
B 1 GYPxt LX-2 4 ja 878 th %
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2.2 GYP MLV SR LX-2 41 IR iy 5 ik
X LX-2 20 0 346 58 Y A5 5 i Al gl 2 2 4 1 GYP Wk
FEUEATSE R . 45O AR BoR SRR WA i — 4 R it
LX-2 #3858, AH TSR 4 GY'P 391 2 8 5t 1 el 310 361
T OEEAEHG LX-2 40 M 38 5, 40 M A7 05 R R e, 3L
H1,32.5 pmol/L.65 pmol/L B GYP X} LX-2 £ jii %
BB A Gt 2F 7 X (P <<0. 05 8 P <C0.001), I
Kl 2,

2.3 GYPMW BTN LX2 i rEmn 5
XFRRLLAR LY . W BT — 2 AR i LX2 40 it B e
Mk R 22 R RGBT GYP XX F {2 iF
H—ERIMHIVER 32,5 pmol/L B GYP %} LX2 41
Ji 3 B i S i B B A Ge 2R P <0, 05) , WL

A zE
(400 umol/L) ~ * *
GYP
Gimoll) - - 1625

24h

AN GYPXZEFESW LX2 @it HaEhw

3. MiJGIi i T LX2 40 i JC ik it 52 65 pmol/L 1Y
GYP,

150
;\?100
Jrend
s
2 50
1=
0_
o o B
(¢] ’l/bfy o 0
S v
Vv

E.5 B BEAML, P<<0.05," " P<C0.001,
H2 GYPXZEHFEWLX2aBEFFRNYM

HAHERE (%)

B AT S E 5 BB AL, P<<0.05,

H3 GYPXMZEESW LX-2 40 MiF %% m(X10)

2.4 GYPXCBEES M LX-2 418 COL1A1 Fil AC-
TA2 /) mRNA K52 55X A H L, o/ -
P T LX2 418 COL1A1 f1 ACTA2 mRNA /K¥, A
iiteE i L (P <<0.05 8 P <<0.001). 1fii GYP %}
COL1A1 #1 ACTA2 mRNA 7K1 b & A 40 0 7 1

A 200+ -
- T
2 150
-
% 100-
~
E 50
S
0_
O UV P .2 &
\6‘} K4 4}‘6
x4
Vv

Hrh 16, 25 pmol/L.65 pmol/L # GYP %} COL1A1
mRNA 7K1y F 8 40 6 B A 481 2% 5 L (P <<0. 05
g P <C0.01),16. 25 pmol/L..32.5 pmol/L ) GYP X}
ACTA2 mRNA K- B & A G %# 2 L P
<C0.01 58] P <C0.001), WA 4,
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#:A % COL1A1 mRNA K& F;B % ACTA2 mRNA K F;
“P<<0.05,"" P<<0.01,""" P <C0.001,
E 4 GYP3ZEiEFH LX-2 48 COL1A1 f1 ACTA2 mRNA K F %
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2.5 GYP X ZEEESH LX-2 41 Col- T Al «-SMA
EAKEWEN  S5XTEAML, O FET LX2 4
e Col- I A1 «-SMA FHHKFE . HFEGITFE L (P <
0.05 8 P <C0.01), 1 GYP & 7] 44 #i 1k oo 4 1 1

H A LW, Hr 32,5 pmol/L.65 pmol/L B GYP %I
Col- I F Y IHMEIA Gt & X (P <<0.01 8 P
<<0.001),65 pmol/L 1 GYP % «-SMA % H Y |- ¥
WA G L P <<0.01), WL 5,
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P <0.01," " " P <€0.001,
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MRz SXTIA A, A LE LX2 4 p-PISK
M p-AKT #HH/KFRyEH, 1 GYP XXM B ilA —
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p-AKT H Y ER I H A g8t 2 L CP <<0. 05 8§

A
Z® (400pumol) - + + + +
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o
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p-PI3K X ACF

p-PI3K/PI3K

P <C0.0D), M4, CEERA S AKT HIAMWERILH
GYP il T ZEAE G A LX2 418 AKT HEH £
ik, Hh 65 pmol/L 1) GYP % AKT & 11 35 19 31 %1
BHit2EE L P <<0.05), WWH 6,
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GAPDH {_-..—”l 36 kDa © ;\J’v@" o+ e :’}J’@»& o ¢ ;\éf’ 2
7 : A p-PI3K.PI3K,p-AKT #2 AKT # WB & # ;B % p-PI3K & & 4 2t & F;
CH p-AKT E a At KF;D K AKT & & A at A F;° P <<0.05," " P <<0.01,
K6 GYP B iE S LX2 41 PI3K/AKT # 5t %

2.7 GYP X LW T M LX2 418 TGF-B1/SMAD
BRI 5 IRA A L R S R LX2 40
TGFBRII fl p-Smad3 & /K FE#HF A &, A GYP
2 500 MRS P b 0 ] A 1 B R e 65 pmol/L
9 GYP X TGFBR Il #l p-Smad3 2 4 i L &40 il A 4t
e X CP <001 87 P<<0.05), WK 7,

2.8 GYP X LEEFE SR LX2 41 I8 T 18 H 1 5 i
EXTEAAALL CBER —E 1 EH LX2 4 Bel-2 4

FIKSERVERT . 1 GY P 52 50 58 4 B b 41 ) 1 5 Fef
i, 32,5 pmol/L.65 pmol/L {5 GYP Xf Bel-2

HEAM RIS A ST R L CP <0.05 3 P <
0.001), [EIB}, ZFEAEA T LX2 4)E Bax & H/KF

El’at%z*“ M GYP 25 AR A2 i T Bax & A9

ik, Hh 32,5 pmol/L.65 pmol/L B GYP Xf Bax &
FE R B A G 2#E L P <<0.05 3 P <<0.01),
UL 8,
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A B TGFBR I /GAPDH C p-Smad3/Smad3
ZB (400umol/L) - + + + + 7 1:57
GYP (umol/L) - - 1625 325 65 % "
TGFART [ 2 D2 = '] =
p-Smad3 [ M BN B8 W | 5D Dy & o
_ = 0.5 £ 0.5+
Smad3 [ N 0 N8 @ |60 KkDa = :
> w
GAPDH [ Wm e ewm @e @ 36 kD2~ | S
O D P N0 P O L P o P
4}@4}9 2 v@"‘ A A
7 :A # TGFBRII . p-Smad3 f# Smad3 # WB 4 # K ;B 4 TGFRRI & & 4 x A F ;
C 4 p-Smad3 & @ A 4t A F; * P <C0.05," " P <C0.01,
H7 GYPXZEE S LX2 48 TGE-B1/SMAD & ity %
A B Bcl-2/GAPDH C Bax/GAPDH
1.5 1.5
ZE (400 umol/L) + + o+ o+ " i 5
GYP (umol/L) - - 1625 32.5 65 = 10 £ 1.0 —
= =
Bcl-2 26 kDa £ g
Bax [ s s 23 kD2 1 07 ched
(Y SR p—p——— T O
0.0-
O b P B P V b 5 &
4}@‘1’4}'5" 2 4}\& 4},,;\, +°

A K Bel-2 A Bax B9 WB 4 4 3 B: Bel-2 & & A1 % A F ;C: Bax & & 438 & F 5
* P <C0.05," " P <C0.01," " " P <C0.001,
B8 GYPxt ZEEW $ 8 LX2 &M H & 80 %

3 itig

KW 7 TR s T R R AT T DL R #E 4T HE AR
L AH AR M TR AT SR GYP W4T HE WF 58 f /D R 38
AiGE AR OB N — i S AR
FER AR T BB H WY GYP(4iE HPLC=
98%0) T T GYP fE{R 4G HF 1 F (4 7 ZE HL I .
S A TS GY'P kR R 20 A I B 1 S 5 S R A
XPLX-2 KRB L 2R, 45REV,GYP M
il HF Al HSC #5416 4L G2 ¢, HaT GepL I
JE3i 1 T PISK/AKT, TGF-B1/Smad #1812 15 5
i R S LY

HSC B85 535 46 8 HE & A4 (9 shon 3R 0
2 FhEOR I F S B840 155 & HSC 38 55 4316 A LA
2F Y 40 R KAy ECM ZEIF N B R & HEF %
A o-SMA #A 2 HSC BE B AR &Y. Col-
T F0 P44 8 2 ECM 19 =24, Hoad JEE
s HF M FRRIEMR Bk A FEAR B 58 h , F S
T LX-2 g ST T ARSN HE SR, Z 5T LX-2 4
MiJ5 s ECM Col- I A1 HSC ¥4I% M9 bR & L7 «-SMA A
VI S K- 38 2 8 K, B ) B ik g, i
K AR G B LX-2 200 R %) 2 1 0% Ak B9 mT AR
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GYP B4 g i i Al . GYP b3 i 2 Tl T
LS Col- T .a-SMA B Al mRNA £k,
X R GYP FEARSMREID ] LX-2 (75 Ak iy 55 HE i
. TGF-B1/Smad iffi i J& HF B2 838 % 2 —, 4 5%
b4 K BB+ B1 (transforming growth factor-g1, TGF-
B S A F i TGFRR 1 JE M & &4 . TGFRR 1
B TGFBR I WL 1k . TG TGFBR T 0 84 g i 1%
WOE Y TGFBR 1 2o e 22 S0 / 75 22 R T 1t 3% P e
132 A H 35 9 Smad & (W Smad2 1 Smad3 , # /2 1k
) Smad2/3 5 Smad4 ¥ = RAKEZ 59 . 38 A 40 A%
VR R S R AR 2F A b Y R R B SR, AT 3 30 HF 19 &
AU JEARAR SN B S R WIHE O B g T CClL
7S/ BUHF, AT g8 AL ) 2 S TGF-p1/
Smad {55 # TGF-B1.p-Smad2 Ml p-Smad3 & 1K)
TRk, AR FP.GYP BETH T 2EiES
LX-2 40 g i TGFBR Il #1 p-Smad3 & 1 1 % ik,
TGFBRII #1 p-Smad3 # [1/& TGF-B1/Smad i F 1
KHEEE M. 8 GYP ZEMRSMIH HSC i b Fl HF 7]
fig 2 L 0 TGF-B1/Smad {55 3 I SCILAY .
PI3SK/AKT j& HF — /> & % [ {5 5 i %, H
PISK J&—Ff i i e UL 2 3 38 . ][R 1R Ak A% 1 38
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ZHAWALE T E T GPX4/ACSLA =
SEEEFSNEMBEEKELT

A2 ISR kX B, e, ot FLEE? , kAR
(1. KEEFRATEFR.LEHK TH  241002;
2. MEEFHE—WEBER A2 WA, L4 XE#H 241001

H E:BH RAEEEEFSAIREREEMAESL T ERINE LE ZF R (Met) ik TR T H 40T K EF R
., HiE O% /R K R 4 8 (MPC-5 40 ji) 441 . MPC-5 48t 4 B /£ £ % 4 (H # ¥ H 5.6 mM & DMEM
B3, Con4) B A CH ZMHRE X 33.3 mM fy DMEM £ % 45 . HG 4 . & e A (B Z M JE 5 5.6 mM., 42 1 8 4
W E K 0.25 mM B DMEM 3 2, HP 4) & & 5 41 (G & Kk 5 & 33.3 mM, AZ B 40k JE 25 0. 25 mM #y DMEM
B ,GP 4, HH 24 h, @4k F - 94 A Fer-1 4 3 . MPC-5 %0} 4 %] #& Con %41 .GP # ,GP+ Fer-1 # (MPC-5
AT 4B = H 7l Fer-1 38 E 2 10 pM By DMEM B A d MAE 2 h MBI A XL FH VA HHRE H 33.3 mM,
Fer-1 3k £ % 10 pM # DMEM ¥ 5 3, 0 & 24 h, @A N 4% 26 4 4 3 . MPC-5 40 fi 4 5] 7 Con 41 .GP 4 .GP+ Met
H(MPC-5 @ HT Met EH 0.5 mME DMEM ¥4 H 4 2 h, Mg ¥ AL FH hH G EKE ¥ 33.3 mM,
Met % J& % 0.5 mM # DMEM } % #£) .GP+ ) # #| T (Sax) 4 (MPC-5 #40 il T Sax ¥ £ % 100 nM # DMEM % % #
FAE2hMMEHEHREEE W W H M RE A 33.3 mM,Sax 3% ¥ 100 nM § DMEM ¥ 3% £) .GP+ 3 # 7 % (Dap)
A (MPC-5 40 ffe T Dap W £ % 2 uM 8y DMEM ¥ 5 £ A E 2 h, M e ¥R EE RV H AKX E N 33.3 mM.Dap
WHEH2uM B DMEM B33, 85 24 h, 25BN &4 4 4 % £ GSH/GSSG L e R L a a8 . 48 T K
BEUR% AT Mx®AGCT.GPX4 X ACSLO M k%, R OF Con 44 b, HP 41 .GP 4 MPC-5 %41 il 4 & & [§
K ,GSH/GSSG W T B, it &4 EA G AT T REH w,GPX4 £ TH,ACSLY k3 A, OGP 4 MPC-
5 %A Fer-1 fEA T, 40 0 4 7 53w ,GSH/GSSG W8 £ Al b 4 AT T F .4 B F % E 1K, GPX4 %k £ 3
T ACSLA Rk T, QOGP 4 MPC-5 40 je 4 3 Fr & ME 25 4F Al T, 4 f0 4 7 5 34 3w, GSH/GSSG e £ A, fr it
AW AT T 48T HREBIK.GPX4 k¥t ACSLA X T . MEF Mt WHERARBERAWE., &b %7
%457 GP 3l R E R 4 4R 45 1 42, Met 7 # 3 GPX4/ACSLA % 1 4| 4k S 1o 2k 3 B 40 4117

KEEW T R RE SR RN

FE 4 HE S R587. 24 XEKERIRAD : A XEHES: 1001-5817(2025)02-0200-07
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Metformin ameliorates ferroptosis in podocytes induced by high glucose
and high fat through regulation of the GPX4/ACSL4 axis

YE Wei'?, XIN Yuqi', ZHU Wenjun'?, YU Shiqi"?, HE Chong', KONG Xiang”’, YAO Xinming’

(1. Graduate School » Wannan Medical College , Wuhu 241002, Anhui, China;
2. Department of Endocrinology, The First Affiliated Hospital of
Wannan Medical College , Wuhu 241001, Anhui, China)

Abstract: Objective To investigate the mechanism underlying ferroptosis in mouse podocytes induced by

high glucose and high fat and to determine whether metformin (Met) can ameliorate podocyte injury by inhibi-
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ting ferroptosis.  Methods @O Mouse podocytes (MPC-5 cells) were divided into five groups: control (Con
group, DMEM medium with glucose at 5.6 mM), high glucose (HG group, DMEM medium with glucose at
33.3 mM) . high fat (HP group, DMEM medium with glucose at 5. 6 mM and sodium palmitate at 0. 25 mM),
and high glucose + high fat group(GP group, DMEM medium with glucose at 33. 3 mM and sodium palmitate
at 0.25 mM), followed by 24-hour incubation. @ Ferroptosis inhibitor Fer-1 treatment: MPC-5 cells were di-
vided into Con, GP, and GP+ Fer-1 groups (MPC-5 cells were pretreated with Fer-1 at a concentration of
10xM in DMEM medium for 2 hours, after which the medium was replaced with DMEM containing a glucose
concentration of 33, 3mM and a Fer-1 concentration of 10uM) , followed by 24-hour incubation. @ Antidiabetic
drug treatment: MPC-5 cells were divided into Con, GP, GP+Met groups (MPC-5 cells were pretreated with
Met at a concentration of 0. 5 mM in DMEM medium for 2 hours, after which the medium was replaced with
DMEM medium containing a glucose concentration of 33. 3 mM and a Met concentration of 0.5 mM), GP+
saxagliptin (Sax) group (MPC-5 cells were pretreated with Sax at a concentration of 100 nM in DMEM medium
for 2 hours, after which the medium was replaced with DMEM medium containing a glucose concentration of
33.3 mM and a Sax concentration of 100 nM), GP+ dapagliflozin(Dap) group (MPC-5 cells were pretreated
with Dap at a concentration of 2 uM in DMEM medium for 2 hours, after which the medium was replaced with
DMEM medium containing a glucose concentration of 33. 3 mM and a Dap concentration of 2 ptM) , followed by
24-hour incubation. Cell viability, GSH/GSSG ratio, lipid peroxide content, iron ion concentration, and ex-
Results O

Compared with the Con group, MPC-5 cells in the HP and GP groups showed decreased cell viability, reduced

pression of ferroptosis-related proteins (xCT, GPX4, and ACSL4) were measured in each group.

GSH/GSSG ratio, increased lipid peroxide levels, elevated iron ion concentration, decreased GPX4 expression,
while increased ACSL4 expression. @ MPC-5 cells in the GP group showed increased cell viability treated with
Fer-1, increased GSH/GSSG ratio, decreased lipid peroxidation and iron concentration, and increased GPX4
expression but decreased ACSL4 expression. @ Under the action of the three antidiabetic drugs in the GP
group, MPC-5 cells showed increased cell viability, elevated GSH/GSSG ratio, decreased lipid peroxide levels,
reduced iron ion concentration, increased GPX4 expression, and decreased ACSL4 expression. Among them,
Met exhibited the most significant effect. Conclusion Ferroptosis contributes to podocyte damage induced by
GP, and Met can ameliorate podocyte damage by inhibiting ferroptosis through the GPX4/ACSL4 axis.

Key words: ferroptosis; podocytes; diabetic nephropathy; metformin

AR A AT R, AR 454 T
R A AR BT ARG 22, 28k 2 BURE R (type
2 diabetes mellitus, T2DM) HUiK HKE4E TH i, B8N
WA Z 0B H A A I AR RN B R
(diabetic kidney disease, DKD) 1 hy 4 JR 9/ 5% ™ 5 )
PO A I K IE 22—, S R R AR W RS (end stage
renal disease, ESRD) ) F % JF N 2 —, /& S B0 0L
BB R R fE B R, B R E SE T KR
DKD 1% B8 b &2 2% , e 90 o0 B R E K B/ BRI i
RN , B A 9 1 0 JR W /INER R A0 3 A L AR A
JLAI S T 38 22 |k IR T8 R I R R R A N BR A
A W5 e BLBE R AR T R 175 5 1 DKD K BUE iE 41 41
BERFCT W & INE T B . i AR
JIFE £ v B 0 A A R L 5 P R A L N R R I
R BT B /NER Y 3 J2 Uk B B L AT R B L 2 A I Y
R IV 25 FEE A8 X0 T 2 45 1 /N Bkl ot S5 o 1) o R e e 3]
WEEAEAY, K, 2 G0 A R A8 T ™ R I /N ER
UERL DIRE KT A Bk FE T X DKD 1236 B A IR
MR X, DIXON S J 2 72 A 58 o i w32 Tk 3t

T A AR ZE T 5 200 DA DX, S [R)F 40 M 08 1 IR BE
FETOA A M L F ERRAE 2 A B i AR A o A
OB & A B A2 T BRI G IR 2 L 2ok R %
R R AR NG R R A I I 25 W %o 2% i Bk
H Wi DKD, 4 28 H % & it ESRD ek # . B
b, 38 ) B R — b A 1% [ s R B R 259
1 M5
L1 ZHf SEae /N BUE 2 40 M MPC-5 1l 5 RS Skt
PRI Y BB A IR AL g5 o BNCC342021, 7
37 C.5%CO, 10% ML 1% WP 44 F 1 5. 10~
14 d G e s,
L2 #Ziy —HIKAES H20023370) 1 AH 3 1
TR Jit 5 5 2547 BR A |, VAR ST (A5 H20160088)
W R R R 25 A BR A R, 3k i (it S
H20234464) W F By fr 1 Bl 256 BR 2> w) . ik 2541
FH DMSO i il .
1.3 J&#F Ferrostatin-1 (535 A437D) W H T L
YRR BRA A AR R 40 (5255 . P976 7)) W A
T2 v A Ay Bl 2510 X PBS 28 /i (5% 5 : BL316A) |
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SDS-PAGE # 1 EFEZ2 il (5X) (52 % : BL502A) 1y
HTRBEE s REWEARA RN KRBT Ak
M5 & (525 E1042-100) W [ F b 5038 F) 3 5L K 7
RA BR 2 Al s B A B H K CGSHD /4 Ak A 23 Bk H K
(GSSG) 5 ) & (175 . A-061-1) I [ F 5§ &% & Al
Y TR BE A BR 2 7] s BODIPY 581/591 C11 (4%
5:D386 DI H T B R /KRB A | s R AT 130 7
% M marker (585 . PR1910) M A T It 5t KK = B
A WA\ CCK-8 i 5l & (62 5. C0037) ., SDS-
PAGE Pt 7] & O i 45 - POO12AC) Il | F
A REYHARAR A A GPX4 & A ik
(Ab125066) . xCT & F1¥i 1k (Ab175186) , ACSLA &
HHUAR (Ab155282) Il B T 3L Hibt ( B 5 5 AR A
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AMRAFT,

2 FHik

2.1 SEesrd OF /N EUE R 2480 (MPC-5 48 i) 43
4 . MPC-5 4 Jfl 53 53 76 1E % 21 Rl % BE v B2 5. 6 mM
() DMEM K5 3% 3, Con £H) | = 4 41 R 49 4 ok 5 oy
33.3 mM ) DMEM Ki 52358, HG 41) . & i 41 i %5 b
WeBE S 5.6 mM., AR A R G0 Wk B 0. 25 mM 1
DMEM K5 3% 56, HP 41) . = 4 i B 4 O 265 4 vk B Ry
33. 3 mM FEREER 4N IR FE 4 0. 25 mM ) DMEM £ %
H.GP 4D WFE 24 h, K420 MPC-5 4 ffg i) 24 it
AAFR (GSH/GSSG W AH R i A bW & & BB+
WRE LA B RAET- A 6 B 1 (xCT . GPX4 & ACSLA) Ky
Fik., O MPC-5 4ifils & F GP MW & 0 h.12 h.24
h .36 b, A I 45 20 40 6 1 A0 B 24 A 5 A8 b 1 O R 4k Bt
THREAMERL, QMABKIET-MH 75 Fer-1 4k
. MPC-5 4 e 53 3 7F Con H.GP H .GP+Fer-1 4
(MPC-5 4 i TRRIET- 30 il ) Fer-1 ¥R 10 pmol/
L ) DMEM Kz 3L fiab #1 2 b, B J5 K 55 77 2k 0
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19 DMEM 1532 35) 055 24 h, K6 4% 25 40 g 1) 40
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b Bt J5 o i 55 ik T 48 A ) 2 B VR B2 Ol 33. 3 mM, Sax
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24 h )5, 4k%E 37 CE 24 h 5 % B4 1L 50 pmol/L
YR BE ARG BT i AR Ak S O B C11-BODIPY581/
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HEATH YKk, PVDF 2 H R TG AL 1 min, # MR 115
V 75 min HEATEE L, B L 5 %0 AR A 15 IR = K P R
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ELLL P <<0.05 MESAGIFE L,

3 H#R

3.1 EiR . EBEE IR A S MPC-5 40 il & A kgt T
R B EMEHG 4D IFRIFET R MBI T A
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WA 2 frs . Fer-1 fEf bR moBid IR 51 & MPC-5 WK 2C~ & 2E) ; 7 4k Fer-1 #44i1 GPX4 & 4 %35, A
AN IS PE R GSH/GSSG HAR I FEML P <<0. 05, WL B R ACSL4 EH Fk (P <<0.05, WWE 2F~K 2D,
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Expression and clinical significance of POM121 protein in hepatocellular carcinoma

YAO Zhaonu', SONG Xin', PEI Yulin', LI Di', ZHU Xiaonian', TAN Shengkui®

(1. School of Public Health , Guilin Medical University » Guilin 541199, Guangxi, China;
2. Guangxi Clinical Medical Research Center for Hepatobiliary
Diseases, Baise 533000, Guangxi, China)

Abstract: Objective To explore the expression level of nuclear pore membrane protein 121 (POM121) in
hepatocellular carcinoma (HCC) and analyze its correlation with the clinicopathological parameters and progno-
sis of HCC patients. Methods The expression level of POMI121 in 75 HCC tissues and corresponding para-
cancerous tissues was detected by tissue microarray combined with immunohistochemistry, and its association
with clinicopathological characteristics of patients was analyzed. In addition, based on bioinformatics databas-
es, the expression pattern of POMI121 in HCC was validated, and its potential regulatory pathways were pre-
dicted. In vitro experiments, the effects of POMI121 expression changes on the proliferation, migration, and

invasion of HCC cells were observed through CCK-8, scratch assay, and Transwell assays. Results The pos-
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itive rate of POM121 protein in HCC tissues was 62. 67 % (47/75), significantly higher than that in paracancer-
ous tissues at 42.67% (32/75), with a statistically significant difference ( P <{0.05). The expression level of
POM121 showed statistically significant differences in the occurrence of cirrhosis (y*=5.872, P =0.015) and
distant metastasis (y*=6.354, P =0.012) in HCC patients. HCC patients with positive POM121 expression
had a poorer prognosis, with a shorter survival time compared to those with negative expression ( P <{0. 05).
In vitro functional experiments confirmed that POM121 overexpression promoted the proliferation activity and
invasive ability of hepatoma cells. Bioinformatics data indicated that POMI121 exhibited a high expression pat-
tern in HCC tissues, and its expression level was associated with poorer survival outcomes in patients. Poten-
tial mechanism analysis suggested that POM121 may affect key pathways such as ERBB signaling and comple-
ment system activation.

Conclusion POMI121 is significantly highly expressed in HCC tissues, and the high

expression level of this protein is closely related to the poor clinical prognosis of patients. POMI121 enhances

the malignant biological behavior of HCC cells.
Key words:

prognosis
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AR BB AR 2 D1 2 4t (b TS 5 - GLMIC2014
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THER A IRV AL e TR i 390 HL O, B iR
M 10 min, #35 10% 12 135 £ F 20 min, — i



2025 4F

EERANEY PRV SR

% 2 ]

(POM121.,Novus Biologicals, &[4 CHFH 16 h, —
PLCHRP ARic R AP £ H 30 min, DAB I i}
[E] A% HIAE 5 min . FRARKE G4 10 RN
Ko AL KR W8 e AWK B . s 4 A g (. 25
FER FHRCE PPAG v (e 8 3 I PR s BRI S 3 4
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THALIE I E B 1< 10" AN/ 2 T 20, B2 R T
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st 1.
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0. 058 2 R A G4 L.,

1.9 2R RME R R 0 52 2R 5 R DL
=1,

X1 HEIRZFNZHEZRSHE

H= A % 13 )
A age <50=0;=50=1
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(v ¢i1] drinking H=0;2=1
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FIEH family history H=0;2=1
i gEg % H tumor multiplicity PAN=0;%1=1
Jib 98 K /N tumor size <5 em=0;=5 cm=1
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Bk, POMI21 F /6 40 M &% b £ ik, WA 2. s PR 75 32 5 AIE B 1R X 1 5 4T
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ey Y4 0.111 0. 740
POM121(+) POM121(-) iSO 3 2 12
g 'n%"w. o ‘v =50 41 25 16
%@‘ :5’-” .,ag. " PE 0.244 0. 636
HCC tissues %n"k&&', s o1 59 2
LaT 1 14 8 6
3 QL] 0. 856 0. 355
J 35 20 15
4 27 13
Adjacent : H]ifi?&i{é 0 0.0
non-tumor tissues | o o7 0.811
3 g 15 9 6
i 60 38 22
j 929 335
B2 POMI2L £ 8 #0E % 4 %?3 . 0 0
, //\EFBE] L’%%ﬂpﬂﬁﬁﬁ %(XZO) ﬁ 12 9 3
98 KN/ em 2. 894 0.089
%2 POMI21 £ HCC HEZSHA R RIE =5 8928 1
=5 36 19 17
HCC 4 B H /A 0. 856 0. 355
x5 4] 41 : :
m%/ﬂf/\ n ~ E'T+ Y 10 27 13
£k (=2) 35 20 15
T 22 10 32 TNM 4+ 0.883 0.347
o 25 18 43 T1+T2 43 25 18
it 47 28 75 T3+ T4 32 22 10
9 B4 2% 0.072 0.789
4 . I+1 39 25 14
2.3 POMI121 & H 5 ¥ &5 I R BRI 1) 26 R I 5 v y
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PRI (OSCO) AT 8 L iX — 4518 HH Haoran Ma i
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U TFAEYME B 2E T ik he . 4, it GSEA
1. ZHAO R H ™8 /8 T POM121 AJ A i i 4
i AR g AR v U K i S R AR L AR T R L s
M2 AQ R 42 S PPAR 55 3 42 , 41 JfL %% 2 g i i A4
T PE 5 A A A R DNA 4 3L 1 Hb i A% 4 iR 1)
FR 18 52 2 Ge ok 5% Mg i iE R . POMIL21 W] 2 5 9
i 1) & AR R, H T IR SR TS A 3848 A oK T B IR A1 51
B AT S E

ZE TR AR IR RS HIESE T POM121
P RE R LB, POMIZL ) LS B
W5 B R A TS A OE B POMI21 BH P 36 3k J2 T 98 ¥
JER BB ST fE B 2, POMI21 5 T4 BB & I R {5
BB LRG3 DL 40 M ) e 2 S g R W POMI21 /T
P JFF s A B 2R oA R 28 . AR T . POMI21 52 i
JFF s S R 1 1 D 0 5 AR PR A0 S 3 i — 2D e B, I
Hh BT B — A 5L R IE S GSEA XF POM121 T fig
BLEI IR 4508 . ROk, 8 T W AT POMI21
TE i W P 2 i v i B AR I BIL AL AN 00K TR Ak X 1
i A LT 1Y) B AR T AT B A I DR S BT R T Y i AR
LB A SR HE IR T I 2 5 LY T
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EGFR @it AKT/c-Jun ¥1## L1 PD-1L.1
1K Hep3B 4l Ba Xt Z i 3k e B B2 1%

BT, SEE, AW, XFE,TE ,BEMNE
(ZHETARFEFK,. 4% #E 232000

# E:BW HAREAAEKETFZHREGFREFE AT X R(SFRIKE MR ER KL 5 £ )7 H T k-1
(PD-LD My %k % . ik KA SFB 24 4 # Hep3B 41l DL & SFB 5 % & 4 kK B F(EGF) B 4 4 # Hep3B 41 #, 3F #
it CCK-8, 7% & ik 523 \EdU %6 JC-1 4 % 7 3% 44 SFB # EGF *t Hep3B 4 i3 8 6 7 9 & 1 . K 22 s (%
A B K EGFR % iF EGFR %t Hep3B 4 ¥ 7 6k 4 0y B & 1E Hl . @ if WBL %% % & £ % 4 4 EGFR 5 PD-L1 #y X
%, M MK2206(AKT #1# 7#) 48 & EGFR k3 PD-L1 ¥ 1 Hep3DB %48 j6 7 SFB & &t 8y o FHL#| . &R SFB & %
W4 Hep3B 40 38 78 3 (R # 2B . T EGF 3% & EGFR J& . 6 4 ¥k Hep3B 40 ffg 3t SFB & & M, LKk I & 7%
W B AR E T KT B, MK EGFR B1K T R % 4 fu 3 SFB 8 & M. EGFR 3 L # k3 PD-L1 %k i ,EG-
FR & & U P (K H % 3k, 3t &3k PD-L1 & % Hep3B %0 f xf SFB & &% . T PD-L1 U # & & . EGFR 7 ¢ fr T
AKT # c-Jun W F i, @8 # AKT # c-Jun W88 B {5k E3# PD-L1 %%, & EGFR # i AKT/c-Jun % 2 t
PD-L1, A 7 P& 1% AT %% Hep3B 4 i 4 SFB 8 & & 1,

KGR E M EGFR; AKT/c-Jun; 4 4 5 /2 /7 14 26 1 B -1
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EGFR upregulates PD-L1 via the AKT/c-Jun pathway
to reduce the sensitivity of Hep3B cells to Sorafenib

XUE Zihan, GAO Jiafeng, TU Li, LIU Yang, YU Ying, TANG Xiaolong
(School o f Medicine s Anhui University of Science & Technology s Huainan 232001, Anhuis China)

Abstract: Objective To investigate the role of epidermal growth factor receptor (EGFR) in the sensitivi-
ty of hepatocellular carcinoma (HCC) cells to Sorafenib (SFB) and its relationship with programmed death lig-
and-1 (PD-L1). Methods Hep3B cells were treated with SFB alone or a combination of SFB and epidermal
growth factor (EGF). The effects of SFB and EGF on the proliferation ability of Hep3B cells were analyzed by
methods such as CCK-8 assay., colony formation assay, EdU staining, and JC-1 staining. Gene knockdown
technology was employed to knock down EGFR and verify its regulatory role in the proliferation of Hep3B
cells. The relationship between EGFR and PD-L.1 was analyzed through Western Blot (WB) and immunofluo-
rescence assays. MK2206 (an AKT inhibitor) was applied to reveal the molecular mechanism by which EGFR
upregulates PD-L1.1 and reduces the sensitivity of Hep3B cells to SFB.  Results SFB inhibited the proliferation
of Hep3B cells and promoted their apoptosis. After activation of EGFR by EGF, the sensitivity of Hep3B cells
to SFB was reduced, as evidenced by increased cell viability, enhanced proliferation capacity, and decreased ap-
optosis levels. Conversely, EGFR knockdown increased cell sensitivity to SFB. EGFR activation upregulated
PD-L1 expression, while EGFR knockdown reduced its expression. Overexpression of PD-L1 decreased the
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sensitivity of Hep3B cells to SFB, whereas downregulation of PD-L1 increased sensitivity., EGFR may be up-

stream of AKT and c-Jun, and may upregulate PD-1.1 expression by regulating the phosphorylation of AKT

and c-Jun,
ity of HCC Hep3B cells to SFB.
Key words:

JT 4 g 95 Chepatocellular carcinoma, HCC) & J&
SV v B LSS AL A 4 KR RE AR DG SE Tk Bl rh
RLH AR =, EAT B HYIR T R IR AU BT XU
ZRBE TS E A T, X567 T Bz
WABRHI . RALAEJE (sorafenib, SFB) 1 S i 1
HCC 1 —Z 097 254 . 3 23 o #0 #l RAF/MEK/
ERK {5 5 % 1 He 30 ] g A= 4, I HL 3 o 40 41 1fn 4
W Rz A4 K R T 32 4K (vascular endothelial growth fac-
tor receptor, VEGFR) I Ifil /N B I M A= & B F 52 1K
(platelet-derived growth factor receptor, PDGFR) 3
BEL i i 982 £ UL L ] 422 200 o) ke 98 4t AL i) A=
SR FE I RS2 e rp, HCC B X R AR JE it 25 Bl 4
Wy 3 3k i 24 7 A S 25T RO AR Rt
PR B /5 98 20 o v 2R AR e SO 1 i AR R 24 i
JH-J8 T 5 S0 Y S BT 55

F K AT 32 1K (epidermal growth factor re-
ceptor, EGFROAF  — Rl 5 JEOBE &5 (1, 78 22 Bl ol 1k i g
rh B B R A RS FE T AR A A Uk A0 4 B
-0 240 B T H R SR S KR R
B EGFR 3 38 35 A5 45 HCC 16 N 19 98 I &
o RS T v A DG o i L 5 g it 24 1 1 5 A 8 DDA G
A B TE R W, B K A R R T MR R T AR
(programmed death ligand-1, PD-L1) /AN A 7E fif 98 4
P22 6 0 1ok AR b A 4R SCBEAE L 38 5 g it 24 1 5 AR
ST, PD-L1 Al i O 2 A RS M A S L 1 5
FArAR JE X G HAF 5 1% 5 (W RAF/MEK/ERK 4§) )
Ei11 I O S N1 = i e i DD e~ A | S Bl S .
PEL L RS EGFR.PD-L1 7 i A 4 Joe v i) o 22
PEEBIESE HEATS HCC xR 7l Je i 25 2 18] 1Y
KAVIAWH . A5 E 4508 EGFR 5 PD-L1
FHOEHE R AR T EGFR Gl [ PD-L1 R AR 40
J X 28 A AR 2 OB 8 43 - AL L E TS AR AR
20 2R AR JE BB Y T ¥ O I IR T S A
{EL A S B AR 4R
1 #RE5FEE
L1 4ufasssR  Hep3B JIF 40 i W A 20UHE 4 /R A=
VIR A PR B 48 & 10 %0 i 48 1 3 (i vy 2= 55
AP BRA D ) RPMI-1640 15 3246 ( L 38 = K4
WHARA PR A 047 55 55 20 M 55 35 25 A BE Ol 37
T.5% CO, WH IR
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Conclusion EGFR upregulates PD-L1 via the AKT/c-Jun pathway, thereby reducing the sensitiv-

carcinoma, hepatocellular; EGFR; AKT/c-Jun; Sorafenib; programmed death ligand-1

1.2 BN Mk H AR W EGFR(NM_
005228. 3) , A1 1 i A= T2 W4 AR A B2 W) i 91 50 F
T shEGFR 18k 8 24, Hf shRNA1(3753) :5'-CC
GGCCTCCAGAGGATGTTCAATAACTCGAGTT
ATTGAACATCCTCTGGAGGTTTTTTG-3';shRN
A2(3753):5-CCGGGCTGGATGATAGACGCAGA
TACTCGAGTATCTGCGTCTATCATCCAGCTTT
TTTG-3"3;shRNA3(3755) :5'-CCGGGCCACAAAG
CAGTGAATTTATCTCGAGATAAATTCACTGC
TTTGTGGCTTTTTTG-3"; shNC Jy B ¥ %F &,
AT AW E AR A R B A IS UE T shPD-L1
M5 #E AR Y T4 sShRNA1(3166) :5-CCGGCGAAT
TACTGTGAAAGTCAATCTCGAGATTGACTTT
CACAGTAATTCGTTTTTTG-3';shRNA2(3167) ;
5'-CCGGGCTGCACTAATTGTCTATTGGCTCGA
GCCAATAGACAATTAGTGCAGCTTTTTTG-3';
shRNA3(3168) :5-CCGGGGATCCAGTCACCTCT
GAACACTCGAGTGTTCAGAGGTGACTGGATC
CTTTTTTG-3";shNC B ¥ xf BE . K Hep3B 41 g
20T 6 LA P o A 40 i K 0 7 R T O T T
R B R FRUOT HEAT A M U . % 4 72 b, SR ECAN
Mo A 5, i f Western Blot 43 51l i %6 Hf EGFR I
PD-11 i {0 5k S doe A A0 40 M T I 82 52 16

1.3 Western Blot X RIPA 2wk ( g3 K
A B AR R FDD DA AR b B IR R R R B
5 AR AR 4 0 1 L BHR AL Tk K ok 20
min Hl 3 E AR, EEE R IA 10% SDS-
PAGE BERCH EAESL AT LUK AT 85 . 20 B3 ) - B B
R 1 FUEE ED SR PVDF B8, 6% 00 5 % i s 4
W 1 h, TBST 22 MRIE Uk 3 K. &K 10 min,
% T —H [EGFR $ifk (#4267) . p-EGFR Hifk (#
3777) .PD-L1 $iA ( £ 13684) . cleaved caspase-3 i{&
(£ 9664) . caspase-3 Vi ( # 9662) . cleaved caspase-9
LR (£ 9509) | caspase-9 Hi &k (£ 9502) . p-AKT Hifk
(# 4060) . AKT $L & (# 9272), p-c-Jun Hi ik ( =
3270) ce-Jun PiAK (£ 9165) , B-actin Hi ik (£ 4970) ],
L EHiik g B Cell Signaling Technology /4] .4 °C
WEER . RBERE T P FEBEF 1 h, &
J&i s PVDF B U & G R H 4 B 28 i g
A3 RGN, I 3 Tmage] V1. 8. 0 B f x4 11 4%
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W IR FEAE AT 5007 1.4.3 FAMEXTBE4L S EGFR i 41 40 M 3% F1 1 L 5%
1.3.1 A EGFR & fb/KFEH PD-L1 RikKFE ¥ 9 PE X B 41 40 B (shNC) Fil EGFR it % 41 40 My

Hep3B 4 i 422 T 8% 75 WL P, 17 40 160 6 06 LV )5 - 76
EGF 2035 % LAY K5 32 W h i AW B2 100 ng/mL 1Y
EGF(GMP 10605 HNAE, Jb 50 S5 #ft MR 5 1% 0 43
RS DD, 6 B A AN HAb 38, 37 °C 42215 5% 20 min J&
Sy AP E EGF 415 %F B4 3 1, E 47 28 (5 S % B
i K EGFR & 467K F- il PD-L1 3Rk K,

1.3.2 # EGFR k3351 Hep3B 41 it iy PD-L1
FhOKE HR 1L 2 095 kR4S T M 0 R A4 4 i
(shNC) Al EGFR @i {28 4 s (shEGFR) , % 3 P 41 4f
a4y 5% 3.5 pM SFB kb3, $2 B (1 )5 Kl PD-
L1 FEikKF-,

1.3.3 Rgnfeyd -4 F M 1.2 19 kRS B
PEXT B 2H 40 i . PD-L1 i 3R 35 40 s (PD-L1-OE) . PD-
L1 @R 40 A (shPD-L1) . BIPEXF FEZH 40 40 2 41,1
HAKEFE, 1 4% 3.5 pM SFB 43, PD-L1 i £ ik
MR 3.5 pM SFB &b B, 43 51 $2 B (1 5 A6
cleaved caspase-3.cleaved caspase-9 FikKI,

1304 KU A B {5 5 08 i OG5 oy TiE ALK
Hep3B 4 il 2 Fp T35 R ML . 432 3 2, 1 40 K M8k
FHL,1 4H2R ] 100 ng/mL B EGF 43,1 44 % ] 100
ng/mL B9 EGF 4t # 5 F fff | AKT # ] 7|
(MK2206) 4b 3, $2 B8 H 5 Rl AKT . c-Jun {1k 7K
SR PD-L1 kK-, #5208 1. 2 (0 07 2k 4K 45 Bk X
HEZH 40 g (shNC) Al EGFR #4140 ig (shEGFR) , [
PEXT IR AL 40 o0 K 2 2.1 AR AR BEL T 4R 100
ng/mL i EGF 43, EGFR w25 48 il 5% JH 100 ng/
ml i EGF A3 IRINE AR K AKT, c-Jun &1k
KSEF1 PD-L1 ik KF .

1.4 CCK-8 521

L4 1 K408 1C,,  # Hep3B 4 fg 40 T 96 fL
M BEALLY AX10° N4, 53R 5 A B s 5k A 1
pM. 2 pM . 4 pM. 8 M 16 pM By R $idEJE (Medchem
Express AR #EAT AL B, 24 h 5.3 2L N R 1 55
S AL 100 pL TAER (BB E = RAEVHARSA
FRATED ., dh82859% 2 h 5, ke I 4% 40 40 L #E 450 nm
Ab B WO BE A L 91 53 GraphPad Prism 8. 0 #4118
1C;0 fH .

14,2 AW EGF i1k )5 4l 51 4% Hep3B 41/
FERT 96 FLMR. ALY 4 X 10° N4, xS 2 4,
EGF 21 ¢ 40 M % 7% W b Jim A V& B 28 100 ng/mL 1
EGF, X AT R #4740 #, 24 b J5, 57 KL R B 37
S BALEN 100 pL THER (BB E = RAEVH ARG
FRATED ., dh82859% 2 h J5 . ke U 4% 40 40 L #E 450 nm
Ab B I S BEAR 43 B A AT T

(shEGFR) 73 5l #2801 F 96 FLAk . 2 41 [F] i >R H 100 ng/
mL i) EGF 43 24 h, HAb L3R [E 1. 4. 2,
L4 4 RS A H S B M X B4l 5 PD-L1 ad &3k
ALANMLTE 7 ) A R B X IR AN i (shNC) 5
PD-L1 i %35 41 40 s (PD-L1-OE) 43 #13 # T 96 1L
B o B %o BB A A0 P4 2 4,1 N b B L 1 4R
3.5 M SFB 4b#H 24 h, [} PD-L1 3 2 3 40 40 i R
F 3.5 uM SFB 43 24 h, HiAb L B [H 1. 4. 2,
1.5 EdU 454505
1.5.1 43#r EGF 3 16 J5 40 i 3 51 fig ¥ Hep3B
IR T 24 FLAR. 200 3 4,1 4 A fgab 3, 1 4%
A 3.5 M SFB 4b#,1 448 100 ng/mL #) EGF 4b 3
JE R 3.5 uM SFB AL B, 537 24 h 5. B N &
10 pM EdUC L 38 25 KA AR A RA 7D 5 57
W. 37 CHHF 2 h G ERIEHRIE AN LR PBEEE
4 15 min, Triton X-100 (CZ#EESEWRH A R A
ADBAANE 15 min, RJEMA Click &V H 30
min, ] DAPT 43 Y« #% 10 min, #5768 & 2%
T A
1.5.2 BITEXTERZH 5 EGFR A% 2H 20 f 1% 58 6 7 19
b ¥ EGFR % 2H 40 il (shEGFR) #2707 24 fL
e arh 2 41,1 fARMAC# 1 AR 3.5 M SFB 4b
AP BRE] 1.5, 1,
1.6 FEREIE R SLER
1.6.1 4y #1 EGF &1L J5 40 i e B2 2 W sE 1 #%
Hep3B 41 g LLAEFL 1 000 4~ 40 M 70 T 6 FLAR . 7
3.1 AL, 1 AR 3.5 puM SFB Ab B, 1 41
2100 ng/mL /) EGF A ¥ J5 F % H 3.5 uM SFB 4b
L, E A2 R LB SR BRI AN Z R
T [ 52 20 10 min A1 19045 8048 15 min, G
11 IR0 5% v o AT
1.6.2 BAMEXTHRZ1 S EGFR &% 41 40 Ml v e T 1k fie
JIegEe g K B X IR 2 40 B A EGFR @ AIC 26 40 iy
BEF T 6 FLAR, 20 ISR 3.5 nM SFB AbH, H Al A B
[ 1.6.1,
1.7 SRR B H A A
1.7.1 4r#r EGF Wb 40 M 12K F  F Hep3B
M LA REALEY 2 X107 S04 Fh F 24 FLAR, 50k 3
1 AL L1 R 3.5 M SFB 4bHE, 1 4%
100 ng/mL B EGF Ab#J5 Bk A 3.5 pM SFB Ab 3,
24 h G R, 4 PBS ik Ja . A JC-1 TAEW
(W = RAEYH ARG R A A #OLFEF 30 min,
J5 I DAPT i 4 A% 10 min, &J5 . 7E9OC BT
K, 33 3 Tmage] V1. 8. 0 4K {4 2 Bt 40 B 9% )6 5
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1.7.2 BITEXTERZH S EGFR R AR 25 40 fo U 7 /K 7 19
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Research on the interaction among chromium, zinc, and aluminum

and their effects on blood glucose in diabetic
YANG Yuanging, ZHENG Luping, ZHOU Wenting, LUO Jiazi, HUANG Yangqiang

(Guangzxi Key Laboratory for the Prevention and Treatment of Resistant Microbial
Infections in Universities, School of Basic Medical Sciences, Youjiang Medical
University for Nationalities , Baise 533000, Guangxi, China)

Abstract: Objective To explore the interaction among chromium, zinc and aluminum and their effects on
blood glucose in diabetic mice.  Methods The interaction of chromium, aluminum, and zinc was detected
through EDTA complexation reactions and cell culture experiments. A total of 30 diabetic mouse models were
constructed using streptozotocin and divided into 5 groups, with 6 mice in each group, to examine the effects of

single metal and mixed metal interactions on blood glucose. Results MTT assay: Chromium (2.7 to 13. 3

pg) and zinc (0. 07 to 0. 34 pg) antagonized aluminum (53. 3 pg); chromium (159.9 to 266.5 pg) antagonized
zinc (13.4 pg); zine (0. 36 to 2. 73 pg) antagonized chromium (53. 3 pg). Animal experiments: Chromium
(100. 8 to 604. 2 pg) significantly reduced blood glucose levels; the hypoglycemic effect of zinc (151. 8 to 455
ng) weakened with increasing dose; aluminum (5. 6 to 30. 2 pg) increased blood glucose levels. Chromium
(100. 8 to 604. 2 png) antagonized the hyperglycemic effect of aluminum (16. 6 pg); zinc (182 to 455 pg) syner-
gized with aluminum (16. 6 pg) to increase blood glucose levels; a zinc-to-chromium ratio of 2 ¢ 1 (0. 82 pg *
0.41 pg) synergistically reduced blood glucose levels.  Conclusion Chromium, zinc, and aluminum exhibit

antagonistic effects at specific concentrations, but chromium and zinc can synergistically reduce blood glucose
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F—1EE i R A SR ) T 25 T AR B IR 5T . E-mail : 3493208862 @qq. com
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levels in diabetic mice at certain ratios.

Key words:

H AT, 3% FEDRE PR ) SR B s 4 R L, Bk
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BB SR A A a0 W S A R s (A EE  A RE Y
1A 490 7] DL R O A R ) 5 K IR AT I 9 v ) S
=R AR [ B KT T AR AE S 22 OB A 8 Y A
Bl DR b Tl 694 5% e JEL AT O 1 9 5 4 S R 41 0 40 g
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E T O M B DL OB E R S R Ay
X ) 37 P LA R ] R Y VR S g 8 412 1 4 A T A 2
BB ORA . AN BER A B TREE S R
SEAE RN 53 0 A3 IMBE ZKSF) o A L 22T 48 X 4 PR
R 5% el DU AH X 52 ¢ B 22 g fTin . WFSE R B, 40 Sk iR T
RE 1 OB PR 1 9 AU L AL AT /B 5 AR S 1 A
PR R ORI & B Al M B 10 AT OG0 e Ah L 40 3 AT fg
TS R AE T RS A . AR
B TETR R VBE R AE AT 20U B Y B S e sl b [ 4R
FHUL B AT 28 B0 AT LA S8 4 s /0> B 1t 5 Sy
PRI AH A 5% $2 Ik — 2 19 5200 AR B .
1 MRE5F*
1.1 FERHAES GES1H FEMMJ NEY
FARA R FD 51640 15553 (VT 95 UL A 4 B A B 403
A FRAFD 510 Y016 28 M7 (Bl A= W B A BRA 7DD 5
JI it O AR = AT R AT BR 2 |)D) s MTT (7 [ Bio-
FROXX 2~ ) ; =& b5 . &b 8 . &AL (il 22w
A AR A R4S 51 5 3 AR L T & T AR
AR E A A RS F) 5 40 M 15 9548 (PR R KR B
£ s Z YRR AL (G BRI A A R 7D s AW &
RGN LB SR A RARD .
1.2 s 30 H C57BL/6] /ML (8 JH
W% M 18~20 @) ok AT AR 4l R 42 S B i H R
AR E] L S sh 4 AT UE S SCXK (H) 2022-0063
HHEH S N 2024110102, FFAE YA ETAHITR
W B 2 Bt S sy s, A /N EUE i OK . 12 h
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WG S B BRI 3R . NRUIE W 1537 3 d &£ 0 1 B
Jei G HE M T S B TR A TR 3R (STZ) g B IR s /) LSS
R FI AT TR AN 28 0l (pH 4. 2~4.5), G
R R A A B R A T R IR N 5 mg/mL, 4
T NS R 12 h Z AT IE I A, /N B4 2 R
4 0.15 mL/10 g, A /NRIEZERE 3 d. 58 9 R Ih
W 23 JE o MBS K- =>11. 1 mmol/L $%%% 3 d Dk b
A AR

1.3 4iiEksss M —80 “ClB KR vkAs h B GES-1
B bR A AR A O IO L T 37 C IR IR KIS
AT R AL B . Rk S K R AR T I 2 AR VR T
R EWA M E L& T, L1 000 r/min 1§45 47
b, BLOBER 5 min, BSOS G RRBE LG
VO T R G R E AN T . RS L O R I AR
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WE R R AT Al M T VE o A 58 40 1R A1 IR I A Y
YN . K TR AT 5 0 AN B R e B & A0 R s SR
B DR A A 5 o A T RE SRR . BES R R SR
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i 35 W B A K

L4 B8 WM 4ERIRAGHERYS EDTA L% 4%
AR O W4 1%, Bidil 10 mM Y ED-
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NEE . KRR S A 96 FLAR B TR R R L IR
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4 )& 5 EDTA Z A 1) 45 & SOn ik 27 . QWO B
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W52 45 FLA I BE COD B o 78 I 22 §i . #2317 30 min
TR » 30 2o 25 e R FL X 3 4 0 A A o R I
JEEEE M MER . EW SR, AR EERE R 1
em, DI/ OB R 252 5 RO iR 25 . @ Bl R
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26.6 26,7 0.7 26.7 2.0 26.6 133.2 0.7 1€0.82 pig # 0. 41 pg) o1+ 1€0. 41 pg + 0. 41 pg) o1 ¢ 2
(0.41 pg+ 0.82 pg) 1+ 3(0.41 pg* 1.23 pg), IMHE
Ay = DA Y . N N i B e
R BRRUTFASRNIRAR 2 A 0 5 D 445 E B9 O hCHE B 8D .1 ha2 b3 hid b,
i i SR I 7 ¥k Sk R FE 4 L PR I B SO o WA, S 5 3
100 50 B /N RS £, 90 S A B[] S0 MAREEL . i3 0 h 5 1 hy
100 100 2 h.3 h.4 h LB 221H.
100 150
100 200 \
x4 BOAEEUREAEERE B pg
L 4 JI_' D%l ﬂ%z »‘D%
15 MTTS5 &K IER M GES 1 ¥ [ % 411 e ® " R
. p 2o O Cr Zn Al Zn Cr Cr Al Zn Al
I H 48 SR AL AL B RIS A M B R . TR - -

‘ o ) R . - 75.6 151.6 4.2 1.23 0.41 75.6 16.6 151.6 16.6
ANM R =R T 107 ~ 10" A A i ) 20 i 8 7 T 100.8 182.0 5.6 0.82 0.41 100.8 16.6 182.0 16.6
R R 96 FLARH L BEFLINA 100 L 20 M 5 V7 5 . 1 40 1510 227.6 8.3 0.41 0.41 151.0 16.6 227.6 16.6
WLE 515046 FALEE . 1525 45 96 FLARE T 37 C 5% 302.0 303.4 16.6 0.41 0.82 302.0 16.6 303.4 16.6

e X 604.2 455.0 30.2 0.41 1.23 604.2 16.6 455.0 16.6

CO, M2 M8 T4 P 15 9% 2 35 A i 7E 18 B A4 KR
Berp, RWigE 24 h a4 BE AR K R A, BEJS AR 4
SCHR' R R R L AR [ 4 T VR BB BE A 3% 3, 1l A AL
O FH N R B 1) 4 S VU, R S B 5 24 b, ZiAE
B 24 h )5 R WAL A 1 35 . R G X A0 M i A
MU . e - BEFLINA 10 pL MTT ¥ 8 G N
5 mg/mL) , 4% %5 3% 3~4 h, MTT W 458 )5 . &
EFLP AR SR B LA 100 pL — B3 W7 (DM-
SO), LI @25 S B, o 96 LAk & FICEE R %
#r FARYE 10 min, B PR S5 & 58 40 i 5 (0 8 A A AE
490 nm YK AL W 25 LA OB B (OD D . 1A
21 44 A R 4IRS B R (V) = IZG 4 OD i/ %} &
41 OD fH X100%

x3 BB EAATEERSEAS AT pg
A A PR A B A NG
Cr Al Zn Al Zn Cr Cr Zn
2.7 53.3 0.07 53.3 0.34 53.3 53.3 13.36
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8.0 53.3 0.20 53.3 1.36 53.3 159.9 13.36
10.7 53.3 0.27 53.3 2.04 53.3 213.2 13.36
13.3 53.3 0.34 53.3 2.73 53.3 266.5 13.36

1.7 Sit2# 1 i GraphPad Prism 9. 5. 0 # {4
XoF 25 2H A b B L 22 2 A T T R A G I S g A
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Hl One-way ANOVA 43#r., P <<0.05 N2ERH Gt
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(0.1~0.7 pg) B FHE , OD, fHIR B E T3 48 5
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FRLE B % AR TR A AU A0 2 16. 6 pg B 4%
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R HE Y 42 R U ER ANRE AR R AR TG R K Y 45 0 1R
FHETRLE MTT S280p, B REal B8 1 v, B L
20 L ) S 2 A T R N 2 B T R W B X B B DL K
BMBEXS IR BA B &M PUET . Ah, 28 N
SRS HE— RS T R s T RE B ORTES 22 1] A S B
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G MR T o o R A F 5 B E — 25 1R 2R B R 445 7 L
A R BAR SR BL L R PR A A [ CRE B i
PRIEHIZCR, . %6 T 4% %0 965 3R D g 9 fe 7R . T LA
HE— AT A5 5 00 12 A 72 70 o 2 BE A
Tl B A o LR o 57 D A DR R 5 K B K P A
299 AW DR DRV DA 1A 28, %0 Tk = 19 ATE T i
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ZERESETFHE AR H U E 20 b g R iE A

XX, EEE, TR
(1. HBREMAFHFR, it%( B 233030
2. MEEMAFALEM R, ZH BHE 233030)

W OEHN AMRALANRESAEREG R REIZ ARG A A EE g E®. FE MU 1,3.4,6-19 LBE-2-
72—}1}6?&%%#}%%@%&%”»@& FEEEZARAARERNAY Z-1-2, B FRRKEN Z-1-2 dH s xR

mw@ ZHATTH. A MTT #0 & B 4 7 4 % MCF-7.MDA-MB-231.4T1 B % HUVEC & #7 #| 1E H . % F 40§, X1 &

It EGA WA E AR ISR NT T AR EAEARANERACHE N, &R Bt eH 212 = F

h27%, Z-1-2 dtFrh e R A T A E B L2 MDA-MB-231 B 3% 38 78 78 % & fh . MDA-MDB-231 % jiF % %

THR.ABATE2EEE M, £ZRHAAKTFELCP <0.01, P<0.001), it AFRFHITAERSY 2-HEA-2-4

ARFREZMEN LD ARBaR AP = WA RE, LA 0 B i H 1?)% Mt - FAREAEEE L,

KPR ZAEARE - HEA A BT R ERMTED A

FE S ES:R285 XERARIRED : A MEHS: 1001-5817(2025)02-0231-06

doi;10. 3969/j. issn. 1001-5817. 2025. 02. 006

Synthesis of shikonin deoxyglycoside and evaluation of its antitumor cell proliferation activity

LIU Dachuan', MEI Tiantian', WANG Ying®

(1. School of Pharmacy, Bengbu Medical University, Bengbu 233030, Anhui, China;
2. School of Public Basics s Bengbu Medical University, Bengbu 233030, Anhui, China)

Abstract: Objective To improve the cytotoxicity and antitumor activity of shikonin by modifying it with
deoxyglucosamine. Methods The target compound Z-1-2 was synthesized using 1,3,4,6-tetraacetyl-2-amino-
2-deoxyglucose hydrochloride, succinic anhydride, and shikonin as raw materials. Different concentrations of
7Z-1-2 were used to interfere with breast cancer cell lines in vitro. The MTT method was used to screen the in-
hibitory effect of the target product on MCF-7, MDA-MB-231, 4T1 and HUVEC cells. The scratch assay was
used to assess the effect of target product treatment on cell migration ability, and flow cytometry was used to
detect the effects on cell apoptosis.  Results The yield of the target compound Z-1-2 was 27%. Z-1-2 had an
antiproliferative effect on all the selected cell lines, and it showed the best antiproliferative activity against
MDA-MB-231. The migration ability of MDA-MB-231 cells decreased, and the cell apoptosis rate increased sig-
nificantly, with statistically significant differences ( P <Z0.01, P <C0.001). Conclusion The 2-deoxy-2-amin-
oglycoside shikonin derivative (Z-1-2) designed and synthesized in this study has a significant inhibitory effect
on triple-negative breast cancer in breast cancer cell lines, which is of great significance for further research.

Key words: triple-negative breast cancer; 2-deoxy-2-aminoglycoside shikonin derivative; antitumor
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FL IR (breast cancer, BC) 2RI MR IFR &K
% R B8 T R 32 B R Y, 5 g E A G BE TS Y
15.5% . RAFFLIM A 2 Fa T ik ARR YT R W
VIR S R B LR R AR . WFSE R B ML %
S PR IR 90 Y0 PR AE TS SR Y = Bk LR
J&i (triple negative breast cancer, TNBC) J& ¥ I# & 19
— R R, KR R MR 2 K (ERD AR 2R
(PR MR B AR IN T2 K 2(HER2 8 EGFR) #7 ik
&Ko T TNBC HARZRME, AL BT A FL IR I 2
MR b, B AR AR B R, B T IR T R
F TNBC & T8 % MR T 77 Az i 250 , 5 20h ¥7 dE
BEREBUG AR, B RUY, 5 EZ R H L
JiJEE A LG TNBC 7R AR5 AL JIE 2o o v 3 o0 5, HOR
Ja 35 AF R R RS T REGR . AE5r TR F L TN-
BC W& B Rt 80T A F BRI R . T Az Ak
BAVE . e A7 T R GEIR T Y B A s R T, 20 300
M RETE S AR IBE T B B TR AR IR T HE
FEEEPEAIE 1Y 25 WG J7 X T 2 TNBC B 1 950k
SRS B OCE B,

451K (Shikonin, SK) J& —Fh i 3 1% ¢ h 24 58
FRFR Y 2 B A TG M 2R R Ak A . Al A 5
T 5 S5O0 L S0 B 0 ) A A% S 22 R Oy =X R B
SRR MBUEAE N, AR, RN E A 2
ST ARG P 55 Jmy R 38815 00 T R AL 18
Mok L VS . H A, 55 R 1S e a W
F2 TG O PR N e SE AT AR T | SR R R MY AT R
Pyt R R Wk R AT A G e A AR xR L M
i g S R B 2 I RIVE T . A G W R Al 4
e VS A RN ARR T M I A 80T k. 2- I -2 A i
HIFRER — R R B Yt T H S50 55 S AR
BAL 3 7 E R AR RT . HAR oL & ¥ B 2 Fh 2k Bl
Wk WFIT R, 2- 5 4R 2- 2 ik 4 4 0 vT 3l s 3
200 J 080 2 ke 400 ) 02 PR 0 D 1 G L B A A0 i AR
HAE W25 45 A R B R bUs TG T . B Ah 2 A
2 JI5d 4] 2 W T 2 S D 2 W 3 ik Ry N TR R ) 4 A T
Wl iR TR AR

BRERZ-MEAEAPRESENESEAEY. 2-
T8 L2 IOt AU H 2 B O R B B A IR AR . A BIE S
DL R A0 S50 T O BE B G R AR ST 2-
A -2 I SR A W R A, AT R A B A T SR T R
P S B R A M AT A= . RIS Xz Ak & W
F0) A6 Bt S e A EAT AR AP AIE S
1 #REFEE
L1 alsaret sl ds R (1,3,4,6-00 2 E-2-
GIE-2-Wi A A PSR TR (B FIR T . A O Rk —
W (DCC) 4-— HVZ LMk e (DMAP) 1 = 2 i, B
— 232 —

SRR A LR AEE ARG RA R T
CisHis O5. 43 T 50 288, 299, 4 J¥ . HPLC=>98%,
CAS 52y 517-89-5) 4b, H Ay 50 #41 7 5215 = 25 Bt
HABRA A ME FEARA ], SR A IR R R P
& . AR R (200-300 D) #E4T, VL2 R 2T .
TG e A A I R Gl A 30~60 CH MR, )2
3% CTLO) 76 3% 35 % ik IS MR (GF254) kAT, IfF 76 %€
FRIEK 254 nm) T AT, PP A A& W ¥ T
A (DMSO) il 46 5% 10 mM B4l 4 W . 8 05 P70 85
I H T 2 i T ViR B AR A
L1.1 Z1-2 At ® 4% 1.3,4,6-00 4 E-2-5
He-2- i 4 AR ER BR ER (1 moD) FIBEFIRRIEF (1 mol) &
F 50 mL AR H % F DMSO FJG /K 73R H S $i
FEE WG A GE &1 = AR R . RV AR R
TEZ R T HEHE 16 h, I 38 i 32 @ 3% (CTLCO) Wil 5z h
PR, SOV 8 BT L e ak RN 4 A A5 3 4 Y b e
W Z-1-1, oAk K, 7%k 25%.'H NMR
(300 MHz, Chloroform-d) & 6. 48 (d,] = 9.7 Hz,
1H),5.80 (d,] = 8.8 Hz,1H),5.33 (dd,] = 10.7,
9.3 Hz,1H),5. 10 (t,] = 9.7 Hz,1H),4. 45-4. 23
(m,2H),4.16 (dd,] = 12.5,2.3 Hz,1H),3. 95 (m,
] =10.0,4.7,2.3 Hz, 1H),2.76 - 2. 65 (m,1H),
2.47-2.37(m,1H),2. 13(s,3H),2. 11(s,3H), 2. 06
(s, 5H).® C NMR (101 MHz, Chloroform-d) &
175.91(s),172.13(s),171. 58(s),170. 70(s) ,169. 85
(5),169.44(s),92.53(s),72. 62(s),72.55(s),68. 41
(s),61.80(s),52.76(s),31.05(s),29.33(s),20. 87
(8),20.68(s),20.57(s), HRESIMS[M-+Na |+ m/z
470.1269 (Caled for C;s Hy,s NO,, 447.3930)
BALEY Z-1-100. 2 mmoDTEE R T T LK =
A P20 mIo ., RS A 0.4 mmol 1) "3 C
ik — . 2 (DCC) F 0. 05 mmol B 4-— B 4 K& n g
(DMAP) , #ii$ 0.5 h, #4,A 0. 2 mmol Y 4 5
RIFEKIB R 0.5 h, 2R . ZEKIRAGWIKE
BERIFRN 6 h, e 728 kK LB &
E A B Ak = ) (LR LG+ AilfE=1: 1),
MRS HARME AW (R D, Y Rhaakhk, -
FH 27%,'H NMR (300 MHz, Chloroform-d) §
12.81 (s,1H),12.68 (s,1H),7.51 (s,1H),7.43 (s,
2H),6.23 (t,] = 5.9 Hz,1H),5.94 (d.] = 8.6
Hz,1H).5.37 (m.] = 9.4 Hz,3H).4.50 (dt,] =
11.8,6. 4 Hz,2H),4. 35 (dd,] = 12.5,2. 2 Hz,
1H),4.03 (d,] = 7.9 Hz,1H),2. 96 (t,] = 6.4
Hz,2H),2.77 (m,] = 29.6,14. 9,8. 0 Hz, 2H),
2.61 (t,] = 6.4 Hz,2H),2. 34 (s,3H),2. 33 (s,
3H),2.27 (s,3H),2.23 (s,3H),1.93 (s,3H),1.81
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(s:2H) ,”C NMR (75 MHz,Chloroform-d) § 176. 29
(s),171.63(s),171. 28(s),170. 71(s),169. 56(s),
169.25(s) . 167. 88(s),147. 75(s),136. 23(s),133. 13
($),132. 78 (s),131. 63 (s),117. 53(s),92. 45(s),
72.93(s),72.30(s),67.70(s),61.65(s),53.18(s),
32.87(s),28.95(s),25. 78(s),20. 86 (s),20. 74 (s),
20.59(s),17. 96 (s), HRESIMS[M + H]+ m/z
718. 2341(Caled for C34H39NO16 717. 2269) ,

1.2 ZEiusrge S A T ONFL AR A i R
MCE-7, = B ¥ 2L B 8 4 il & MDA-MB-231. /) 3L
BRI AN R AT A B OE F N JBF & ik 9 Bz 4 e HU-
VEC, FrA 40l & ¥k B b F i 20 M 77 T2 8
BEAAGY TERERFR B0, H b, MCF-7 #l
MDA-MB-231 ¥5 276 & A 1020 G4 L7 f 100 F %
/R RN DMEM/ = bR F2 5, i 4T1 40 Mg R
M HUVEC 4 §l 5 W 385 32 75 & A 102 i 4 176 1
1% % % % /4% 2 RPMI1640 5353, Fr A 40
MITE 37 °C &% 5% CO, (IR h e .

1.3 MTT & Bk T X80 K40 i & T 96 fL
Mah A FLEER AN K2 5X10° A, 8 F 24 h, JFik
TS X BRAL CROMER =B A A . % E 25 Yk
FERSRE R 0 uM. 2 pM. 4 uM .6 xM .8 pM .10 pM, 12
uMLA 2R R % 24 hoilA 5 mg/mL MTT % fL 10
pL. WH 4h 5. #E LW, B A 100 L DMSO,
H 96 FLARE T 37 CWET 30 min, i FHEFFRLAE 490
nm Ak XF 20 i AT A I

1.4 XRESZH % MDA-MB-231 48804 5 10° 4>
Y/ FLAERD T 6 FLAR D IR R 2 A A F
90 % LA L Bsf o FHAHCEE 2 v ) 482 B0 J2% A RO IR . 4R
J&i o 1 PBS YRECAI M 3 W, DL 2 96 I i 35 55 S6 0 R Z-1-
2, IE PR RAEE 0 pM 2 pM 4 pM (8 uM, %45
R FRANM 24 h, RO B OBE 5% A T A A
#L.JFF 0 ho24 h R . K5 Image] KR
GIAT R A B S A T DX I aE AT 4 A, £ GraPhpad
Prism 8. 0 F{F 47 84l et 43 .

OAc
o
AcO +
AcO OAc

HCI

o AcO
@ NH
a
o] —_— %
NH,
(o]

1.5 JETS% o MDA-MB-231 4L 5X10° 4~/
FLAERN T 6 FLAR 15 95 1 0, 9K 5 1 45 25 W B B
H0 pM.2 uM. 4 uM .6 pM.8 uM .10 M, %5 25 )5 K5
FRANML 24 b FEAT ) S AR PR G DAL S AN [ 45 24
8 0T 20 MO T AR LR S e . A ZH ISR 4 . B PBS
Ve 2 WL ARIGESS & % vp i A Annexin V-FITC
(5 pL) A PL (5 pl) Yefh 15~20 min, & kG, &
Ji oK H CytoFLEX i X 40 A AX (DL 5 &, rh B A3 il
VT4 . R Flowjo 7. 6 B #E47 448 2047 .

1.6 itk SRR L (o 9 2R L ]
¢ RS AT AL 25 S M A A R Al D L AL B 4
SPSS 27. 0 {4 #1 GraphPad Prism 8. 0 #4317, LA
P <<0.05 AZESAGIEE L.

2 #R

2.1 AkzEa R WE L FTRCRAMW S ARG R T
JI5E A bk MR W P A A M SR R AT AR . A A S
ST RCR T TR 4 TR S R o, DL = B R A R
FR o {8 FH % IR I T £ Tk R O 4P 1Y) 2 -2 A A
W e 6 12 R IE AT Ik Ak B N T S B . B S R AR
DCC/DMAP WM T 52 R K E RN . Hin™Y
T A T A V2 6 R A WAH 3 AT O B R 2l Ak
JEiat' H NMR, ¥ C NMR #l HRMS #47 £ 1E,

2.2 Z-1-2 R A M IS AE  AnER 1 BTOR . b 4 g
AT TC AR P A s v . WA & 9 e 3
WO A A B 18 5 06 . AR B R AT B4R
B (IC,, = 3. 124+0. 14 pM), H K /&2 MDA-MB-231
(IC5,=4.0540. 17 pMD , XF MCF-7 40 il /5 F 45 55
(IC5,=17.90+0.76 pM), H,iZ L& P* MDA-
MB-231 #y4 il /F FH AR T %8 5 % (SK., 1C;, = 5. 01 £
0.23 pMD, AL 22 A Gt B L (P <
0.001), WLIE 2. 5 SK A, Z-1-2 X 5 A ik N
KA R HUVEC # 1C;, {H (IC;, =3. 00£0. 23 pM)
5 SKCy, =2. 78 4+0. 23 pM) L2, £ 7 LG 1T
BEXCP>0.05),

o
AcO
OAc

HO

7-1-1
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5 4 AT R B o B 2 4 952

OAc

0
OoH o OoH Acom
AcO OAc
O ‘ X o)

o i OH 0 o
X
(b)
OH 0
7-1-2

Fia, Z LK. ETH(DMSO) f2 LK H B, £ b, Z 3 & &8 = T (DCC) .4- = B & &k e (DMAP) . — 4 ¥}t . k6,

H1 Aubth Z-1-2 th & B B &

1 Z-1-2F SK 3t 3 F AEMMEE (4T1 . MDA-MB-231 MCF-7)#1 1 # A ES 82k M E 4 (HUVEC) B 1Cs,
L] 4T1 MDA-MB-231 MCF-7 HUVEC
7-1-2 3.124+0. 14 4.05+0.17 7.9040.76 3.0040. 23
SK 2.54+0. 21 5.014+0. 23 5.0140.13 2.7840.23

10 = SK 2.3 Z-1-2 W MDA-MB-231 40}t/ anid 3 iF

ICSO/p.mol-L'l

71N o Bt 25 TS TR %) 9 A% %ok B 24 40 iR 3% ¥ o % 2 A 9 0 G
i Zs 6], 24 h 540 MEE R A R A A, I Z-1-2
AR A0 DR A A B R g, B R AR, S
EFXBMARK WIEAGREERARITEEXLCP
<C0.01 =3 P <<0.001),

2.4 7-1-2 %5 MDA-MB-231 408 1= ¥ MDA-

M2 Z-1-2 § SK 4 3 F A& % % (4T1.

MB-231 4 il HIAS [R50 & 7Y Z-1-2(0 pM. 2 pM 4 p M,
8 M) FALBE 24 b, SR )5 FIAHE UA T b 25 W A4 O X A i

Ao M A B AR AR A A4k TR 4 B 7R L Z-1-2 Ab PRZH

F18 4880 T A0 M T L S ) e RS R 4, I R R R

4T1 MDA-MB-231 MCF-7 HUVEC

F.Z-1-2 5 SK thix, """ P <0.001,
NS: P >0. 05,4 %4 n =6,

= b33 % 2 ) g
MDA-MB-231,MCF-7) % 1 # A IE % i # ik R T RERAGITEE X P <0, 01 8 P <
W g L (CHUVEC) 4 3 78 5 1 Hy th % 4 R 0.001),
A Control Z-1-2(4 pM) Z-1-2(8 M) B .-.40-
£ 30-
Oh g
= e
T 20
Q
£
E dedede
5 10+
24h S

234 —

FANERHGEXNE RN mE TS, GO S GER S LM 24 h @ fEHe R &M EE;
BAGORGREN KT 24, §E%EMHControD %, " " P <C0.01," " " P <0.001, 54 n =3,
A3 Z-1-2 5t MDA-MB-231 41 i if % 1 % v



2025 4 A VLR B2 27 B 2 4 55 2
-1-2(2 pM -1-2(4 pV
A o Control : Z-1-2(2 uM) . ~ Z-1-2(4 pM)
, 2 o 40—
5 9 3 dekese
P i i -
i T X 30+
1 ; 1 e “;;
‘1 = . =
S by : 20 *kk
LA - TCA : ek
Z-1-2(6 uM) £
-1-2(6 ) 2
1 5 2 10 ok sl
= (=9
i ]_[]_.
= |1 o t \‘a\wb-'o%\a
= QQ
C Z-1-2(uM)
Annexin V

ELABRREBARI Z-1-2 A T W BB h R R AR Z-1-2 x4
AT Kt 2. §E® M EA(ControD b, " P<C0.01," " " P <C0.001,% 4 n =3,
A4 Z-1-2 % % MDA-MB-231 % fi 8 1=

3 itig

SRR AL Gt v B 24 58 I L ), W] GE i
) R T M S R EE O R R PISKY/
Akt/mTOR i #) F 0 T A58 5 2 For Xk
FEBUMRE AR . (5 X I 5 408 1) 25 M ROk I PE R =
G AR T R R BN . A RGE R, R R
J&— P AE I BT IR 5B Ak & B F PKM2 (9 5 5
OV R0 B 6% 3 Aok 9 MR R A A A K F o e e ) 3 T
D] b A BF 5 35 36 P 3 ok ) 492 2 55 0 I ik 3 A2 v 7 2
3 fifk R TR T R Ao R A 2% - 2- N AR 7 W X 5 B R
H DLAG A e O 4 0 56 0 A7 45 b i, 45 SR A 3 — A
2-J A 2- A A B R R R AT A (Z-1-2) IR R A
MTT 3 % FEE AT 00 25 H Iob 98 30 v 0 328 . 45 R WoR . Z-
12 /EH T 3 2530 9% 4 2 &% (MCF-7, MDA-MB-
231 4TD J&  IC {543 54 7. 90 pM. 4. 05 pM.3. 12
MR B2 AE T MDA-MB-231 41 fifd 2 I & 30 H it
Jifryeg VB FH s o5 T 455 B R R B (SK, 1C;, = 5. 01£0. 23
pMD . ZJE ST T RIR S5, T B A R 2 )
JE B 380 £ P S0 B R W R R L DR S R A
A . TT UL Z-1-2 & 3552 T MDA-MB-231 [ iE %% 6
Jro MAEPTZSL R L R A U TR B R R Y
g BT, DA RS BRI, Y 22 - 2- i A A A
PR SR R AT Y Z-1-2 fe i TNBC MDA-MB-231
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F NC %4 ,SAHA IR #1 SAHA+1IR 4 # #5 DNA 445 £ 7, SAHA+IR A& ¥ (P <<0.05), ®EK L Lh#*—F
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HDAC inhibitor SAHA combined with radiotherapy inhibits the progression

of estrogen receptor-positive breast cancer cells

ZHOU Ying, LIU Zhong, YU Dingyue, YU Jiaqi, ZHANG Zimeng, LI DuoJie

(Department o f Radiation Oncology s The First Affiliated Hospital of Bengbu
Medical University, Bengbu 233000, Anhui, China)

Abstract: Objective To explore the inhibitory effect of the histone deacetylase (HDAC) inhibitor sube-
roylanilide hydroxamic acid (SAHA) combined with radiotherapy on the progression of estrogen receptor-posi-
tive breast cancer cells. Methods The CCK-8 assay was used to detect the HDAC inhibitor SAHA and the
optimal radiotherapy dose in estrogen receptor-positive breast cancer cells (MCF-7). Subsequently, a colony
formation assay was performed to assess cell viability in each group. The Western Blot assay was used to detect
the expression levels of proteins YH2AX, Rad51, and DNA-PK in each group. The comet assay and ER labe-
ling were used to detect whether DNA damage repair occurred in each group. The immunofluorescence assay
was used to detect the expression of YH2AX protein in each group. Results After the addition of different
doses of SAHA, the IC;, was found to be 4. 173 pmol/mL, and the optimal radiotherapy dose was 8 GY. The
results of the CCK-8 and cell cloning experiments indicated that, compared to the NC group, the cell prolifera-
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tion rates in the SAHA, IR, and SAHA+ IR groups decreased ( P <{0. 05); compared to the SAHA and IR
groups, the cell proliferation rate in the SAHA+1IR group was the lowest ( P <{0. 05). Western Blot results
suggested that, compared to the NC group, the expression of YH2AX increased in the SAHA and SAHA+IR
groups, while the expression of DNA-PK and Rad51 decreased ( P <{0.05). There was no difference between
the IR group and the NC group ( P >0. 05). Subsequently, the comet assay and ER labeling experiment
showed that, compared to the NC group, DNA damage increased in the SAHA, IR, and SAHA+IR groups.,
with the most significant increase observed in the SAHA+ IR group ( P <C0.05). Immunofluorescence experi-
ments further confirmed that the expression of YH2AX was the highest in the SAHA+IR group ( P <{0.05).

Conclusion The combination of the HDAC inhibitor SAHA with radiotherapy enhances the inhibition of ma-

lignant biological progression in estrogen receptor-positive breast cancer cells.

Key words:

FLR R G H LR R T2 —, ARE
B, QBRI 2 5 LR E R T AL B 2 LBk b
fiff Chistone deacetylase, HDAC) 1E 45 iz 985 . ZL IR 9 | Al
) B8 S5 R vh o BE R GK L HDAC BN — A 5|
TR PR S Y, e R AR SY B E I HDAC )i
F 38 B S w2 Wt AR AR AR 5 A5 Ao ES, b 22—
HDAC # i 7 0 Bt % B 2 5 BR (suberoylanilide
hydroxamic acid, SAHA) T #% 3¢ [H & & F 254 45 3 )
L T BRAE IR Y7 0 WO B2 Bk T 240 it bk B0 98 Al
Il R 56 K0 2 W . SAHA BA B AT (19 it 52 v 70 A R
O RE M 15 2 5 AT B A 25 ) e B AN RO
SAHA & 8B e 6 HDAC 3% P I 44 58 £ Fh 20 iy
F 00 S R L BT, AT R B SAHA ] = B
P FL MR A 1 i 5 B o HE S S DNA BUBE B 24 (DS-
B, SR, SAHA 1A ST % 4 il i 5 K 32 7K FH
P LM i 40 3 J 1 U P 1 AN B A S R Ok A A 5 4DLAR
# SAHA i i il DNA 4534548 &2 3 B T 34 5 T
3 2R A2 AR B 2 2L B 9 A X Y e L T L
FL IR 1R 9T 4 R nY B AR .
1 #R5AEE
1.1 SEseptel G4 i (5245 :80230-6412, HrJH M
EHEAYTEMBARAD . F —#HE R (TS,
15140148, Gibco 22l , 5 [#) . Cell Counting Kit-8 (%%
5:C0038, 5 = RAEWH R B A RA A (RIL-
PA Zfi 28 whil (525 :20-188, BR 55 /3 ), f [1 ) . BCA
FE AR & (5. P0010, i = KAEY A
e A BRA FD Ak ki ECL A 7] (5845 . SQ101,
Epizyme 2% 8, 3 ), YH2AX — T (5% 5 : 10856-1-
AP, BRI =AY HARA R L1 1000) \Rad51 —
PL(HR45  14961-1-AP, i = B A Y H AR FH R A A
1:1000) \DNA-PK — T ($2%5:19983-1-AP, i I =
JEE Y R A R FL 12 1000), GAPDH (58 5,
60004-1-1g, I =W HARFGRA L1 2 1000)
CometSlide™ ($2 5 : 4250-004-03, Trevigen 2z & ,
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ED B S BB M CometAssay® LLMAgarose (%% 5 ;
4250-050-02, Trevigen 2y Al » 3 [E) , CometAssay® E-
lectrophoresis System (%% %5 : 4250-050-ES, Trevigen
o], R ED B R SR & (5745 4250-050-k, Tre-
vigen A 7], £ [H), ER Tracker Blue-White DPX (%
514076 1ES50, 120 S A W RH A R |DD L S e o
JEY A R & (555 PO186, |3 B R AR Ik
WHEBRAFD .

1.2 SEEmd RAME R RS, 8 NC
2H (AR b 3 MCF7 4 ) .SAHA 20 (in A 4. 173
pmol/mL ¥ B ) SAHA) (IR 4 (LIAJT M & 8 GY
IO SAHA+IR 4H (i A4. 173 pmol/mL ¥ B (1)
SAHA+RUTHI & 8 GY 4@ ). 4iis MCF7 41 ig
A i R BE 40 i BT . R DMEM #5555 10 % Jif
ANME 1% HRER R R IR. 48 Oy O 1R 40 i By R
2 70%~80% i, il A F] X S LR B L, RLAS [R5
B2 GY.4 GY.6 GY.8 GY.10 GY) 45 FE 4 e, fr &5
A5 IR L Ak SE R 9% 48 h R AT AN MG e R 3R . W
B &4 0 pmol/mL 1 pmol/mL.3 pmol/mL.5
pmol/mL.7 pmol/mL.9 pmol/mL.11 pmol/mL.13
pmol/mL i) SAHA, #E47 1C;, BilE .

1.3 CCK-8 5:50 M 4 g ve B Sy o Ak PRGT 1) 4% 20
A M4 PP T 96 FLAR L 20 B B 5 000 A4/ FL L s
Ferd B, AP SE 24 ho48 h M 72 h i BUH S B
BELIMA 10 L CCK-8 ik #F. it A 37.5 C R K =44
3R 2 h e AEWOG AR ODA50 i B B AR A4S I
OD fH . 4 HEAFTG 23T A6 2 (%) = (L4 OD
H—25H4 OD i)/ (HIE4] OD fH— 25 44l OD i)
X100 %0 . O 41 40 M 25 .0 J5 . LA 1 000 A/ LAY %5 B
FiAE T 6 LA A& 1096 B 85 37 56, Bifi 5 15 9% 14
d. X EiEEIA 4% 0 2 5 H EEEE 30 min 5.0
A1 8RGO A S YL, G4 5 30 min J5 PBS ot

e 3~4 i, FARRITHL,
1.4 EESE HEAREIREN0.2 mL 7 0.5%
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fd 0 PBS HOE AR ME . Bl 5 R IR S AV 2L i
2 5 5 2 6 R U T S R A L B S A UK AR A
300 mA, 25 V FHLIK 20 min, FfiJ5 ) Tris-HCI 22 o
WG VE 2 SRS IR AL CWE G 5, 1T 520 W 3B WL
¢, AE 100 AN EAL T DNA i B s (B K
Fe Ll DNA W) EE4D , {8 Image-Pro Plus #kf7 1k,
1.5 ER Tracker Blue-White DPX Z¢ {0, 40 g i A~
[A] B4 Ab ¥ 16 b FR 24 h, ERTracker Blue-White
DPX (Molecular Probes, Eugene, OR) £ £ i A 41 it
O EAH R A AR K S TR E 30 min, BRZE BARIK .
F PBS VRN . SR 2L U R 4R B RUAE
1.6 Western Blot 2238 & EDTA A RIPA ZLf#
BORSF AN BE)S T 4 CARIR B0 AL, LA 12 000 r/min
BB 0 30 min BIEARA; . BCA H F A I a5 &
EEHWE . frER)E . mil Y 5 min,JF7E—20 C
UKAE LUK TR 30 min, I 1E 73 B 10 0 3k 46 e L B
FEGH LA 30 g BV BE A Bk 45 e ik 3B 9 L DL R 200
V HLPK 30 min 2247, SRS BCH 20 B RS I DL =R
GEREHS 23 B RN R A — 98 £ M B (PDVE) B e A 31 e
. LL 400 mA HLJRSR EEFEIE 1 h SRS 500 5
BE A5t H dE 4L 1 h, PVDF 5 —31 4 CHH i
W, RESZHAEZIRTEST 1 h 85 038k
2RI FEAT AR
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100 IC=4.173 pmol/mL

809
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ﬁ 20— [ )
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SAHA (log,,)

L7 PEDN TR SR AR oA B 2038 A, Bl
S o 2 B AR T A B R A, T 4 V0 22 5 Y
Bt J5 0. 5% TritonX-100 ji i% 20 min, B 5 PBS i
Pk 3L R K A T PBS 5 fEE B R Bl R SYRY
A M7 A& A (BSA) » E i 3] 30 min, RG T —
VU EAE 4 CURM B, PBST $E3& 3 KJa ., W H %
JEZHUMEAL 2 h 5L POL BB TR,

1.8 Gits ik LU )1 GraphPad Prism
8.0 HATH AT, R BRI G IES Y, R A
(xEs)Frw, 2S5 MM T8, 24
[i] FE AR B TR 2R 7 22 43 i AL R L BRI g R
PLP <<0.05 2R A G 2E L,

2 #R

2.1 BUE SAHA By EGE RO FEAERUT Rl & ik
B AR 25k B A 5838 5 CCK-8 T2 40 -4 SA-
HA Wi 1C;, . AR 2 (2 GY.4 GY.6 GY,8
GY,10 GY) # M 40 i, 25 3 7w, e 4w IR i o 8
GY,UWLIE 1. [FBf, 4% 0 pmol/mL.1 pmol/
mL.3 pmol/mL.5 pmol/mL.7 pmol/mL.9 pmol/
mL.11 pmol/mL .13 pmol/mL 1 SAHA, #17 IC;,
BAIE, 52 45 W, SAHA ) e id 1C,, 4 4. 173
pmol/mL, WK 1,

100 MCF7

ns
I *

= 3

= 50

T

=

=

0 I 1 1

0 2 4 6 8 10

E:ns: P>0.05;5 0 GY %, P <<0.05,
B 1 SAHA ##& & IC,, fr GY th& & 57 2

2.2 SAHA ] LBy (IR) X+ MCE7 4 jifd 3% 5
% CCK-8 SL 8 @R, #H 4 F NC 41, SAHA
2 IR 2 M1 SAHA+IR 41+ 24 h,48 h F1 72 h (#3558
RORB R CP <<0.05), WK 2A, H M T SAHA
HAIR 4. SAHA+HIR 41+ 24 h.48 h 1 72 h B354
R T A . C P <<0.05), WLIE 2A, 1if SAHA 4 Al
IR HIGH 2R CP >>0.05), 13 40 il 57 B Se i
K % B, MR T NC 40, SAHA 41 1R 40 F1 SAHA+
IR 2H A i) 4 A 5 B 4 H 3 R F (P <<0. 05) , WLIE] 2B,
HA#E T SAHA 410 IR 41, SAHA + IR 4 $ 41 g 7

BEECH TR CP <<0.05), WL 2B, 1 SAHA 411 IR
HERTG I FELCP =>0.05),
2.3 SAHA F1 IR B4 0l LUE o ZL AR 9 40 e DNA
Wi 4R BB T NC 41, SAHA 4 f1 SAHA
+IR 4 DNA i br &% yH2AX R KT+, i
DNA B8 7 &% Rad51 Ml DNA-PK )Rk P
<<0.05), WK 3A, HRELIEREKN, 5 NC A
. SAHA 2 IR 4 #1 SAHA IR 4 1Y 6 2 K FE 14
JinC P <<0.05), MWiAH4%F SAHA fl IR 41,SAHA+IR
ZH B Hi R K B R I F W B C P <<0. 05), WLIK 3B, e
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O EEHN AFREERNHAARRMBERANK(TOHRE Y ES M ML B Bm RABENS . Fix 24
K A Ti 4k FOR (TiINPs) # Ti 4 % BUAL (TiMPs) 4 3 RAW264. 7 E v 28 . £l Fl CCK-8 = 4 Il 40 ff 3 7 1 o0 5 48 1T
40 j A F W E . RT-qPCR.ELISA & & 41 i, K . Western Blot #F % TiNPs 1 TiMPs 7 {2 3 E # 47 fi. M1 A% fk & ey 1E F
FHLH ., ER O HREHANCLWE.KEH 100 pg/mL B TiNPs 4 f1 TiMPs 4 M1 & B % 28 f 47 £ 49 11L-18.
TNF-a.IL-6 # mRNA R #k K FRIL-IBWE G LM ERFEH (P <<0.05) ;L% , TiINPs Aty LA IR KL KT B
F& T TiMPs 4 ( P <C0.05), hsh, 5 NC 448 %, TiNPs 4 % p-p65 #t p-IkB-a t§ %3k B ¥ Lf (P <<0.05), £ Ml
E v 40 AT & 4 CD86 k ik FiE (P <<0.05), % TiNPs f 3 E v 40 it ) M1 B A4k, 7T #8834 3% % NF-«B 2 £ @
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Effects and mechanisms of titanium particles of different

sizes on M1 polarization of macrophages

CHEN Liyu, TANG Li

(College & Hospital of stomatology  Guangxi Medical
University, Nanning 530021, Guangxi, China)

Abstract: Objective To investigate the effects of nanoscale and microscale titanium (Ti) particles on M1
polarization of macrophages and their underlying mechanisms. Methods RAW264, 7 macrophages were trea-
ted with titanium nanoparticles (TiNPs) and titanium micron particles (TiMPs), respectively. Cell prolifera-
tion was assessed using the CCK-8 assay. The effects and mechanisms of TiNPs and TiMPs in promoting M1
polarization of macrophages were investigated through cell morphology observation, RT-qPCR, ELISA, flow
cytometry and Western Blot. Results Compared with the normal control (NC) group, the mRNA expression

levels of M1 macrophage markers I1.-13, TNF-a, and I11.-6, as well as the protein secretion of 1L.-183, were sig-
nificantly increased in the 100 pg/mL TiNPs and TiMPs groups ( P <{0. 05). Among them, the expression lev-
els of the aforementioned markers in the TiNPs group were significantly higher than those in the TiMPs group
( P <<0.05). Additionally, compared with the NC group, the expressions of p-p65 and p-IkB-a were signifi-
cantly upregulated in the TiNPs group ( P <{0. 05), and the expression of the M1 macrophage marker CD86
was upregulated ( P <0, 05). Conclusion TiNPs promote macrophage polarization to the M1 phenotype,
possibly through activation of the NF-«kB signaling pathway.

Key words: macrophages; titanium particles; nanoparticles; micron particles; peri-implantitis; M1 po-

larization

F—EE BRI P, E AR AR ST AR IR BN ST O ) O AR AUE 2 B BE ST . E-mail: chenly168@qq. com
BIWAESE AL I, FAT B0, A 5T AR W L B 5T [l R AR I PR A 5T RN S R AF 5T, E-mail : gxtangli@foxmail. com
— 242 —



2025 4F

EERANEY PRV SR

% 2 ]

T A A 46 52 1K) 98 00 T DA B 468 i 1) I ) 38, 3
WAL Ge s 5 07 20, Bk 28 B i RN ik SR
VEIRIT Y L RN, FhREAE A Iz 1 1 [ B A
B 25 A A 1A J5 48 (peri-implantitis, PD B & 4., X &
— ol e B oA A R R 41 4 0 4R RE TR L e T
BORAE AR b B SRR AE 2 0 ) FE RS . PTRY
R R R EHE KL R 20%. oM KK LR
11.5% . HAT22 AR F8 3 0 P12 DL ik e
S, 2 G R R ER L R 048 A RN (R
RSO HLE AR a0 . IR AR PT ARG B 2%
WL A AT B T 5 B g A4 B0 5 e T R % Y
YL B R0 AR YT B A R R K

K (titanium, T1) B Ho A 4 02 b i 18 2 0 FH B )™
TR EBARL, B O T A PO i — R
1 S AR T B AL A S 01 T S ol AL B E S LA
KA R PEN . SR L AE DB B SRR AR A
2 T 2 A LW 450 R el A 27 8 ol 5 B0 — SR R Bk 2 Bk
WS T B Ti WKL (Ti particles, TPs)M 3% #2430/
F18) KT 2 9 G 58 200 L R 50 R i % 18 v 4% RE S . E T
SECPIY, BRI X RN R RO S R R
BEZRGEA T T W A AR R R DG E . B A
JLAS 5 BT A e RIS UK AR R
R M1 stk M2 #Fh 5 2200 & 80, 7= A 40 i X 1
VT R AR B O SE EEAE IR OY R L fE PR H
S ZUR I E () TPs ¥ BE 55 felt e P AR AR 19 v L 38 2 B
W b P I A Ak B 42, b ML AU W A A
ST AN G sE Y K A TPs o] 38 i i 1 i
2% 200 i R I 2 1 A% A fof 0 1 2 L o Ak, 5 B0
BRI AR IE F R ORGSR 4 R R S Ok A
Fb o E 9 S I R 20 M 5% A% T % B AR I A
TN R H G2 T K R RN 4 K B0k 7E B
A0 M1 SRR AR b RV B 3L 25 St B S AT B R A
FR

FT R TE 5t A B 5T B0 R R AR ik — ¢
PR I & . R Ti 94 K UKL ( Titanium nano-parti-
cles, TiNPs) 1 Ti K Jiki ( Titanium micron parti-
cles, TiMPs) Xt F W 40 f M1 # Ak 1) 52 ) S 7 7 7 AL
il s LA BB PT A & s BIL i 42 B 37 9 S 38 AR L OF:
Ry PR B 3 SR I 1 1 B — e e S
1 #R5FZE
1.1 MK TINPsCRIA£<60 nm, I3 s kA= (LR}
B A B2 A s TiMPs[ 4l = 93%, ki 42 << 20
pem s BT 3 38 95 O D fb 22 BRA AL T D B RAW
264. 74N M CE T R AT A R A BRA B s A
Hon & -8 (CCK-8) W F A Il 7] & L e T e R
F marker( i 38 o RA W H AR Bt A BRAA F)D 5 33 5%

SEIRF & U RHE qPCR R W (b 50 3 T 30l A4 4
BHEA R A 5/ BUME R - (TNF-o) | 14
A Z-18C1L-1R) ELISA i 7 & (VT 75 il 40 32k A FR
ISFED G E G (FBS) \DMEM # 35 3t (58 3% it /R
PHEARRAFD s KB E G £ 85 (LPS) \ECL & 5]
7 MRS AE R A BR A |)D 3 SDS-PAGE B B il #%
R & T AR 1 PR PR AR R VR L T A il A ) e
R AR A FD s bt B B-actin IkB-a B R 1L 1kB-
(p-1kB-a) .p65 MR 1L p65 (p-p65) — P . HRP #nic F
P —Hi (R =G AEYHARA RS D, i/
CD16/32,APC #5id Bt /N Bl CD86., PE #5 i $it /)y
CD206 ik (RN = EWHARBRAFD .
1.2 ik
1.2.1 TPs b3 (M THZ—HF KK
TiNPs, TiMPs ki % 3 . BCOF¥E, B F 5% &
FER W PR 48 h, B 5 K TR 8 2l K 35 U L B 0, 180
CHEAE T 24 he BWEHJGFIMATCH PBS ¥ B
1 mg/mL B .4 COKF N ERAF . BUH o B TR
MERFEAMNGERKF . SRESNER SRS
T 0.5 EU/mL, HEBR X 5250 25 S 09 T4 . SC0 b,
P RE W 58 42 B 9% 5L W RS, M A 4b I (40 kHz, 10
min) PA3RAS 3457 1 UKL TR A2
1.2.2 MWMIEFHESH RAW264. 7 W40 7L &
10% FBS. 128 R — 8% Z B WM DMEM # 5% 5k
HLETF 37 C5% CO, MERE IR AR R, LR
% TiNPs 41, TiMPs 4. NC 41 (5 H 4. L% 5 %
) LPS A (FHMAEXT IR mA 5 pg/mL JEZH .
1.2.3 CCK-8 43 #r TiNPs/TiMPs Xf . I 21 g 1 58
YR RAW264. 7 40 LA 5X10° A48 g /fL 1525
FERTE 96 FLARIN L 3535 24 b WLECAE M I BE 5 43 50 n
A TiNPs . TiMPs 1R & W . AR 48 7052 30 45 2R, W ik
M 10 pg/mL.50 pg/ml,100 pg/mL, 150 pg/mL,
300 pg/mL.500 pg/mL, & 3 A& fL, IF 85
F% 24 h.72 h, #GEMF T IMA CCK-8 ik, FE 1
b, fdf B RR AUCZE D 4 450 nm A0 0 5 4% L0 T O 1
1.2.4 TiNPs/TiMPs &b ¥ )5 F W0 2 25 22 5 0t
R4l CCK-8 g 25 F, % #% 100 pg/mL AF hy S5 50 ik
JE, RAW264.7 401 LA 5X 10" >4 i/ 2 TF 1 5 4%
FAE 24 fLAR N . 24 h 4 MG RE J5 L 43050 A 100 pg/
mL [ TiNPs,TiMPs I8 B LA ) 5 png/mL #9 LPS it
T, dk8e859% 72 h )5, 7 KR 93, ] PBS ¥
W3 W RALINA 400 2 5 R 55 W i T S 2
MRS 4T IR,
1.2.5 RT-qPCR #l M1.M2 % 5 I 20 il by 75 4 10
mRNA £k # 1. 2.4 THI4HM 24 h M1 72 h 5008
YA . SR Trizol 57 42 HU 45 2 40 i Y 5. RNA 38 7%
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FE M cDNA, i ] SYBR Green Yk} 7698 % E
PCR Y E¥" 8. UL GAPDH E RN S 3H, 2 440
Pt M1 B E g4 AR S (IL-18. TNF-a . IL-6)
M2 B W 40 S AR S (TL-10) (9 mRNA A% 5234
K. FEA 51 BRI A YR A IR "R IR A
MO 1),

1 5l¥F75

Gene Orientation Primer Sequence (5'-3")

GAPDH Em 5 GGCATTGTGGAAGGGCTCAT
EEEY] ATGTCATCATACTTGGCAGGTT
TNF-a NREEL] ATGTCTCAGCCTCTTCTCATTC
BT 514 GCTTGTCACTCGAATTTTGAGA
1118 HoElr] TTGAAGTTGACGGACCCCAA
ACE Y] ATGTGCTGCTGCGAGATTTG
11-6 NAEEL] CTGCAAGAGACTTCCATCCAG
S ACE ] AGTGGTATAGACAGGTCTGTTGG
11-10 HEEE7] TTCTTTCAAACAAAGGACCAGC
S CERY] GCAACCCAAGTAACCCTTAAAG
1.2. 6 ELISA #& i M1 Y 5 w48 g [N 7 1L-1p.

TNF-o B35 #% 1.2.4 TH40HE 24 h M1 72 h J5UK
A5 0 M 10 W B AL BBOM TR AR BB A el R /DN RO TL- 18,
TNF-a # ELISA {5 & #4780 0 . f J5 0 H B A A
FE 450 nm PSR W BE AR . AR 4l A o i 2T
41 i A 5 e

1.2.7  Faan AR A I B wE i M1, M2 BUR &
235 1. 2.4 T T4l 24 h F1 72 h J5 US40,
2 200 H G W 38 I R 2 G B vk B 1< 100 A4/
ZIb, FHE 100 pL A 1 L CD16/32 Btk . vk I
#EEIEE 30 min, PBS ¥E# 3 I, MIA 0.5 pL Fixa-
ble Viability Dye,4 “C#t6HFE 30 min LLIX 531 /5
M, PBS ¥E% 3 K. fnA 5 pl CD86 ik, 4°C ket
J#H 30 min, PBS ¥E#J5 . MA 100 pL IC Fixation
Buffer.4 ‘C#EMHE 45 min, A 1 mL 1: 9(v/v)
PBS i B 1) Permeabilization Buffer, B> J5 PBS ¥t
B3 W, MA 5 pl CD206 Hifk.4 CHEOGIHEE 45
min, PBS ¥£i% 3 K. 300 pL PBS &, A £ 5 P
BB 200 AT I . T U XAl AR T, Flow]o
A5y A e .

1.2.8 Western Blot il IkB-a. p-IkB-a. p65 il p-
p65 R IBAKE # 1. 2.4 THYNM 72 h JFWCERN

M, A 1 mM PMSF 11 X< B & i 40 40 50 9 RI1-
PA 2@ WA VK F 2@ 25 min, B0 (4 °C .12 000 g.
25 min) Wk BT . BCA ¥4I 4% 41 8 (1 ik L ot
WERAMFWE, A 5XSDS-PAGE FHEZE i, 70
CA5PE 10 min, & 41 10 pg & 11, SDS-PAGE Ji§
200 V.35 min HLYK B B E 0K A £ PVDF X
b E A 15 min, TBST $E% 3 . 4r%IHIA 1 ¢ 1000
v/ B — BT (P 1eB-a., p-IkB-a. p65 . p-p65 Fl -
— 244 —

actin Jifk) .4 CHEH K. TBST ¥k 3 K, MA 1 ¢
5000(v/v) #i B HRP #3ic 9t £ E 1 h, A
ECL &5 b2 LU L RERL . B-actin N
2 fi [ Image] 81T 00T,
1.3 Sib2mik A SEMmSsrELE 3 W, 4R
(x£s5)FR, GraphPad Prism 9. 0 B4 #4750 #r
I 225800, 22 B B fd 1] Shapiro-Wilk #3637 4 %4
P 1 TE S L Bartlett & 56 50 0E 7 22 55 Pk 25 8088 4%
GIERH 7255 AL L BCR A ST AR AS ¢ R 3, 2
20 ] te AR R R R 5 28 43 B s X T AT & IE R 4 Af
B BT EE, R HAES BB AR 5. P <<0. 05
INRhZESFAEA SR XL,
2 #HR
2.1 TiNPs/TiMPs 45 M IE A8 F W40 i
FLA T SRR RS B L LR 2 2 RRAE T A S T Al 2 A
WAL 2 % sz —"Y, S A AP E R 1 TR,
NC 41 F Z LB R AR WAk 1 Mo AL 1 40 f 45 1F . 40
b 22 [ T2 sl [0 o A A /0, mp DL /D e /NG R L A
MR AR XS 8 /N, LPS 4, R4 2 3 LAl ) M1 Al
W5 440 B TR 25 o 200 A B E T S R B A2 2 A4S T
)i 4R B O JE . TiMPs 41 f0 TiNPs 41 91, ¥ 0 58
21 B 5 A UKL A I I 4 L T P AT L K PR € T SR
DURL. BEAh, —&B o dn i £ B 5 M1 RS v 41 i A
LR TR 25 2 FRAE , £ 35 410 B {4 FR 18 R R B 2 S i &5
XL ER Z5 R R L PR R ST TPs W BRI S H
W 2t ) M1 B Ak
2.2 KW TiNPs/TiMPs %F B W 20 ffd 3 5l 19 5% i
& H CCK-8 & f& W A [A] ¥k BE TiNPs/TiMPs X}
RAW264. 7 411G S Fsg s s m . i 2 pros, +
i 24 h J5, TiNPs 1 TiMPs 24 B4 5 NC 4 Z 1] [t
MESTET¥EXCP>0.05), B 2ARTH 72 h
J& » TiNPs 7 ¥ J¥ 150 pg/mL. 300 pg/mL.500 pg/
m L X 24 38 5 7 AR SRR P <<0.05) . &l 2B 7R
FHi 72 h J5 500 pg/mL TiMPs i 2 i 18 5 A7 310 51 1
HCP <<0.05) ., F&TLL SR, 28 100 png/mL 1ER
Joi SR B SRR
2.3  TiNPs/TiMPs % M1, M2 % 5 W 41 i b7 5 9
mRNA £k fyZm  RT-qPCR K 25 1 40 18 3 fir
7~ TiNPs i E W40 24 h #1 72 h J5,5 NC 4444
o, M1 A W 4 il Ax & %) IL-18. TNFa . IL-6 1Y
mRNA 5KV W25 T+ 5, H 2 B ) 4R 7%, Jf
HBE®HT TIMPs (P <<0.05) ;1M M2 tr&¥ IL-
I0MEFBXIE NCAMEER LRI E XL (P >
0.05), TiMPs ¥ E 4008 24 h A1 72 h J5,5 NC
AL, TNF-a IL-6 BRI ZEH F+m (P <<0.05);
1E 72 h it} IL-18 WY RBW T ( P <<0. 05) 5 1L-10 K
Tk 5 NCAMEZEF TS I2#E L CP >>0.05),
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A1

TiNPs
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24h 72h
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150

100

(4]
o
1

o

R =50 pm),
T AL 2 4 RAW264. 7 48 M1 69 % A 5 W 2 (X 40)

TiMPs

(HgimL) LV PSSP PN LSS

24h 72h

A N TiNPs TH 24 h.72 h G829 8 7% ;B % TiMPs T 24h.72h G ¥ 0 7E /7
5 NC 4t %, " P <<0.05,
B 2 TiNPs/TiMPs 5t RAW264. 7 40 L ¥ 75 09 % h

15+ IL-1B == NC
it *# mmTiMPs
ﬁ 10—\ - =, == TiNPs
E \ *
P4
14
3
= 40\ wm TiMPs
X =3 TiNPs
®
=3
g
<
P4
14
£

72h

o

o
]

o
1

mRNAHI X F ik &
T T

0o

w £
1 1 1

mRNA M £ ik i
< N

24h

o
1

*# == NC

== TiMPs
= TiNPs

72h
IL-10 == NC
== TiMPs
= TiNPs
24h 72h

E:5 NCH#& ., P<0.05;5 TiMPs % .7 P <<0. 05,
M 3 TiNPs/TiMPs 3t E " 40 g % b Ax & 4 mRNA k% 09 % W
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2.4 TiNPs/TiMPs X i % 41 it X 5 2 35 1 52 WP <<0.05), HE Fim T TiMPs &b # 4 (P <
ELISA #0145 a0 4 Fron, 5 NC 4HAHE, TINPs 48 0. 05), TiMPs ££ 24 h 1 72 h J5 {055 1L-18 20 b Y
FRAEHE T2 & K IL-18 Fl TNF-o B804, 76 24 h A1 BEIEMCP <<0. 05), X TNF-a )35 JC i 3 52
72 h, TINPs 41 # IL-18 Al TNF-a kK EH B FE L (P >0.05),

A 10+ IL-1B *# == NC B 3+ TNF-a x» == NC
i ] == TiMPs l mm TiMPs
o . = TiNPs - L —=TiNPs
ol E
24 B e *
0- . 0-.&.‘ [ B
72h 24h 72h

¥ .5 NC %, P <{0.05;5 TiMPs tb%,7 P <<0.05,
K 4 TiNPs/TiMPs %t 40 fil Bl F TNF-a IL-18 4 ik 89 %

2.5 TiNPs/TiMPs Xf M1 M2 BIE WA RS8R RESIHHFE X CP >0.05) , Joh&4ln M2 Al H
IKHE N 5 NC 414, TiNPs 403 72 h 5 B % F WA fids &4 CD206 By kK ¥F5 NC A H 27
P M1 B WA AR G ) CD86 M RIAKF(P << THiEE L (P >0.05), WE S,

0.05) .1 TiMPs 4 HLZ ) CD86 Fik5 NC At 22

A
C 60- CD86 ., =mNC
< = TiMPs
<F : té o\: 40 L =aTiNPs
Z 3
) #
“ I 3 = 204
APC-A CDS86 0--—- .—- :
T 24h 72h
« ~ = TiNPs
? = £ 1.0+
2 &
= 4 j_J\
=5 R
io 0.5
0.0-
ESC-A FSC-A 72h
w | % w | 5 @ [0 & @ [ 5
a a S a
g8 3) 8 g 24h
< G < < [ < EE
L '::‘R # i N & ¥ » - I o i N
o N i . Y O .
APC-A CDB86 APC-A CDS86 APC-A CD86 APC-A CDS86
2 [ - 8 [ - = e
a a a a
Q © Q (@] 72h
o = < e e
APC-A CD86 APC-A CDS86 APC-A CDS86 APC-A CDS86
CD86

FARRARABEITHLEZEB AA 24 h 72 h AR A AL R E;C. &4 24 h.72 h i K 40 8 A M1, M2
E w40 AR & 4 CD86.CD206 By 4 it B, 5 NC %, P <<0.05; 5 TiMPs % ,* P <0. 05,
W5 sk 4 M AR 44 TiNPs/TiMPs Xt B % 20 fi 4% 1k 87 % 1
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2.6 TiNPs/TiMPs X} B B 41 }fd TeB-a. p-IkB-a, p65
1 p-p65 R  Western Blot 4 #r 45 £
6 7R, 5 NC ZHAH L TiNPs Ab BB 48 5 1T p-

p65/p65 Fl p-lkB-o/IxB-a A X F KK P (P <
0.05), 1 TiMPs ZLBEZ 5 NC 41 b8 22 5 o ge it 4
BY (P>0.05),

A B 15 p-p65/p65 £|E
] —l
p-p65 - . 51-0
%o.s
PE5 | A R s
0.0 :
— ¢ & &
__ C s p-1xB-a/lkB-a
-IkB- - re— *#
R ; %1.0 L
IKB-a I. e — g"°
NC TiMPs TiNPs 0.0

(¢] 2 )
i .(x\‘g .\\é‘z

VE. B E M p50/65 ZRMAEL kB A AEMT AN .S NF-«B 2 5 8 % 3 %% )5 . 1B 5 8% b 5F & 4%,
B ZREHELN, H Il pp65 f1 p-IeB-a ¥ 48 7 NF-«B # # 89 5 E R A1 . A 4§ p-IkB-a.
IkB-a.p65 F7 p-p65 By Western Blot E 1% ;B 4 p65/p-p65 By 4 i+ 241 B ;C 4 p-IkB-a/IkB-a

Bt E., 5§ NC #," P<0.05;5 TiMPs b3 ,% P <{0. 05,
M6 %4 lkB-a,p-IkB-a.p65 F1 p-p65 By & & & ik Fn 4 #r

3 itig

BB RS BRI M AY 518 F Rz
() %) Bl 25 - RS BDFEAE AW 8] B i 21
SHLAAHBR B O R AT W R A R
Tk B G R ol R A R %) B s B M A R e A K
J&h PIVY ik — g AT A 3 B2 A7 3 G g R G 4, B
Hh L I 20 LA S Sl IR R 95 2R e Y B2 R 4l 0o
TR LR AR TR 3 Ok B o e A R R L L R ST
M1 R E w3 20 B A 5 R ) A 05 D) g, 3 ok 43 WA e 4% P
T TR SR T N ST A 15 - I R S AR A
B 325 21 L, T BE AR HF 0 B 40 B Y A Ae R TG AR K
AT M1 AR AT g 3 B0 M ol T M2 E g
20 7 AR 0 BT A8 R (N T4, TGE-B #l 1L-10) A 411
il A i A B T A R AL SR B AR R

1E PTRF R LU TG A 7 » TPs & T2
SYA . RE A TPs BB AR 7E + LK B0 H
TIORRAE 2 b g R BN, OB R SE 5 G 98 J B iR
JERE VIR G, 2 TPs M AR 1R 100 Mt 7% )5, H 2B )1
PR S A USRI — o I S g k. G H R AR <<
20 pm I, RE DR HE 22 Bh R AE A T4 73 1 . A0 435 B AL 23 1k
A ¥ 88 (myeloid differentiation factor88, MyD88) Fll
#% X T kB (nuclear factor kappa-B, NF-«xB) £l | H
HE AR A9 oK 2 (<< o) UKL R B T R 3R

T RS PR R L L 2R 0 SR 1 2 ) SO L H B | R R
SiE RS RO ARWE G 45 R R, TiNPs {2 #F B 1
A 1) M1 B AL, 4 R AEHT B 2R F TiMPs, iX 556
T BOBE 5% 45 52— B0, 3R TPs 7215 & PN R 3 72
o, TiNPs A] fg & 2 80% A it .

Xof T OB R4 A ORI 41 A A B L A A
225 B A AR S . KR (10~100 pm)
B [ 240 TG T A W L 2 B A 2 T S )
B pfs s m A B Zad AR 2, W et 2 F
216043 05 B A0 B DR 1, i TL-4 A0 TL-13 /EFH T B W 4
it Ak Rl A AR P AR S AR AR 5 AR FH R — 2
Ji 2 AT S 80, B = At 40 A 9 B TR AR R, T RE R
TiMPs 21 o A8 0 22 21 B o A fb B0 42 i 22 [,
WA, SRORIAR L R 9K 9 TPs gtk A 20 Ml
gl DNA H 5L 4 8 1 B0 5 08 1 45 3R 0 35t 1% 2
AR, M 5% W 98 AE | 40 f 3% G 45 AR A kAR [l
TiNPs it 5| 2 59 & 8, A 4 2 Fp A 5, an i R W
AL T kT RL B BT BTG T U ) NF-«B.,
MAPK 5 Z AL AH G 15 5 8 B . NF-«B 55
AR R RAE 5 G IV 24 1) B L [ E AR F 5T opoaT
AEJE TiNPs J8 45 F 06 40 i il b 0 S B I 0 . SC 50 25
F @R TiNPs it i p65 Fl IkB-o B8R AL f2 4l
NF-«B R W% 5 A7 - DA TIT 006 12238 % 1 1 5 B
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Q. ZBIEEREBRLFRETTERARR, ZH M 247099;
2. PEGHMAEHZKR,LH BWE  210009;
3. RBAARTEEABRRBAMF L, ZH A/ 230088)

W OE.HE O E TSR G — T ALk (UPLC-MS/MS) . 4 87 L 46 3 8 AL 2K LI 3E 0 41 BT 5 2 5 b
R, Fik FE UPLC-MS/MS & A #ah b4 & St 247, U2 &3 (FC, FC>1.5 % FC<<0.67, P <<0.05) . %X &
WEME(VIP,VIP>1, P <<0.05) N ik Z . oM AL FERANANABELEFH AT ENZRBELFR > REEZETERI X
tHE, ER ERNB 213 ARBH . ERL2OMAAALENBEBEH 80 M (top SN B F X R FER M4 E
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Study on the differences in chemical composition of Polygonatum Cyrtonema
Hua in Jiuhua Mountain before and after processing

ZHANG Nengsheng', WANG Jinbin*, YE Hongbing®

(1. Department of Medical and Health Technology , Anhui Health College , Chizhou
247099, Anhui, China; 2. School of Pharmacy , China Pharmaceutical University ,
Nanjing 210009, Jiangsu, China; 3. Hefei Food and Drug Inspection
and Testing Center of Anhui Province, Hefei 230088, Anhui, China)

Abstract: Objective To analyze the differential chemical components in Polygonatum Cyrtonema Hua in
Jiuvhua Mountain (PCJH) before and after the method of steaming nine times and sun drying nine times using
ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods On the ba-
sis of UPLC - MS/MS technology combined with statistical analysis, with the fold change (FC, FC>1.5 or FC
<C0.67, P <<0.05) and variable importance in projection (VIP, VIP>1, P <{0. 05) as the screening criteria,
the differential chemical components of PCJH before and after the the nine-steaming and nine-sun-drying meth-
od were analyzed to explore the change rules of its main components. Results A total of 2,173 metabolites
were detected. Principal component analysis revealed that among the top 80 significantly different metabolites
after steaming nine times and sun drying nine times, 52 showed upregulation and 28 showed downregulation in
relative content. The main differential metabolites included alkaloids, flavonoids, amino acids and their deriva-
tives, nucleotides and their derivatives, lipids, and organic acids, etc.  Conclusion There are significant
chemical component differences in PCJH before and after the nine-steaming and nine-sun-drying method, with
certain variation patterns. This method can provide a scientific basis for the subsequent research on the process-

ing mechanism and medicinal efficacy.

BEEWH ZHEHE T ERARR Y E SR TE (KJ2020A1142) ; ZHUR S BALTE AA #1815 H (gxyq2020110)
F—1EHE TR At R UE R U S AR Y 2, E-mail : nszhang@126. com
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BORG JE — TP A% e 28 i 1) 8 2 T 0 B A A ) L L)
HAGH 2R T2 ERE A 30 RFZ
Z e 2 T Y 32 B R EEORT L BEORT L 2 AR B
JUAREEORE S48 A Il S i i XA K 2 AR EH
JUAE LR A SR B0 58 F0 46 27 SC A6 7Rk b B8RS L LA
HOPIURR 1) 245 FH A R 4D Zh 50T 2 PR A B Bl
RIE27  JUARBORE & 2 3 00 TE R LA S AR
R M TR EE R E AP, L
IR Ay 32 AHL A i oy 300 3800 PR W 3350 BR 7 JR% e L2 L o o
AZh . JLZE UM JUAR BORT A it i T 207 ¥k, af
ee AV SRR S BRI T 8 A IR, SRR T 2530 . {HL
7 JURS AR v LAAL GE 22 96 Sy 2, R =2 b2 4 T /9 B2
Y. AW PFE UPLC-MS/MS $ AR L6 1454 4
THAA 53T, O A JUAE SRS L 28 UM ) A 25 S 1k
ST O I S R R BIL R R 24 4B 5 2SS Bl
1 #RE5RE
L1 2580 AR s K AR 2541 th 2 B0E & BB b 2584
B AR AL SR A T ILAR 1L S S M IX, 245 0E RS
225 N T B it 24 RS S A W e )l R S AT v 2 0
ENEZ TN (Polygonatum cyrtonema Hua),

L2 FEEILEBGIMLAE W64 LC/MS 4k, 5%
[ %% % R b 22 i 23 7] (Fisher Chemical) ; A955-4 £
Mg, 35 E 2 75 /R4 22 58 5] (Fisher Chemical) ; A452-4
P, 32 E %% & /R 1k 2% i A B (Fisher Chemical) ;
A452-4 W, H AR BT Tl kX 24 (TCD; Q
Exactive HF-X [t 1% 4%, 38 [ 28 2K C it R B4 2 A
(Thermo) ; Vanquish i & FE A (43543, 35 [ FE 3R K
/R BEHE 23 7] (Thermo) 5 5430R ¥ 7R 55 .0 L, 78 [ 3¢
A 1% /N H) (Eppendorf) ; ACQUITY UPLC HSS T3
(2.1 mmX 100 mm, 1. 8 pm) & 3% FE, 26 B iR 82
"l (Waters) .

1.3 Z5pHHaml RS U R 258 BR B 2R L
Yy e ARRHIREE 1 s 5 BB AE X 50, Rl W 1 2
PR BORE 25 B WS, FEZE ] 20 10 h (I I Wi 42 25 4
AR B TEO L R M T e M, T H O T I
8 h EEGA AN BT e JUAR BORE — 28— Wl L R
JUARE BN — 25— TP A b — 25 WSR3 1 S B
T o Pl 22 24 0bh 2 T B o WO sR S B T H OB
2y 8 h RR 2y Hb B BT o B IO JUAR EORE — 28
e MCHRUL T IR SR AR E 2R BLAE R JLZE L
Wt (LR 1) o BRZ5E R W ZE ] A 28 il 2 72 B
T ) 2 BRI 7000, e — UK R A
PLR AR BTS2 S PR 1 2 28 1 = LR TR 25
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PRI RBE O KT N,

75 i 5
1 — & — W LA R H_1
2 TR EORE H_2
3 PR W LA R H_3
4 DU 2% DU I LA B H_4
5 T2 I LA RS H_5
6 FNZEN LIRS H_6
7 L ZE-E W LA R H_7
8 JNZE I LA ERS H_8
9 JLZE LI LA B R H_9
10 JUAE TR B 5 H_10

L4 FESTUALEE G FE S TE R PR 2R AR L o
AR RSB R 100 mg B FEOE P IA 70% H
BE/KEW 1 mL, 7847 58 3% 30 s, KV B 3= 42 90
min, 16 000 g #5.0> 10 min, ¥ LW HB R G HEBE
96 L. TECAN & [ it 58 A » i 1F R 20 g, B
WF EP & B RHRTHRE/RETHINA 407 H
B K MR 300 L ¥ A# .16 000 g 5.0 10 min, B F ¥4
WA

1.5 UPLC-MS 43#7 414

1.5.1 faiBsel B 1.4 AP S RE S SR Al UPLC-
MS/MS #1740 85 . FEl R 25 Cs iy 0.3 mL/
min; LA 0. 1% F /KR R i s A AL0. 1% R 2%
VWO Eh A B3 T R (L 2) PEAT R BE VR .

x2 BEBEEBERX

fit 8] / min WA A/ % TEhAR B/ %
0 95 5
17.0 2 98
17.2 95 5
20.0 95 5
1.5.2 Puik & i BE X (Q Exactive HF-X) 3R

R — 9 ZG0E R, BT R e R RO 5 A
(UPLO B, W5 25 H #5 (ESD 43 47 1E 2 7 8
K AR RS RE ., BIZHE 3800 V(ESI+)/
3500 V(ESIH), S Wi 40 L/min. 8 7% 5 45 I
320 C,Z5 bR 350 °C; Kl 77 Xk 4 4/ B0 K
WA (Full-MS/dd-MS2) £ 2., top 10 MS1 &
TR MS/MS % &, fill 1 8 &= (CEs) R JH B 6 15 —
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TEREZL 20,4060 ;s — G5 far FL 44 95 90~1 300,
1.5.3 Bdisrtrimtd S MR 207 550 500 43 it
NSRBI Ak 2 ) B AT S5 R S R I S
SR AL A

2 ERS5HH

2.1 SMULE KRR Bl 25 I OB B I, LR
2 18 260 PR R B 60 38 T AR IR L L 2% LI S B 6 AR AL

BRARERT BEALE D, —ZE W2 L%
G 2 T it 5 2 M R0 3 JRR T R I Ok L DU 2
VO PG 22 J5 7 A R o b 2 L PG 5 380 7 7 A v TR R IR
WR . LA EORS 28 JU AR UM I S, KUK R L OO
1R TCIRR T IR . AT 2 3 A Dy B A A PR B SE 7
IO 5 R TR R A R

E:a.H 13b. H 25c. H_3;d. H_4;e. H_5;f. H 635g. H_7;h. H_8;i. H_9,
Bl AERILELEEH S

2.2 QCHEAKM X QC HEARIIEI,TT PCA 475
Hr A0 Pearson APy, PCA st g R (LK 2) &k
MIE B FEAT QCHARERELSL &, Pear-
son M AT 45 S (UL 3) 2 BH QC FEAS [H] 1 41 ¢
P R B 0,99 DAL UE S 52560 1 542 MR AT

2.3 JUZE UM ML ] ok R b Ju AR SRS A Y 32 R
AT JUHREERG L ZE JUIG ) o R e SRR I ) 2 173
FARE Y B 45 2R W) 26 6 & ) 648 (29, 82%0) . 3F
BRI R B AL A1 317 Bl (14, 59 %) L & LR Al ik

KAk & W 315 Ff (14, 50%), W L& 308 Ff
(14.17 %) JEWTRR AL W 299 Fh (13. 76 %0) , R B
AW 111 F G 11 %) HAthfb %4 175 F1 (8. 05%0)
R 43 BT H I S A2 A3 25 5 R LA T B4 A T
SR EWOLE O E B FRTE 5 A E 25
BRI h 30, 5% .15, 2% .12, 6% .6. 6% F1 5. 9%,
s PTG 5 A 32 B 32 o O 22 STk 3 40 hy
29.8% .14.3%.9.9% .5. 1% Ml 4. 6% ., 1iF .0 B T4
AT 5 A FE s BT 22 ST A IR 70, 80 F1 63. 8%,
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BPRAT LU R AEA S (H_ 1~H_ b R A S22 558K,
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T M 2 AR A O N T I A e B
JN 3 A M COPLS-DA) L 48 7 A 3 28 5.3 IF
(7-fold cross-validation) . 14 3] R*Y . Q" #J>0. 99, %
PR RS 2 v 5E . R B /% 56 (Permutation test)
X AR R BEAT AR B  OPLS-DA BRI B & k56 - R*Y .
Q" BUE Y EET 1, 1 B AR AR o M e

LT AR BT, XA T B0 B TR AT 22 5 . DA
L B8 AR AT W AR R LR 2% 1« 22 S A 4K

)

-lagL0(Pyalue;

log2(FCh

(fold change,FC)>1.5 5 FC<C0.67, P <<0.05 1§ #
SYFD . AT EUWME TR ZER YR KR,
FHASTR] B8 o i X 43 CIE W 25 22 S ) o K 60k 3R
7R R LR S5 AN B 5 TR OB AR bR Ry 25 5 R Gk
5B log, BYRTEUE , AR A5 35 M P H I -logu, 1)
XTHAE D) 5 22 W) 5t 5 A8 5 78 2R W B | 2 IR R AR
WA IR R 55 Lo F AR E SR
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TNy
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L
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o, A o, S RO TSR MEST R

!
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Hroa EHFERXKLE ;b AHFEAKDA

A 5

2.4 TREESYB hiE— LR AA LYY E X
(22 A0, AL OPLS-DA B v 2% AL &
(Variable Importance for the Projection, VIP) ffif £ 4%
b2 1) JoT 11 3% TR S 30T 2% 2R AR 43 28 40 3] 19 5% i) 5
g R R ™. it OPLS-DA /#3219 S-plot K
(L 6) B FEE A A A LB R % 46
AV VIP=1, g0 5 0 VIP<<1, DL VIP
=1, P <C0. 05 2 .35 P 22 S Ak 2 0y o s 08 s oA O
A b 2 R AR R D AR ER — 78—
MV s 5 At 2 ) 22 S Ak 2 ) o B a2 JLZE JUI
i 55 A i AT 22 S Ak 2 ) o R e A BB A 25 T TR
BBg hn 5 A i 2H )8 2% e A e ) BB B T
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SR HAT Y RAEG Y 6 M B L HATAEY 5
Tl BR BRI G W 12 A AL G W 8 4, il 2 fk
BEYMATRRERIL AW 1 Fh bR e G5 11 Fh,
A X & R A 28 B, S AR Wik & 5
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A VEPLRREALA Y 4 A 2Ktk &9 2 Fh .
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dZ T L DURCE (%) (B B (°) L% 4t (Hausner ratio, HR) A8 2 B (V) AP N3/ 8 & B ARt AL, £ 2 H
FRBER LG E %) R H R E (H) FE @ 0 A (min) 7 % Z W £ .2 T GI-EWM 3t 437 4 48 47 347 41 & B A
Jt it % & T 4847 , K | Box-Behnken % L ® & 6 B A R T MOALH & T ¥ BT GA-BP WA W 44 A, 3% A EHK
WAATE T RIS TN B AR BALHE & T %5 59F 3 Box-Behnken " I F i ft GA-BP # & W 4 A & & % &
FAMRTHANRERN & TY., R BoxBehnken " i T 3% 89 4 4 IF M 847 B 4 0. 9732(RSD=0.53%), 5 3 it
{6 0.9710 A 8, 4 xHiR £ 4 0. 0022; GA-BP # & W& % 4 48R 3 H 0. 8691 (RSD=0. 63%), 5 # # &
0.9857H L8 , e Xt iR 2 H —0.1166, HM , ZAHBE T A MU HMANREHN E T 2N . HAEEN 200 RERE N 2
min R B % % 20 Hz, £ T BoxBehnken " LT % % 4 GA-BP # 2 W 4 £ 5 Arth W B A R rh A6l & T
LRETAT, R4,
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Multi-index optimization of the preparation process of Apocynum venetum leaf
pellets based on the Box-Behnken response surface methodology

combined with the GA-BP neural network

GE Jun, ZOU Chuncai, YAN Haiyan
(School of Pharmacy , Wannan Medical College , Wuhu 241002, Anhui, China)

Abstract: Objective To optimize the preparation process of Apocynum venetum leafl pellets using the
Box-Behnken response surface methodology (BB-RSM) combined with the GA-BP neural network based on
multiple indices. Methods The Apocynum venetum leal pellets were prepared via extrusion-spheronization,
with yield (%), roundness (°), Hausner ratio (HR), and friability (%) as evaluation indices. On the basis of
single-factor experiments, drug loading (%), spheronization frequency (Hz), and spheronization time (min)
were selected as investigation factors. The GI-EWM was employed for combinatorial weighting of each evalua-
tion index and calculating the comprehensive evaluation index. The BB-RSM was used to optimize the prepara-
tion process for Apocynum venetum leaf pellets. A GA-BP neural network model was established, and appro-

priate data were selected for learning and training to predict the preparation process of Apocynum venetum leaf
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WIRAEE Av i A, s B W55 A 500  BIF 9 7 1 - 25 49 1 370 B B i 5 1 » E-mail : zouchc@163. com
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pellets. The results of the BB-RSM and the GA-BP neural network model were verified and compared to deter-
mine the optimal preparation process for Apocynum venetum leaf pellets. The mean comprehensive
evaluation index of the BB-RSM was 0. 9732 (RSD=0. 53%) , with an absolute error of 0. 0022 compared to the
theoretical value of 0. 9710. The mean comprehensive evaluation index of the GA-BP neural network was
0.8691 (RSD=0. 63%), with an absolute error of —0.1166 compared to the theoretical value of 0. 9857.

Therefore, the optimal preparation process for Apocynum venetum leaf pellets was determined to be: drug

Results

loading of 20% , spheronization time of 2 min, and spheronization frequency of 20 Hz.  Conclusion The prep-

aration process of Apocynum venetum leaf pellets optimized by the BB-RSM combined with the GA-BP neural

network based on multiple indices is stable, feasible, and reasonable.

Key words:

Apocynum venetum leaf pellets; Box-Behnken response surface methodology; G1-EWM;

single-factor experiment; GA-BP neural network
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2.5.3 HANERBWHMHE 2.5 1825,
2 R Ay AR B R E AL E W 5 & AL E W)L 3% 5K
DI EE NN IR A AAE R w, .
Wiwe

LEATEM A8 b = WOR AR AL (S X W, + 5] 3 B b
HEARAE X W, + HR SRl X W, + Jf 788 B s e Ak (8
XW,.
2.6 HHFRE

/NN CD)

AR P 5 1 2 2R kAT A A, %

W IR 20 Hz JR BT E] 2 min,

2.7 WWMHAFRMHE W2 67 T8 HEEMWLGS
WA EAR TR A B R T &I 8AR 19 s fH.
SER LR 1, s EBR, BEITZ B 32X X AR 46 45 1Y
SRR . WO (00 - R 2N o VR (BT s i) R 2 23 %
) s (B, 158 Y 48 24 708 Ak %o I 38 ) B2 e KL L
W RAEE BN IEM IR Z — ME R (Vo). 32y
VR [ BT ] R0 VR 5 6 X6 N 1Y) s (RS , U ) 2k 2 o
7 A X AR 1 S i s R, L Y R R R A R B T
Wrdabn 2 — 5 & B ZO%F 5] B2 B2 F HR /9 52 i & A A
., WELEA I TR br & s HINEEA % 08 . B E BN
R B2y i () TR B (Hz) R [ 1 5]
(min)fE R EEZm FH R, H o, 62 2 16 Ko
PR R ARG 1 B AR A T4 N 3R 20 % VR B
% 20 Hz JR B [H] 2 min,

x1 AEAEWMEZEMsE
AL E/ % BURERE/° MEWREE/ % HR
T 751 4.4519 0.7071 0.1694 0.0667
o at 14. 6932 0. 6519 0.5225 0.0181
TR [ B i) 13.7352 1.2247 0. 3444 0.0319
T [ 43 % 13. 4835 1.5166 0. 3246 0. 0309
BRHEC H 5. 9290 1.5572 0. 2880 0.0104

2.8 Box-Behnken M i 1] 32

2.8.1 Box-Behnken M i [ 5 4k & 4 JBR I f2 AL 9 1l
LA U267 PR AR I, R 2y &

(A RV 2 (B) Lh R IR B 0] (C) i B EE &R, A
SEEK A Design-Expert 8. 0 B4 # # =K 2 =K
FR BRI B T B KO W& 2, i kit
MR LR 3,

“2. 27900 F 7 s 2 BRI O 5 5905 B DR E L ®2 MEmHEREATR

(g @) R E O GEH OO GRRBR(HD R A

A ) Comvim) 6252 45 V740 B 060 2 280 7 B I AL A BER/Y B REBE/He CREAMRE/ min

MR R e B T R R L CRLE S N N )

MCCO)H 1+ 5. 882550 20% IR H 2 10% 2 EE 1 25 23 3

F3 MEERRETRESR
. ES W R L4 BP HNLE
WA/ Y BB/ H, EREEE/min BOR/% R/ HR O MeReEE/ Yy RS AR RS

1 15 17 2 73.44 18 1. 095 1. 281 0. 8348 0. 8348
2 25 17 2 79.71 17 1. 090 1.126 0.9015 0.9552
3 15 23 2 70. 86 18 1. 068 1.061 0. 8250 0. 9055
4 25 23 2 74.67 18 1.094 1.269 0.8415 0.9672
5 15 20 1 77.86 17 1. 057 1.122 0.8974 0. 8556
6 25 20 1 80.72 17 1.073 1.130 0. 9060 0.9672
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. S PR $8 bR Zi&VF  BP WL
T H2im/ % EFEW%E/Hz EREE/min R/ % RS HR  femehe/ % Hrasts G irgrEes
7 15 20 3 76.42 17 1.066 1.235 0. 8720 0. 8633
8 25 20 3 82. 86 17 1.069 1.142 0.9128 0.9128
9 20 17 1 78.43 17 1. 080 1.069 0.9081 0.9525
10 20 23 1 81.76 17 1.063 1.123 0.9124 0.9124
11 20 17 3 80. 43 17 1. 081 1.072 0.9154 0. 8740
12 20 23 3 79.42 16 1.063 1.306 0.8923 0.9671
13 20 20 2 83. 94 16 1.011 1. 009 0.9672 0.9672
14 20 20 2 84. 49 17 1.017 0.948 0.9653 0.9672
15 20 20 2 87.93 16 1.055 1.023 0.9763 0.9672
16 20 20 2 86. 26 17 1.019 1.010 0.9570 0.9672
17 20 20 2 88. 46 16 1.022 1.018 0.9823 0.9672
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15 7Y 3.5X10°? 9 3.878X10 ¢ 19.56 <20. 001
A 1.215X10°° 1 1.215%10 ° 6.13 0. 042
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B 3.6X10 2 16
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HIV Z2EDREBIEENERENZMEZ LN EE G E

FREE, 8aWE, REH, 2wk
(TEHIATARERSEAM,E ik 547000)

W E.BB %Y %% % F (human immunodeficiency virus, HIV) & # & /R B 3 % 0 & (Talaromyces marneffei ,
TM)R AW Y E R MAERMNER ., Ak #®HF 2020458 1 AF 2024 4F 8 A WA AR E &% Mkm Ak
By HIV B 196 6l Y S Rt 4.4 4 72 3 6y W B AL b 2 4 (135 ) A B3 4 (61 1), K A Logistic B 7 4 #7
TMREEHEHMEXR, ZA REFLHVEAETRMNEE oM AR EMAGK 2 E T E . Fhimsx, £ 196 4
HIV ## TM B % % 37.24% ., Logistic Bl 34 # 4 R B &, S8 K L /ANRR A L & 40 o 2> VAST A% .CD4' T
ME AT HE A TM M EZ(P <<0.05), FlAEMAEZBEL Tty AUC K 0.970095% CI :0.944~0.997) , %o if 41
B AUC 4 0.949(95% CI :0.907~0.990) , # 4 Hosmer-Lemeshow #l &t B 4 3o 245 3 >>0. 05, I K 2 5% o & K% B
EME A N 1%~100%.5%~100% . it FH N RBD k. 8@ BmD> AST A& .CDA™ T ik B 40 fi it %
A HIVAHF TMEZHN YRR MBEN I AEAEAEARFNR P EMREE EMEREFE . BN ERE ERES
ER
KPR A EFRE DAL FERE B HE R TAMHA

FESES:R612.91 XHRFRIRED : A X EHS: 1001-5817(2025)02-0264-07
doi;10. 3969 /j. issn. 1001-5817. 2025. 02, 011

Influencing factors of Talaromyces marneffei infection in HIV

patients and construction of a predictive model

WEI Xu, CHEN Gao, PAN Lihua, LIANG Huina, LIANG Lihua

(Department of Clinical Laboratory, The People’s Hospital of
Hechi in Guangxi s Hechi 547000, Guangxi, China)

Abstract: Objective To investigate the influencing factors of Talaromyces marneffei (TM) infection in
human immunodeficiency virus (HIV) patients and to construct a predictive model. Methods A total of 196
HIV patients admitted to the Department of Infectious Diseases in the People’s Hospital of Hechi, Guangxi,
from January 2020 to August 2024 were selected as the study subjects. They were randomly divided into a
modeling group (135 cases) and a validation group (61 cases) at a ratio of approximately 7:3. Logistic regres-
sion analysis was used to identify the influencing factors of TM infection. R language was employed to draw a
nomogram predictive model, and to analyze and validate the discrimination, predictive performance, and net

benefit of the model. Results The infection rate of TM in 196 patients with HIV was 37. 24%. Logistic re-

gression analysis showed that age. pneumonia, thrombocytopenia, leukopenia, elevated AST, and CD4" T
lymphocyte count were influencing factors for TM infection ( P <C0.05). The AUC of the nomogram model in
the modeling group was 0. 970(95% CI :0. 944 to 0.997) and an AUC of 0. 949 (95% CI :0. 907 to 0. 990) in
the validation group. The Hosmer-Lemeshow goodness-of-fit test results were both >>0. 05 in the two groups.,

and the risk threshold probability ranges on the clinical decision curve were 1% to 100% and 5% to 100% s re-

BEWH ) WREFENE S R PAE A LR E AR (GXHCFM202109)
B —1EE A B FAR I WFFE T 1 AR P 5T L E-mail . wwxxeixuwei@163. com
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spectively.

Conclusion Age, thrombocytopenia, pneumonia, leukopenia, elevated AST, and CD4" T lym-

phocyte count are influencing factors for TM infection in HIV patients. The constructed nomogram model

demonstrates good discrimination and calibration, with a positive net benefit, which can provide a reference for

clinical prevention and treatment.
Key words:

el

TR R JE AR B (Talarom yces marneffei , TM)
S T B R TP ME— 1% TR DR S AR B 1 O L
FER T B G I, BT X 3 00 A R AE , R 2547 T AT
FIA #ACHT M X, J& 3% 9% 9% 3 (human immunodefi-
ciency virus, HIV) B YL 3 (1955 = K & W WAL 2 PR s
YL SO B L R AR B2 A P BRI R T L A
TM ) HIV B &AL FRA &k 30260 A figil
TM #E HIV B g4 0. 1396 ~19. 63% , £
HE HIV B H g5 0. 2026 ~26. 5%, F %
SRR, B RBAE LTS TM &g
FERAE REARFISE AR 2% 1 2 RRAEME RN, & 0 B B
WA L 5y R 12 BOR T MR, J 7B IR AT LA RE AR AE T
KU HFTE R B 6T TM By g 5 P2 % Fm) iy
Mo N D W 3 F i, ARFSE S B HIV & 9F TM
A8 TR 1 fe 8 PR 3R T g At A7) 2 T S0 A A L LU Sy
HIV B & BEB IR TM BRI S K85 .
1 &57%
1.1 BFSER% #2020 4F 1 H & 2024 4E 8 AT
VG YT gt TN B R B e i B ICTR 1Y HIV B
WIS . P ARRUE A5 A HIV B IE 056 BH 2 1
S ARUEN s TM Y DL 295 3 & 3095 I T sl Do I
R B A2 Wi bR e . HEBR bR A ORI e FL A
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20 %0 WY M) 5 0, AR F AL g A 17 A 43 B A i, iR
FEA B 2/ R 102~204 ], ABFFR I AREA 196
Bl IR 7+ 3 WL, 196 1) B 25 BE HL 43 Ry AT 4
(135 B M UELL (61 B . ARAFITRLBE PR PEZ B &
it (FEFE45:2021050) , ¥ 3R A5 £ 35 01 [F) 2201 25 [
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1.2 hHiE
12,1 IGIRGERAE MG RE PR R, TAE.

J A i B WRER 0 A AT A G A R e A
DN AN TR NI N1 S8 S S I AR A S NS R
L (AST) (FELZR CD4™ T ik 40 -4k,

1.2.2 JRIRBESTE S i BG4 I PR G 56 45 1 L
)" SR IRCHE 2 A1 ] e I ot 4 A7 90 DR 3 R L TM S8
SR JFH 5 S5 7 B3 984 O At VR PR S AT SF (D 5 % R (M-

trix Assisted Laser Desorption/lonization Time of

human immunodeficiency virus; Talaromyces marneffei; influencing factors; prediction mod-

Flight Mass Spectrometry, MALDI-TOF MS) &
220515 rDNA-ITS W FE# 5E
1.2.3 SCE kil o B E ABE 24 bl /MRt
Booms R EASHEA ML E A A AST 4§
FHG A KA LA, iR D 2 A B AR AR L R i
B BN <100 X 107 /LE0T 5 I i, 80 J2 45 1l 40 5
T I H 30 FE A — Flows BER S HR R i 4 <<3. 5
mmol/L" . ARER 1 I AE J2& 48 1 2% 82 b, B
PR i B <260 g/L 3 A <735 g/LMY 3K m
P LNl (7 R R VA SN | A s 75 | . R (W20
— b . I A H LA I 21 B B <120 g/L. .tk
<110 g/L HE R 3T 5 1 40 v 20 2 48 S0 i i
40 R 2 <<4. 0 X 10° /LU AST FF 55 J& 48
AST MR I8 M ot E 8 S B FE g, i AST>
40 U/LE
1.3 Gt J5: R SPSS 26. 0 8 2F k47 8 Ak
B, 430K BB A 43 e Cno s %0 L B0R B o 25
(x £ )R TFBCRT 2%k AT 3 A K. SR
Logistic FIH4rHF HIV B3#F TM BRI ERFZE., R
B 4 5 £k e T AR R L 73K TR 2k (ROC) |
Ui 2k (Calibration) | i PR 56 i & (DCA) . DL P
<0.05 NZERAGITFEX,
2 &R
2.1 — e weRk gy AR 196 ), e 5 139 4,
57 B AR 20~84 %, P34 (49. 82412, 98) 5 R
W DU 58 ], HoAth 138 s TAF . 164 i, A 32 fil
JEAT HE . A b A6 L WA 150 4] 5 WS AR 0 . A5 67
il LI 129 i,
2.2 TM RGPS AT4 196 ] HIV B EH, TM
L 73 4], 5 TM B Ye 123 {4, B YL % 37. 24 %, %
R 135 i, TM &4 51 49, & TM &4 84 4, Ji&
YR 37.78% ., WUFL 61 f . TM J& e 22 ], &
TM YL 39 ], YL R 36, 07%, A A5 84
TM YR A, 2 R TG X (" =0.053, P =
0.818),
2.3 EEBIA TM R REER N RISt — 2
FIWTHH OC R 28 HIV B E TM YL i 52 . & BLAF i
XFHIV B0 TM LA 520, BEAE i 8K HIV
T\ W R 8 = S 1104 N A 01 N -
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IMLAE Al 98 BRI 240 B 982 L AST FHim . CD4™ T ik RU(E) BEATMBREEZESHK (2 =135
P RC100 A/ BOTHED HIV 8% TM okl , MERCEDER T
%o /E\_M:Aldﬁz‘{ﬂ‘m%% 1, (n=51) (n=284)
Z i 36.962  <C0.001
*x 61 6(11.76)  55(65.48)
x1 BRATMBLEERESHT (2 =135 4 74 45(88.24)  29(34.52)
TM &L & TM &k 1K 1.4 16.555  <C0.001
it n 2/ P . - -
i H PN % 62 12(23.53)  50(59.52)
¥ 0. 246 0.620 A 73 39(76.47)  34(40.48)
o 96 35(68.63)  61(72.62) SR v 17.665  <C0.001
% 30 16(31.37)  23(27.38) b 71 15(29.41)  56(66.67)
) % 55.00+14.49 45.904+9.59 4.388  <C0.001 Gl 64 36(70.59)  28(33.33)
Bk 2.986 0.131 CD4™ T ik EL 40 A 35 (A /Bt 16.208  <C0.001
W 10 19(37.25)  21(25.00) 2100 34 3(5.88)  31(36.90)
i 05 32(62.75)  63(75.00) <100 101 48(94.12)  53(63.10)
T 0.051  0.821 EoRATEERHEERR L (Y ]F T it &R %E U (2
x 118 45(88.24)  73(86.90) +9)EF.
H 17 6(11.76)  11(13.10)
Ji 3 1125 0.289 B )
At 28 13(25.49)  15(17.86) 2.4 FRIY TMEEKE ZHE o AL TM
bigi 107 38(74.51)  69(82.14) B (E TM Bt =0, TM BRit=1) Az =, L
ﬁﬁ{jgﬁ i e, LD 22 A T AT G LI O T AR B A
24 . b . . e
El@ 83 34(66.67) 49(58.33) ﬁ"?dﬂld‘*ﬁﬁ’/’\ﬂfﬁk \1&%&[[&1@\1&1&1% \ﬁml\E?H
Mi% 14,469 <0.001 MU CAST JHE . CDAT T ik & 40 350 90 A Lo-
;ﬁ ;g f;j;é 7;4: gjiij;j; gistic [ 43H7 (728 IR il %6 (0= TE, 1=4); Il
R 0.865  0.352 MR (0=T8, 1=H) + RE FIAE (O=T, 1=4)
x 116 42(82.35)  74(88.10) M O=T,1=8) AR O=T.1=H6); H 41
i STy B O=T,1=H): AST FFE (0=T.1=H):CD4" T
I /N A 19.898  <<0.001
4 * — AN/ - AN 44
x 65  12(23.53)  53(63.10) HiMEL0==>100 4/ #Tt . 1=<7100 4~/BTH) . %5
#H 70 39(76.47)  31(36.90) SR AR 2 /N BV /D L A0 B v 2> L AST T
IR5 A I AE 29.116  <C0.001 B CDAT T My HIV #3# TM s i 5
x 64  9(17.65)  55(65.48)
I 1ati =
. 7 4908235 29034 5D M K2 (P <<0.05), W 2., £ T Logistic BIH 5 #r
AST I1 & 24,778 <0, 001 ZE R I HIV BE TM B ) 5] 2k B BT, I
T 55 7(13.73)  48(57.14) A1,
H 80 44(86.27)  36(42.86)
K2 BEHATMBRESEESH
it H B SE Waldy? p OR (95% CI )
R —17.162 4,766 12. 966 <<0. 001 —
A 0.192 0.069 7.792 0.005 1.211(1.059~1. 386)
il & 2.990 1. 406 4.521 0.033 19. 894(1. 263~313. 249)
17N Al s 2 2.030 0.894 5.150 0.023 7.612(1.319~43.936)
IR 1 I E 1.635 0.919 3.163 0.075 5.128(0. 846~31.070)
AST F+ 75 2.085 0.991 4,428 0.035 8.046(1.154~56.117)
B, 1.372 1. 005 1. 865 0.172 3.944(0. 550~28. 256)
A% 1fi. # 0.848 0.991 0.733 0.392 2.336(0.335~16.285)
11 41 e ik 2> 2.801 1. 209 5. 365 0.021 16.464(1.539~176.165)
CD4" T 40 Mo %k 0.372 0.180 4,266 0.039 1.450(1. 019~2. 064)
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TM J2& 75 %5 8 TR T b M — IR 2 0URH 28 28 DL AL
U ELTE . 2022 4EHE WHO Wi A B 3 0 5 AR 1 56
e AT TG M X B kT HIV R 45 G g
IRE 22 I NRE B UL R nZ oLk A 0 57 IR E AR LI
LR CL 235 e DR R 18 g T S i A LR R R R I KRR AR, B
A v I AT R BE 2 0 R AR, ™ T N 2 A i i
FESY L TTPRHE B A K AL F ARG TM SR = AT
DX, 2 i J BT AT BRI AN R PR 20 5t i R A R
RN TM el ik 96 % A& AT BRUG B s
9 TM L HE =05 i HIV & TM L 1 5 R,
PRI I o 1 e 2 15 B 3 DI RE AT A A SR g XU, TR 1)
Ty B S 65 PR 2% B B S At X B T R LK AR
WFFEER X HIV 83 TM B 1 43 B 45 2R 7w, 196 )
HIV B & H, TM e B gL 3% 37, 24 %, $& 78 HIV &

HIV X LR G528 2 G 10 52 m AL 22248000, O
iy CDA™ T ik B 41 B 52 mel ML A& 09 248 A =2 50 98 R
N s QIR B bk EL A0 M B BILAAR T 3k 7 A R 0 1 B AA ke
PUAM R B A s 461 T I 40 i Ty B L i A BE A i b
T8 B AR P AR e A R B A Y SRR
@HIV BYL 5 275 S WU A B /N A T 1R L 4% B g
SR DI 1 AN R 7 N (1WA A
B S 28 2R G2 D) e MBI B0 1 fE 7. R ALl mT
FEHCHIV BEYUR s RE Y EZ 1. DI e B s . &
AR XT 25 B B R HRPT ) W R . T TM AR —
FHL 23 BOW FL A L 7 P2 DIRE AN N 19 HIV B3 h i 4%
DREBIMA . FEARMF X 196 6] HIV B & #1745
Mrik B, B HIV X %% R 5 I, 8 & g T™
XS B A, BRI, CDAT T ik 2 40 g
Pl e R R > . A PR R HIV B &,
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WP R G E RS2 WAL S TM Y & A= K% V1A
R, HRRAEC A S R B, CDAT T ik 4 5K
T —EKFH HIV B EH G TM 1Y R KK
. FEABFFE TMIEY R 51 ) HIV &, CD4" T
W20 B <<100 4~/ A 48 Bil. 5 EL 94, 12% (48/
51),CDA" T kL 4u i e ikl 21 A/ 3 F. [RE, B ik
T4 208 L Ty i A2 460 5 i AR VR 8 1 2 SR L R E R
Tk A RS AE T X TM AR B X LAAT SR
N S B A L I AT T R A2 R AG 3 R
75 B3 1 PR 6 2 280 0 Lt X DA RO 6 TM ), {ELA
S A7 B 5 2 W 2 s AR RKS B R EL 4R LB
I 241 6 7 A Ry AR B AN R AT R B TR H R R
PN AR — PP E .

BN TN WA 3 NI S S N 1| A N8 A
P14 BE I8 /0, AST JHiEr . CDA™ T ik I 40 A 3 << 100
AS/HTHR HIV B TM YL & R, AR IS i
REIFAT IR HIV 8 & TM G )R 2 4F i
IN T B 1. 211,19, 894 £%(95% CI :1. 059~
1.386, 1. 263 ~ 313, 249), J&L [ Al A hy 4F i B K 1y
HIV B #H MU S AL S RETh el 2, H AR
8 AT G S L A R B R S
B I E I & A T L Al 2 R R PL 2 1 I 1 XU
Bif 2z Bt A N R I D B HIV B E kA TM
Y, AR KU 2 TG Il Al D R 7. 612 £
(95% CI :1.319~43.936), A HAMuE /> HIV B
BTG A A D B TM e KBS =5  OR =16. 464,
95% CI :1.539~176. 165), 140 M & 1 B 40 14 . 6
B LI S B AR 2 5 RE N Y — I A B, B
YeFE 00 R GEIEH DI RE  BE TR I MUK f 32 SR g , (1 4l
it a2 AT A BOHL A B 8E 3R 5 A2 400 1 Rk e 1 R AR AL
B, AST FHis HIV 8B TM IR YL S IE#H 56 (B
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=2.085), A AST F+E iy HIV B35 TM B &k A
DA 8 . AST S I AR PEAk 408 05 19 22 48 F5 . AST
ThiE AT AR TM A2 A0 I 5 | A 440 6 28 b A 453 493 91 41
#EAST BEBCA ML AT, $278 AST FHE gl HIV
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YR EM G (B =0.372), CD4 " T 3k B 20 i 3 <<
100 AN/ #THRY HIV B TM Y XS = T ==100 4~/
MR E COR =1.450,95% CI :1.019~2.064),
BI CD4 " T ik B 40 g 3 %0<<100 4>/ T+ TM Jge X
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Pl A f 2 0 N AR R I /0N A 9 2D L Al i D
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B Bl7 36 15 it . % B AU AE A R 4] R 56 UE 4 Hosmer-
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OO 25 S 55 92 B 4 R — SO R AT, 3R W R R LA B
FR DX 43 B RIS M JBE o PR 2R 58 2 s A 20 R 5 ik 2 XL
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ge TM B RS . BT A58 A BE B A B Ui 9 HIV
i B R S BTING < €0 = o N AW G O A TR T
SR WA AEHERHAZ LA, R B
IHR EEL 200 R L I 0 A Sy A R A B — 25 B SR S IE

S0k

(1] e RRER  FwM, % LItk S /R JEFE R
PR i R e AE [T 1. e J e 45 ) 2% 75, 2023, 22(6)
674-679.

(2] e s 2 2 e s 2% 43 22 S0 WS TR BT 58 24 2. 3L
B IF DR SR FE TR TR 1297 & A R (2024 48 BEHT RO
0170, P B 3 9 M5 . 2024, 30(6) 1 563-572.

[3] NARAYANASAMY S.DOUGHERTY J.ROGIERVAN
DOORN H,et al. Pulmonary talaromycosis:a window in-

to the immunopathogenesis of an endemic mycosis[J].

Mycopathologia,2021,186(5) :707-715.

[4] SUN]JJ,SUN W W,TANG Y,et al. Clinical characteris-
tics and risk factors for poor prognosis among HIV pa-
tients with Talaromyces marneffei bloodstream infection
[J]. BMC Infect Dis,2021,21(1):514-516.

(5] ARiEte.Jr 2k 2 R, 55, B/RJEFEWRTE R 18 f &
I PR AR AE A0 G A W 2 A I 43 A L)L v I RO B A
2023,23(2):139-145.

(6] vk e 2 2o YL 2 43 22 S5 5 TR B T 98 2 2 v [ 5
TR ) . v [ LG 29T 18 B (2021 O LT ]
B 3E o PR , 2021,27(11) 1 1182-1201.

[7]  MORRISSEY CO, GILROY NM, MACESIC N, et al.
Consensus guidelines for the use of empiric and diagnos-
tic-driven antifungal treatment strategies in haematologi-
cal malignancy, 2014[J]. Intern Med J,2014,44 (12b):
1298-1314.

(8] Bi%. BEHZmgit o0 #ror g LML db st b B 4831 i i
#1,2000.27-28.

(9] rhe IR S0 ) T AR 35 2 B Al 4 T I DR R 3o 45 1 20 2
(M. 3 R 80 A3 9 R 2 AL . 2006 : 543,

(100 A E A /AR D8 E 2018 B AR & . P E A
MM E 22 B R[] PR AL By 4
#,2022,31(2):161-168.

[11] ULLDEMOLINS M, ROBERTS JA.,RELLO J, et al.
The effects of hypoalbuminaemia on optimizing antibac-
terial dosing in critically ill patients[ ]J]. Clin Pharmaco-
kinet,2011,50(2) :99-110.

(121 Jodh . XK SR, 00 12 W By kR i LML 4 ). Jb st

B2 p AL, 2018:14-15,21-22.

[13] M40, Efi =, 0 7 8. 2 EIE KGR BREREIM] 4
R AL AR TR AR A 2015:31-33.

[14] JAMRIE B EH, B A M. 5. AR B bm TS
IR AE SRR 1 L) ] b R 5 Ak 20k, 2024,
24(6) :723-725.

(15] ¥ 253 3% BLER A, I 45 B0 K B 7R Je S S IR 1 Al 5
SR B 2 Hg g — I [T . [ By 65 2R 3K 2023, 45
(11):1108-1111.

[16] SALMINEN A. Immunosuppressive network promotes
immunosenescence associated with aging and chronic in-

flammatory conditions[J]. ] Mol Med (Berl), 2021, 99
(11):1553-1569.

[17] BB 2 E R, LRI L CDAT T ik & 4 i i+ 250K
5 HIV/AIDS (3% HUR #8167 5 5o 7 T 45 )R 1Y %
FEWFFEL ). I RFISE 50 B 2% 2% 35, 2024, 23(4) : 373-377.

[18] EJIGU S, HAILE D.,SOLOMON Y. Effect of malaria
and HIV/AIDS co-infection on red blood cell indices and

its relation with the CD4 level of patients on HAART in
Bench Sheko Zone, Southwest Ethiopial J ]. PLoS One,
2022,17(3):e0263865.

CF ¥4 280 1)

— 269 —



HaTHE W2 A VLR R B2 2 B 2 4k Vol. 47 No. 2
2025 4F 4 A Journal of Youjiang Medical University for Nationalities Apr. 2025

QS U IR S ST S S Sy SIS S S e e S e e S e e e S S e e e S S S e e S S e S e e e .
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ET CYP2C1) ZERZFEESMBERNXRIES
78 107 BB 3 L I /N AR 2 W i K R A B BT 3R

MH=F',%8% ,H55 , TR
(1. BMIRTER ¥R, 248 %M 239000;
2. ZHMABNTE —ARERC AR, 2% BN 239000)

 E:HH ARETCYPCLY XE L AMMAREEHI X £ 1857 O A F I D /MR 2 4 3% 35 09 I K 5L A 69 4
B, HiE MABNTE - ARERSHE 20204 1 A F 2023 4 6 A Uk s 6@ 0k B F 634 ], % A 7 22 B AL 40 &
EANRAEACn =31 BH(n =317, 4T 4L LT KA NI (percutaneous coronary intervention, PCD) , X
B R JE X PR IT ARG A F R AL SR B A N AR G T L B R 4L AT CYP2C19 HEE A AR, IR AR BE AL AR I 4
RIEFAUEEFNL ARG R ESS, S BEAEHA S )E & A IR REERMAR & 1 5 o MR B 48 %
(PRD,UEPCIAE 1 FEEFROMEEHMACE) X 24 R EH KA F,HEH % H % Logistic B JAH A, 247
5RFARAE 1 MACERAMBEXER. R WARGETIH MARARAGA TR . AEAR % E 7dH MAR,
PRIMME T BEACP<0.05), HRAKXF 21 0l A BAKF 290, HABFHNNERLN., K 407 31
MACE X £ ZHE M BAEMCP <0.05) HAR LA EFHREETUREZRFLHITFEXCP >0.05 ., Logistic % [
FEPESN A AHBRAREYIHMACHRAEFPCIAE 1 FRNAE MACEtW T AR B R, R EHRHET IR RE
£(P<C0.05, #it HTCYP2CLO HE LA AUBEERI KX R B A QK AHF PCL A F i /N 25 4 3% 8,
HFHRERMARETHR . BHEK MACE X £ 5, B2 E R,

KEEWR:CYP2C19 EH Z A M AT B m J A ML 4

FESES:R41.4 XEEARIRAD: A XEHS: 1001-5817(2025)02-0270-05

doi;10. 3969/j. issn. 1001-5817. 2025, 02. 012

Research on the clinical application of guiding the selection of antiplatelet drugs
in patients with coronary heart disease based on the relationship between
CYP2C19 gene polymorphism and clopidogrel resistance

YE Sanning', HE Yan', JIANG Fang', WANG Xinxin’

(1. Chuzhou City Vocational College , Chuzhou 239000, Anhui, China;
2. Department of Cardiology, The First People’s Hospital of
Chuzhou, Anhui Province, Chuzhou 239000, Anhui, China)

Abstract: Objective To study the clinical value of guiding the selection of antiplatelet drugs in patients
with coronary heart disease (CHD) based on the relationship between CYP2C19 gene polymorphism and clopi-
dogrel resistance. Methods A total of 634 CHD patients admitted to the department of cardiology of the
First People’s Hospital of Chuzhou from January 2020 to June 2023 were enrolled and were randomly divided
into a study group ( n =317) and a control group ( n =317) by simple random sampling method. Both groups
underwent percutaneous coronary intervention (PCI). The control group received conventional dual antiplatelet

therapy with aspirin and clopidogrel postoperatively, while the study group underwent CYP2C19 gene polymor-

EE£WMB LA =K ARE AW T H (2023AH052842)
F—1EE =T PR BF 5T W 0 ML RN - E-mail : 13665505809 @163, com
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phism testing and was guided in clopidogrel application or switched to ticagrelor based on the genetic test re-
sults. The maximum platelet aggregation rate (MAR) changes before and after medication and the platelet re-
activity index (PRI) were compared between the two groups. Additionally, the incidence of major adverse car-
diovascular events (MACE) and safety endpoint events within 1 year after PCI was calculated. A multivariate
logistic regression model was used to analyze the factors associated with the occurrence of MACE within 1 year
after operation.  Results The MAR decreased in both groups 7 days after medication compared to before
medication, and the MAR and PRI in the study group were lower than those in the control group 7 days after
medication ( P <C0.05). There were 21 cases of loss to follow-up in the study group and 29 cases in the control
group, and the remaining patients were included in the result analysis. The incidence of MACE during the fol-
low-up period was lower in the study group than in the control group ( P <C0. 05), with no significant differ-
ence in the incidence of safety endpoint events between the two groups ( P >>0. 05). Logistic multivariate re-
gression analysis indicated that the comorbid diabetes was an independent risk factor for MACE within 1 year
after PCI in CHD patients, and gene-guided therapy was a protective factor ( P <{0.05). Conclusion Guid-
ing the selection of antiplatelet drugs for patients with CHD after PCI based on the relationship between
CYP2C19 gene polymorphism and clopidogrel resistance is beneficial for improving the efficacy of antiplatelet
therapy, reducing the incidence of MACE, and demonstrating good safety.
Key words: CYP2C19 gene polymorphism; clopidogrel; coronary heart disease; antiplatelet drugs

2023 IR HT KA 1 L A R S g ity CYP2C19 S Z AR TP /R IR T 25 W BE BRI
7R, F O I P R A KR b 3. 3 A2 Hoh O AR 2 I I B R BT R BT BR . Rt AT A
R E R 1 139 J1, HABRW AR B B A 634 B5EE 0o A IT HEAT 1 AERE YT, B AR N O R
e, TE 5 ) AR 3 BT S I [ IR L R T R i Ak 2 BH PCIARJE HUIML /NG IT T R E £ 2t 2 % K
MV A L 2 B 5w 4R 8 kA AR I7 (percutane- i LARE 40T
ous coronary intervention, PCD) f&IIfi BRI 97 76 .0 i 1Y 1 ARSH=E
ARCTB, HE R & AF5TIE 52 A B T 0 WUk I (14 2 L1 —fweRk 98 AN T 28 — AN REBS Be O B
B8 PCT R JF SR Y Il P Bl B 42 52 ) 28 38 TS 2020 4 1 J & 2023 4F 6 A BUA RO B E WA
[ DA B TN ST 7/ R I N U N s b - O 28 6k 3l bk i 52 46 A B B 2 W b e O ©
FMEAR T2 I R b i PCL RS HL ML /N 7 % . H 2 & PCLIRYFHRAE s O WM A £ =12 1 @A
1106~ 44 Yo 1) 8 25 X S8 b A% 75 1 S 1 5 T8 B g o B & RPN AIF AR S 5050, HEBRbrifE: O A
Az SAMEAS TR ARPT . H SIS B AR BT S 0 1 A MRS R AR S, 8 I T B VBE LD RE 54 s @O &
DR BT B A WE T o, SIS L A IO I REAS 42, 22 & I 43 2L (left ventricular e-
i PASO RIS J7 m % Ak S B i /s b 3R 2 AR H jection fraction, LVEF)<<30%; @& JF WPk Mg s @
FR 36 T P2 0 T A R CYPASO il 2 r o8 24 W AR ) Xof AT W) DC bR | e A T B B R ., IR ARG AR
CYP2C19 HePH 2275 1 B 45 52w 4 kA% 35 4R, O & PREY A 634 ], >R 7 B BE AL A AL 15 43 S BF 20 C
B2 52 W BU I /MRIR I T BORY . B RS BRI R — R =31 MXIRA (n =317, PHBHEREL LVEF .
ARG B AT B2 VE FH T P2Y 12 A2 (R 9 9 il i /N A TR R FmMIKFER LR, ZR LR EX (P >
REMZGY LK BOR B 2 W BIFFEUE S T A% B 9% 0.05), W5 1., AMFREAREZRHZE R SIS
£ PCL AR5 $t i/ B 36 o7 v 19 8 2 (6, (2 3k T St (8 BRHT 4L 2020-01-13)

F1 AABRE-RIERZTHLLE

51 I A% Kok
i n HER/ 5 R LVEF/%
5 E/y BSRAE ZIORE
Wrotd 317 187(58.99) 130(41.0D) 62.15+8. 83 52.62+09. 81 144(45.43)  173(54.57)
X R4 317 195(61.51) 122(38.49) 62.26+8.71 52.77+9.59 139(43.85) 178(56.15)
t/y’ 0.422 0.158 0.195 0.160
P 0.516 0. 875 0.846 0. 690

E AR HEHBEAL QOIRT I EAHBEUNGCEDE T,
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EERANEY PRV SR
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L2 WIFTHE WABREYHFE 4= A 55
PCLIGIT - RIGH 4 TR A LA DR, & H 1 R B
300 mg, 1 MAEWEERH 1 IR EIK 100 mg, K
MRAH . XFRELH BB 4T A A T OB H 1R BIR
75 mg, FREE 1 AR, AP B ELT CYP2C19 BRI £ 35
PERZ I, (145 4 1 DNA $2 80, H /3L PCR § 4% | 5t
PSR 2% 22 W 68 55 20 B, OF AR 4 ke I 25 R AT
CYP2C19 W A 43 By, H b, CYP2C19 * 1/ 1,
CYP2C19 * 1/ % 2,CYP2C19 * 1/ » 3 & K B H| 2 Jy Pl
A AL, HU il /N BRIA T 7 58 5 R BZE AR W], CYP2C19
%2/ %2 .CYP2C19 * 2/ % 3.CYP2C19 * 3/ » 3 J:PH #l
7 Ry 1 AR Y K SR AK BT A5 Ry S g I
M. B H 2 K EIR 90 mg. FFEE 1 4F,

1.3 WMEFE R

13,1 /B R AR R R F5 8L o0 T R 2 R &
B2y 7 d Je R R 3 A K I /A 3R 46 % (maximun ag-
gregation rate, MAR) 28 {1k , I 11 55 1l /N A Js2 1z 48 %X
(platelet reactivity index,PRI), R4 f & I &k 1. 2
mL, & T 3. 226 Mk R 4l P Bk B 45 N, LL 1200 1/
min .0 5 min, B B2 0% RIS /R I3 (plate-
let-rich plasma, PRP) ; ¥ Fl & F5 4L 3 000 r/min B
AL 6 min, B2 I35 BRI AT I /MR Il 3K (platelet-poor
plasma,PPP), ¥ 250 uL. PRP F1500 uL. PPP 435
T2 AR, m PRP NS FE 5, 5 pL
0. 05 mmol/L B Z RN A PRP ., {f B 1 — #f IR 5
LU E IR 10 pmol/L, f# H i/ M 5 F ALK I 5
min i K MAR, 4, 28 PLT VASP/P2Y12 ik
& UL 450 5E PRI, PRI 5% I 2 W 5 4% 1L/ 4 34
J7 P A

1.3.2 PBfVi RAEIEREVT 12 Ui % 7 A
TR 12 A A WBEY s ARG 1A FZEAR D
Ifil & = 1F (major adverse cardiovascular events,

MACE) % &4 S FH 4 & . MACE {450 IR 74 38

T P& G IR BE | B 48 P R I 32 B L S AR Y I
2 e R L T R g e R Tl 1]
AR IE 22 (BARC) 52 L, =2 9 /i, =3
G SRR M

1.3.3 #mEZE #HEEHF PCIARE 1ENERKL
4 MACE K H AN & A A R & A4, ) L P 4l
BFIIRGEOR A B R ERIT ¥ 2Z R E RN
AZHE Logistic M IABIAL, /41 5B E ARG 1 4F
MACE kAWM CHE .

L4 Siitsg)5ik @i SPSS 22. 0 Giit 3¢ 84 7 bt
AT 5T R B | T ECRERE DL (B A ) B (n/ Y0
FORGIERM ¢ KRR A IES S L DL (o
£ )RR KB ¢ K 5 5 5 0 R R 43 >R A Logis-
tic ZH EMIAFE, P <<0.05 NESAGIH¥E XL,
2 HR

2.1 MARZ{LA PRI Mg 2405 7 d Bf MAR ¥
BNLHT N R R A 255 7 d i MAR PRI %8¢
XFHRAHE AL P <<0.05), W% 2.

k2 WWHEZHE MAR T PRI LK

MAR/ %
21 5 n - PRI
FHZj FHZiJg 7d
W5t 4 317  53.51411.06 35.3646.72* 45.8849.02
popiickiil 317 53.64410.88 41.0847.95° 54.85410.76
/5 0. 149 9.783 11. 375
P 0. 881 <0. 001 <0. 001

A EANHEARBEUNGCEDRT; EHAHN LK 0. P<
0.05,

2.2 BEUTEEE BFFALK U 21 B R AR T 29
B, Ay B S A 2 B o . B 5 41 BE U )
MACE &2 RE X A AL P <0, 05) , A % 4 4
MEEAERILEER LGB X CP >0.05),
Wk 3. % 4,

®3 WMABREMIHTHE MACE REELK

20 51 n L IRESET O LB SR 40 1. A8 PR K IS SCHEN I TE B HAthy &t
G| 296 1€0. 34) 7(2.36) 5(1.69) 1€0. 34) 5(1.69) 19(6. 42)
R 2H 288 2(0.69) 16(5.56) 7(2.43) 5(1.74) 6(2.08) 36(12.50)
x 6. 328
P 0.012

HRATHEREEAL COIET,

2.3 KIS k‘E MACE 45 &k k4 MACE
B R BB R IRIT RIS L 2 R AR R X
(P <<0.05), W5,

2.4 ZHEMNT KRR S0 b 4 A LA AR 5

— 272 —

P ESNHERMAZHRE 2N %K 6 WAH, Lo-
gistic ZNZ BH M7 - & FF B IR 2 52 0 e 0 8
# PCIARJG 1 4EN &4 MACE (27 fa 5 IR 3L B[R
8 FIBIT A RIPPER R (P <<0.05) ., WK 7,
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x4 FHBEHITHEZ2LAEGHRERER 1761 TR, 6 T I e AR 3 T T L A
2L n N KA i it 300 mg/d g7l 75 me/d 4R A £ 254X nT
W54 296 29(9. 80) 8(2.70) 37(12.50) BE RS PR . AR B V8 R — PP S A0 g i B AT A
)X;Hﬁéﬂ 288 25(8. 68) 6(2.08) 31(()12.?;@ T PoY12 1 i 2 BB /R 254 . FC B /bR 1
P 0.513 R i BEAT R RS T R AR AR T A

ERATHFERBER L QDOIRT,

x5 HHE5k%E%E MACE EEIERER LS

— . ﬁi%ﬂ EY L] g ,
(n=55) (n=529)

i) % 584 62.23+7.64 62.08+8.81 0.122  0.903

4% LVEF/ % 584 52.1449.59 52.8149.62 0.492  0.623

el 0.316  0.574

5 351 35(63.64) 316(59.74)

s 233 20(36.36) 213(40.26)

B R 0.396  0.529

LS3 257 22(40.00)  235(44.42)

% A 327 33(60.00)  294(55.58)

aIFRE

5 1 R 352 31(56.36) 321(60.68) 0.388  0.533

B R 159 23(41.82) 136(25.71)  6.525 0,011

RYT R 6.328  0.012

WG IT 288 36(65.45)  252(47.64)

Bk 296 19(34.55) 277(52.36)

ERANHELAREBUGEDRR.THERBER
CZDNE S

x6 SEFEASTRER

A, AR A it {5

Y K725 B PCI ARG 14EMKE MACE k=0, k%=1

X1 SRS A IR IR KEIF=0.8=1

X2 H S i S F R FRTT T=0.4=1
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Prognostic value of the low-density lipoprotein to

transferrin ratio in patients with lung cancer

ZHANG Quan, LIU Liwen, MO Yuanxin, LU Yujin, QIU Moqin,
QIU Hongtu, SU Cuiyun, ZHAO Wenhua

(Department of Respiratory Oncology » Affiliated Tumor Hospital of
Guangxi Medical University , Nanning 530021, Guangxi, China)

Abstract: Objective To investigate the prognostic value of low-density lipoprotein to transferrin ratio
(LTR) in patients with advanced non-small cell lung cancer (NSCLC) undergoing immunotherapy. Methods
A retrospective analysis was conducted on the hospitalization information of 168 patients with driver gene-
negative NSCLC admitted to the Affiliated Tumor Hospital of Guangxi Medical University from March 10,
2019, to December 31, 2022. The optimal cutoff value for LTR was determined using the receiver operating
characteristic (ROC) curve, and patients were grouped accordingly. Univariate and multivariate Cox regression
analyses were performed to assess factors influencing prognosis. The Kaplan-Meier method and stratified anal-
ysis were used to evaluate prognostic differences between the two groups.  Results The high LTR group (=
1.43 mmol/L) exhibited a higher risk of mortality (univariate HR =1.88, 95% CI :1. 04 to 3.40, P =0.036;
multivariate HR =3. 60, 95% CI :1.02 to 12. 67, P =0. 046). Kaplan-Meier analysis indicated shorter survival
in the high LTR group ( P =0. 033). Stratified analysis revealed significant prognostic value of LTR in patients

E£WAB . VWE)Y DASEEARI L S5H#) B HIH (S2023092)
F—1EE ke A BB, WESE ) - I R G298 » E-mail : quanzhang549 @ gmail. com
BIRAESE B OSCHE T, AT E R, F 58 5 - I R S8 MR, E-mail : 3194753378 @qq. com
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under 65 years old and those without liver metastasis.

Conclusion

LTR can serve as a potential prognostic

biomarker for patients with advanced NSCLC receiving first-line immunotherapy combined with chemotherapy,

particularly in younger patients and those without liver metastasis.
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Expression and clinical significance of long non-coding RNA HOXA11-AS in villous

tissues of early pregnancy with missed abortion

LIAN Mengnan', LI Hao', CHEN Min*, XU Yuyao®, BIN Shifeng',
LIANG Yan', NONG Yanmei', CHEN Qiuxia' s GONG Lisen'

(1 Department of Gynecology, Nanning Eighth People’s Hospital , Nanning 530003,
Guangxi, Chinas; 2. Department of Clinical Laboratory, Nanning Eighth
People’s Hospital , Nanning 530003, Guangxi, China)

Abstract: Objective To investigate the expression level and clinical significance of long non-coding RNA
(IncRNA) HOXA11-AS in villous tissues of missed abortion. Methods A total of 118 women with missed
abortion who visited a certain hospital from September 2022 to August 2023 were selected as the study group,
and 125 women with normal pregnancy who underwent induced abortion for pregnancy termination were select-
ed as the control group. The expression levels of HOXA11-AS in villous tissues were detected and compared
between the two groups. The correlation between HOXA11-AS expression and maternal demographic and clin-
ical characteristics, serum VEGF levels, and the occurrence of missed abortion was analyzed. Additionally, the

predictive efficacy of HOXA11-AS expression in the occurrence of missed abortion was explored.  Results

EE TR 7V A X DA MR R o [ 52 RPN (Z-A20221239)
E—EE AR B AL BRI A5 E AR B 912 9T s R AL BT 5T E-mail : 18777180916 (@163. com
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The expression level of HOXA11-AS in the study group was lower than that in the control group ( P <<

0.001). Pregnant women with a history of abortion had lower HOXA11-AS expression levels than those with-

out ( P =0. 019). The expression level of HOXA11-AS was positively correlated with the level of serum
VEGF in pregnant women ( , =0. 290, P <{0. 001). In the multivariate analysis model, lower HOXA11-AS

expression levels were associated with a higher risk of missed abortion in pregnant women ( P <{0. 05). The

area under the curve for HOXA11-AS expression level in predicting the occurrence of missed abortion was

0.702(95% CI : 0. 640~0. 759).

Conclusion HOXA11-AS is underexpressed in missed abortion and is asso-

ciated with serum VEGF, making it a potential biomarker for predicting the occurrence of missed abortion and

providing a basis for clinical early assessment and targeted interventions.

Key words:
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2= 166 0.004€0.002~0.016)
AT
W LR 109 0.004(0. 002~0.015) 0.672 0.715
R RE 28 0.005(0.001~0.018)
AR KU 106 0.006(0.002~0.015)
T
i 58 0.008(0. 003~0.019) 2. 353 0.019
2 185 0.004(0.002~0. 016)

FEoRAITEARBEAE LU M(P oy~ P )% TR,

2.3 HOXA11-AS F£ix 527 1ME VEGFE KK
XM HOXA11-AS £k 5 Bk Z2 1M % VEGF &

HOXA11-AS £ 513 VEGF KFEZIEME(r, =
0.268, P =0.003), IL% 3.

EAH K Cry = 0. 290, P <0, 001), BF54AH
R3 HEAHALH HOXALL-AS WREEMF VEGF KEREXHE
AR (n =243) SFHRZH (o =125) WRACn =118)
AR i
r P r P s P
HOXA11-AS Byt £k & 0. 290 <0. 001 0.103 0.255 0.268 0.003
FVEGF:. & W E £ KB F;5r S 5HM %R 3,

2.4 Logistic A5 Hr HOXA11-AS Kk 5% 8 i
FERAMENE LY=0" R EAREEET.CY=1"
Ry R AERE B K LR B A B AR DG Ay A P <
0.05 B~ s ¥ VEGF il HOXA11-AS ik 94

tic [AIABE A AT 43 B . 4 B 45 2R B, 02 A I
§1 . VEGF fl HOXA11-AS Fik /K278 B i = & 4k
MSTFEZE (P <<0.05) ., HPp, HOXA11-AS £ik
K- AT D0 FE B O & AR LB R C OR = 0. 376,

AMIHE = IC Logistic mIFRER, ek P2 VIF 1< 95% CI .0.218~0.647, P <C0.001), W3 4,
10,4878 A AR & Z AN AEAE ™ AL 2R M TT 90 A Logis-
£ 4 T Logistic BAEB S 4 HOXA11-AS 5REBHRSRkEWHHEXM
A b B SE Waldy? OR 95% CI P
P
i - - — 1.000 — —
= 1.186 0.376 9.959 3. 274 1.567~6.838 0.002
1fil 7% VEGF /K F —0.002 0.001 24.069 0.998 0.997~0.999 <0. 001
HOXAL11-AS %3k —0.979 0.278 12. 442 0.376 0.218~0. 647 <<0.001

7 : HOXA11-AS X -F % Logy, ¥ 3%,

2- 5 ﬁ%éﬂr/\qj HOXAll AS %‘:_{I_Tﬁﬂj“ Eﬁﬁ {JILFZ%
AR TR RE ROC #4643 B 7R, 95 B 4 4L

HOXA11-AS XX HMEER = LE (P <
0.001), FIM AT 28 T AL (AUC) 2 0. 702(95% CI
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g
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B AUC=0.702
20 - P <0.001
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100-Specificity
K2 ROC # & 241 IncRNA HOXA11-AS
F 3k TN AE G 5 7k £ 8 AUC

3 iFig
A FE T R B, L AT YR FE BRI L i B A S
H1 IneRNA HOXA11-AS k% i& I 51 VEGE /K
B IEASE HOXATL-AS 335 7K % ) & A= 5 1
UL ORAE B8 Ui 7= 1 KU K s HOXAT1-AS 33K BE 8 il
D2 49 L G RS B8 U 1 A H T AL Re 4T
WEFEMF 9T 55 T IncRNA 7EFE B4 i 7= v S £k 1Y
IESEA R, LUO M A& BiF 5% & B, 8 B i ™ 10 2 4%
FEHL H IncRNA MALAT1,.HOTAIR #l MEG3 1)
RBKPREFEROLREAN b m. ZHAO H
LB R HOXAL1-AS E IR HE A F 8 N e
B P 28 T B B 1Y IneRNA, IE 5 78 N IR
WAL A 56, AW, HOXA11-AS 78 B W i R 78
B AL B HE P RIK T, HOXAL1-AS £k
PR ) 28 4 e A RO G IR G R U 7 A XU R s,
BEAE OF o0 45 SR 26 0L, B 5 2 TF 2048 % i i ) )y
(GSE139087) 45 H:f HOXA11-AS ik K76 H 1
FIRFER - 0 R EHL P RAM T IEF ERA L
— 3, HES A G E L, B ALRE 2 B s kB,
HOXA11-AS fe s 1ol 530 4 iR 78 B8 a7~ 19 & 4=, B
I AUC=0. 7, TN AL e 847, B HOXA11-AS
14 & 35 AT ke B30 10 0 RE BR AL 0 kA il R R
SR AT R FE B T R A B KU AL dE R I R 12
ST T AE B FF R BN T 7 AN R 4T R 45 Jmy A % 2 e
2 M 42 BT B AR A
B — o BLE 5 R R S B RE B T AR e
HS L IR R R IR G R w2
I T8 125 1L 45 78 3% L 1 45 90 8 R IR JIG 1f 45 1k % T R
WUE R ) L) 2 G E Y Tk A 2k R P 5 i A TR
A K A Tl 240 1 PR - 2R 5K S 0 AT S B0 A A

T B AR B =Y, YIM G W 20 BEgE &k B,
HOXA11-AS 7e 5P 598 85 vh i K38, W] g id o 7E H
HT W 5 VEGF 7K P, AT S BH 5P 554 953 40 o 4= 28 =
FORN Ry s KA . 4 kot R v i A8 79 A 5 3R
ZAMEMIR A X, VEGFE #0A b2 o ok iy 1 4 2E
B B X 4 R G A A A AR AR ) 45 A A 5L
BEMEEENHEM. JING G Z %2 Hi5E k. 188
W A2 s VEGF T, vl 4% MEK/ERK {55
T [ 52 TR 30 % D2 400 %) B L SR R I A A i A 4
ORI 9 6 i A A T S BORE B R R R
IR A, VEGE 7E8 B i =4l & gk B 4141
FREBIEFE R ZHAM R ESEmERENER S
Ok E i B A L BE A HE S BORE WO T & R
VEGF 3Rk F R ] S BRI & 7 o R v B G 5 1w A 1i
PR BN T R A TR 0 PR 3 R, DA | AR R R
TR SR N L L I i B T Rae B E i =
HEh HOXAL11-AS R iE 51 VEGF /K2 1E
G, HOXAL1-AS 3R 35 N B W ) g S 3402 1 i i
VEGF 7K1 F [, 301 1% 5722 40 i 1 12 28 68 07 . 6
AT AR A AR R AT S BORE B T R A
B3¢ TR W W 7™ b HOXAL1-AS £ ik 8 £ 1 75
VEGF T FERHLEI O 55 38 2> A 0l , 0 75 22 )5 8L A
WFR B

25 F TR, IncRNA HOXA11-AS 75 K. 4F ik #&
B AR ER L I 7 L g VEGE A 2%, /I E
Sk L AT UR G BR U 7 A O s AR AR AR R R
I PR 30 U0 FE B v RS T S x4 SR BT
Tt Wl /D AN R A R AR AU B A R 2 B ARl L ok
IncRNA 2 5 BT YR FE 88 U 7™ & A= 0 LT 92 4 it
A S A

5% 30K
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. FLRKEFHEHAREFKR, W HBE 533000;
2. JHEBEWTARER .FILRKEFHMEREER T EA.H B 533000)

W E:BMH T % % & (pulpal blood flow, PBF) xf ¥ £ ¥ 7 # % (reversible pulpitis, RP) 5 #ER * 7 & ¥ F
# X (symptomatic irreversible pulpitis, SIRP) W5 Wi ék 7 . ik HWM T H XG0 189 Al , L XA H —fE B Rl RE
#F LR, 0% RP 41 & SIRP 41 ,RP 41 83 ] ,SIRP 41 106 ], % A %t % % % i i (X (laser Doppler flowmetry, LDF) il
RATEXBTWPBF. it EH2E. UTHOA2EE T E EH EH KEE. SKRE.OF FTHEAEEN
EHEE. D WENE L EH]AT Logistic B2, £R ORPFH PBF £ 5 SIRP 4 PBF 2R ZREA 4L
HEEXCP<<0.00D), QF MK ZESLHMAERNEZREARITFEXCP <T0.05) m AN 8B % E %K
EoCR FHEAFHNEHREZ G THARZEEOHERFENZRMEA R FEL(P <0.05), &i *
MR ES TR KL WA %, F 4 ik £ 4 8 T RP A SIRP ty 15 K ¥ #F .

KBE . THLAE RS L H RO T EE TR R AT A% TR

FES %S :R781.31 Xk ARIRED : A MXEHS: 1001-5817(2025)02-0286-05

doi;10. 3969/j. issn. 1001-5817. 2025. 02, 015

Study on the pulpal blood flow status and influencing

factors of reversible and irreversible pulpitis

XIE Songgui', QIN Yanning®, HUANG Xiaofeng', GUAN Junhao', LI Shufang'

(1. Graduate School sYoujiang Medical University for Nationalities, Baise 533000, Guangxi, China;
2. Department of Stomatology . Baise People’s Hospital in Guangxi, Southwest Hospital
Affiliated to Youjiang Medical University for Nationalities, Baise 533000, Guangxi, China)

Abstract: Objective To explore the diagnostic ability of pulpal blood flow (PBF) for reversible pulpitis
(RP) and symptomatic irreversible pulpitis (SIRP). Methods A total of 189 pulpitis cases were selected,
and general information and clinical examination results were recorded for the patients. The patients were di-
vided into an RP group ( # =83) and an SIRP group ( n =106). Laser Doppler flowmetry (LDF) was used to
measure the PBF of the affected and control teeth, and the difference value was calculated. Logistic regression
analysis was performed with the PBF difference as the independent variable, and gender. age, systolic blood
pressure, diastolic blood pressure, heart rate, and tooth position type as control variables, while diagnosis was
the dependent variable. Results (D There was a statistically significant difference in the mean difference val-

ue of PBF between the RP group and the SIRP group ( P <{0.001). @ There was a statistically significant

difference between the difference value of PBF and the diagnostic result ( P <Z0. 05). After adding gender, age,
systolic blood pressure, diastolic blood pressure, heart rate, and tooth position type as control variables, there

was still a statistically significant difference between the difference value of PBF and the diagnostic result ( P <<

BB . WA ST TR B (YCSW2024528) 52024 4F H I8 X 4% FC 2 A A0 3 U 431 K11 (202410599032)
F— 1 A R SR AR A L AT O ) R 2 BB 2 . E-mail : 1031303126 @qq. com
BIRAESE BLROS  HB2, AT E R, W w58 A8 500 L B 55 05 1) 8 AR F B8 96 % E-mail: 303121175@qq. com
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0.05).
tributes to the clinical diagnosis of RP and SIRP.
Key words:
pulpitis

5B 28 A K UL A R ) R O B IR S
XTI RIGYY Mk B LA EE R ., HArlk R Xt
I BRS040 Dy B 3 0 3R 3
5 E 7 6 2 P 2 (American Association of Endo-
dontists, AAE) il 5 112 W s . 38 3 % [0 B8 2 55 %
FE X 2 R/ s AR ) 3K 1% B0 B g S O 45 5 2 A A B
JIR o SFE S I AT A OF 5 A8 (RP) 5 A SRR AT &2 4 o
BER (SIRP)™ . SR 3% 28 7 L A AR R R B A T
SR B S, PR M AE B WA T TR TE S A2

AR AN/ 25 2 R O 2235 88 1 3 A (LDF)
D 2 2 8 000 DL VP A A i i IR S S L R A% 556 Y JR%
BRI, B R L S b i e R RS R L AR R A i
W0 FH LDF I 2 1E 5 B BT 805 —H B8 2 L 4R
HIT S 28 A2 SRS TR A 86 1l 3 o, & BAS [m) 1 2F 37 3
FHE I (PBE) A7 76 22 5200 O I RS2 41 1 % 5 7%
HYEHEA — R L, SR, PBF J& 16 32 3 F i &
PNER VNN N NP el 55 A1 1 (1 P o 112 ST
RAFRZ ML 72— L. AR b
AR 2 S, DUBE 55 00 B B 100 22 (8 A B 5E 48 s » 20
ARSI AE RS O AT TR R O S RLTE e
58 BT PBF 5 RP fil SIRP G RIZ KB KR .

1 WNE5H%

1.1 WEFEXT4 7E 2021 4F 12 A & 2022 45 12 A M
() 5 DA A VT B B 2 B B B B R 118 ho i e ! T
189 i 5F B % # & . #HE AAE 2 Wibr > A RP
24 83 Bl A SIRP 24 106 il , RP (835 B4 # (29. 01
+12.65) %, &Pk 54 ], Bk 29 1, 51 A 23 1, mi s
o 21 {4, BE A 39 fi], SIRP 3% ¥4 (29, 13 £
14.90) %, Lotk 67 . B 39 B w5 22 ), i B
23 Bl BE R 61 B, ASHIESY 247 VT RO 5 2% B B R I
B A 22 D1 Sk (/R B 25 B 3 A 5. 2023030201) L BT
HEEYAIERE.

1.1.1 AAE &Witrf™™  RP. @ B F 58k F A R
2SR QA H R s O X 4 8 H A A 38 B
R IR  JCIE 97 9 B HE 22 9 B ) <Z30 s; DIRRIX X
TR H . SIRP. @ A IR 35 78 4 i B )2 55 9 1A 5
OF B &I M AW s QI Ve FIURIIR A 1T S , 4
SRR =30 s; @M AT RE H L ; ORAR X X e 5
o

1.1.2 A KHEBRARHE A bRHE . ORR F BR R
RKEEAHITW AR 55 QTSI ik 4

Conclusion PBF is related to the clinical diagnosis of pulpitis, and the difference value of PBF con-

pulpal blood flow; laser Doppler flowmetry; reversible pulpitis; symptomatic irreversible

B QB AR A 56 i LDF A 5 AR M P 47
@ F X0 [R) 28 2 2F 1 58 H L AR A AR5, JE A R 4%,
BEAE ARG AT AT I8 7 . HEBR AR o . O I AE #E 4T IE W iR
TR QO BF B B A5 s R Q3 A Ik
FH 0 M58 R G2 259 s @ XF A A4 kL i i OFF B RER
SEAEA RO 48 1 2 A 3

1.2 Hik

L2.1 —MesoRhcsE  BENDANERE L 2R
I PR — R L

12,2 XTHCFREERE  DUR I 09X 24 2 S Xt i
F o BRFREEE TATATAIE , JCF A 4%, BRAE A 5
SURER CIRPIgN

1.2.3 Wi 0% D RT 30 min 25 40 257 4%
wmME, #8055 min, TR0 T AT 0 Hs Bz a0 R
Wi, A 0 3 SR 5 R F D R EE., BEIRE S
min J&5 PRI 1R, SR 0 2 R 25 A A
1.2.4 & PBF{H HBEF L 10 min, &4 X KX
WA DXCREAR RS IR, AR AR I et . TR et |, T
Bl A1 TS 0 R R 1/3 X AT L LAEE LDF 453k
o 1] b 42 e 7 b 1T, B DR IR S R 5 O I R i, B
Jo o TE B H R OR ST 40 0 e R T R
X IR 1) PBE,

1.3 Guits ik AR5 R SPSS 25. 0 8 Xt 4%
PTG 53 BT . R FH R I8 -JUR S A 36 32F 47 7 21
PBF 22 {8 1Y 1E A PERG 50, R FH PSS FEAS ¢ 46 3 45 3t
ST PBE 2218, BB AR I 0 4s L AT 5k
JE 0 28 DL R A 2 AU Ry 45 R 3R o Il 22 (i
F AR & 2 W s AR R AR 5 32 ] Logistic [B1H 43 #7
D5k BT IR 5T, A I 2 ) ROC #2858 3 Al 1L 97 22 (4
LW tEfE. P <<0.05 MZERAGI¥E X,

2 &R

2.1 W4l PBF 2{f L% RP 5 SIRP i PBF 214
HAMERCWZ PSS AEA ¢ K30 ik 1 s, RP
B PBF 2145 SIRP F-#) PBF £ b, 2R EBA
Giitapam L P <<0.001),

%1 RP 5 SIRP #J PBF £ &tk %

i B n V-1 PBF 218 t p
RP 83 3.77+1.86 —10.499  <C0.001
SIRP 106 6.85+2.11

E RN ERBEEUGEDET,
— 287 —
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2.2 BRI 2E(H S 86 R 2 Wi gk B 1% Logistic [7] % 51 RP Al SIRP. X 5116 R & 5 K 6 22 A= 22 0 432

[/ TR VR & | IS <N D SN 3 S SN I SN R (VA i,

RUAE Ry ¥ A8 1, 00 22 (E AR B AR 5L 12 45 AR

R A #1743 )2 Logistic BIE M7, 88 R I $ 1L 22 k2 TEBER

{ELXF 28 i 92 12 W 5 S 1 52 ), AR TR 1 00, LR 2, 5 A 13
FHEMMEE S WS RN ERBEARITEELCP 51 =1, =2
<<0. 05) s A L AF 0% S 4 He LT 9K He L0 3 4 iy T {1 i A
KAMWE RS 2 05 A B8 I 25 (5 512 Wi 25 L W e i ESCEPN
Hi%EFOEA G EEX (P <0.05), Wk 3,  THKE PRI A
ROC 4 B7 4 W BUSL I A 2 B B (AUC=0. 860, 0 e
95% CI :0.808~0.912) . S AEA WA 5. 5. X%F R (1) 8L L5 2% i B A
BE R 72.6% 455 HR 83. 1%, WE 4. - 1, UiH W 4% RP=1,SIRP=2

PSR TN 12 W 45 Jr 9l A A5 R R LA 2F A L 22

F3 FHWMREESISWLERZ 8 Logistic FIIAH

i H B SE Waldy? P OR 95% CI
1 M ZEE 0.781 0.114 46.537 <<0.001 2.183 1.744~2.731
B2 2Rl 0.78 0.114 46.5 <0. 001 2.182 1.744~2.73
51 0.102 0.393 0. 067 0. 796 1.107 0.512~2.393
B3 M 2EE 0.787 0.116 45,984 <<0.001 2.197 1.75~2.757
51 0. 109 0. 394 0.077 0.781 1.116 0.515~2. 415
A 0. 008 0.015 0.294 0.588 1. 008 0.98~1.037
AL A A 0.786 0.117 44.766 <<0. 001 2.194 1.743~2.761
51 0. 104 0.401 0.067 0. 795 1.11 0.505~2. 436
AE 0. 008 0.015 0. 264 0. 607 1. 008 0.979~1.038
W4 0. 002 0.026 0. 005 0. 942 1. 002 0.952~1.055
B 5 M 2EE 0.837 0.125 44,785 <<0.001 2.311 1.808~2.953
4 5] —0.064 0.429 0.022 0. 882 0.938 0.405~2.176
AR —0.002 0.016 0.016 0. 901 0.998 0.967~1.03
Wi 4 0.084 0.037 5.316 0.021 1.088 1.013~1.169
&k IE —0.164 0.046 12. 814 <0. 001 0. 848 0.775~0.928
BRI 6 M 2E(H 0. 834 0.126 43. 869 <<0. 001 2.303 1.799~2.948
1 5] 0 0.434 0 0.999 1 0.427~2. 343
AE —0.002 0.016 0.015 0.902 0.998 0.967~1.03
W46 He 0.072 0.037 3. 696 0. 055 1. 075 0.999~1.156
&Rk —0.167 0.047 12.9 <0.001 0. 846 0.772~0.927
IR 0.075 0.043 2. 949 0. 086 1.077 0.99~1.173
B 7 I 2E e 0.987 0.149 44,094 <0. 001 2. 682 2.005~3. 589
P51 —0. 045 0. 451 0.01 0.921 0.956 0.395~2.312
AR 0. 006 0.016 0.123 0.726 1. 006 0.974~1.038
Wi 0.068 0.039 3.099 0.078 1.071 0.992~1.155
&k —0.152 0.048 10.051 0.002 0. 859 0.782~0. 944
g 0.078 0. 045 2.98 0. 084 1.081 0.99~1.18
R E S 0.971 0.289 11. 263 0.001 2. 64 1.498~4. 655
x4 NREEFNLCHERHNNTER
7 AUC SE P 95% CI RPE RS EA R R
ML 37 2 18 0. 860 0.026 <0.001 0.808~0.912 0.726 0.831 0.557
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W1 F R 2= BN E A R R W R ROC &

3 itig

o o ff b 5 551 2 5 12 W R I A VR T R Y ge
PR B T X6 A IR 25 A o A 0 BT . H R I R L
HFH AR 0 T 2 B DR A5 4 3k R 2 e U R I e
TG 70, 25 58 32 AR T R BT LR S
BRI B 1 2 SR w3 B T 1 g 25 SRV . LDF R B E
BBz N F TG IR A 27 3 0 22 38 40y A U ot 37
gy 3 2 n] UAE R0 A b s A a . D R R AR T
7, LDF 0326 0 2 6 16 o B R B i ARy 5 P o
S T LDF K 8 8 R PBEF %I R B2 AR 7
R PRI W A — R 14 5 B L

AR AR AT B A7 R GRS — H B T RS O
AR T PBE G K2 % EH 05T . & 8L PBF Z 3| &
B PR U SRR S e AR B R R AR
AR ST % BE W A TE L vk PBE (B W T B 4k L [ i o
b2 G e T R e 3 R % NI o AR T B R SR RPI B
) PBF [B W AF7E Ge it 25 5% . U 4 PBF {A = Tl 1)
& o AR 5B AKX — G5 R g 32 B 5 DR N A U AR
S HIEAR G A G, Bl A I 0 3 MR A A AR
(R A TE M ) A 3 25 Y PBF AT RE B 5 AR
EREWBH A A, B &N N LDF
il 7~13 % JLE b s Y] o S #E i i . Wik T PBF
1B B & A7 W4 19 38 mmi 9/ . 53— J7 Tl PBE AT g5 &R
ML ORAHIE . A HIE A P A2 B O B 1Y) s
Wi, PBE A9 748 £k Fl g 35 i L O 35 % A0 G, JF 38
LDF KA 3E FF v i e A8 & B 2 3% 10 R i v &R
G E S . WIEANT LR D FRE T, B
) PBFERTRE 2 Z i, Kk, b 7w Ak 25,
AT I 48 B S HA R X BE P B 2 B O 9 A 25 M if
FEF I . S LI 2 (E DA A R O X IR A
L, W] RE L I R 2 75 (E 0 R AT R (] R i
JE DR AR PR g A TR 28 R TR &

AHFFE &I RP F- 14 PBF 21l 5 SIRP -1 PBF
FEAE , P 22 57 BT Be vk 2% 3 S, T DA I 2 4 O 3 2%
{5 % 52 Wr RP 5 SIRP Ifi K12 W B A — 5 1Y I IR
B, RP 7 50 0 L 7 B8 20 2O IR 45 /0 o H 2 i i
B 75 Ui i1 SN (= 5 1= 1 L o A 2
EH K R A A — s A IRIEE Rk 1. SIRP
PNEARRZY oW B U R I N 0 o2 B
LLE AR, 1132 BE 7 FEAR 1 &= 1 B, 5 X B
OF B IO 2SR K.

M Logistic [811H 43 #7 45 2 0T 401, 2F 8 1 0 25 (6 5
BWIEE B 22 5 B A Go k2 S0 AR AR R I
A FE BT IR R D SRR S P AR B 2
M ZEE S Wias LW E 2R RA S %2 L,
X # B PBF #9748 16 5 75 86 4% i K12 Wi 47 7 25 V) SR B
H ROC £ s R Bow , 156 I 20088 20 1 12 Wi 445 )y 11 1
RRELE R UL B 0 22 (EAE X 3 RP F1 SIRP A R
U2 KT BE T . SCRE LDF 1R b 4 80K 25 i IR PR A% T 2
WA M . O B I 22 (6 FE 2 36 22 12 W v 1) SOk K
B S 0T Rl R S AR 45 1 RP RN SIRP #2431 T HAK A
2 B, A BT I DR )08 2 B i R A . DA 5 2R
W AR 2 a3 22 18 B T 0 0 O IR A L T DLk
58 R I R I2 W0 BIR T e S R

Zi bk, B 5 F B R I R 2 W 2z R B A
— A M BB I 22 (E X2 B RP A1 SIRP H A —
SE (B AELAS I 53R AR RASEAE G A B S oK Of 1) AF 52 g
5 8RR AR B JAS TR) TR A Bl A DA 3 58 245 R 1) 38 3
I

SE ik
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Study on biomarkers of nasopharyngeal carcinoma and major depressive disorder

NING Jiajie' , DENG Jing', LI Shanshan®, LIAO Yan',
HUANG Jianhua', LONG Jianxiong®, ZENG Pingping'

(1. School of Nursing » Guangzxi Medical University , Nanning 530021, Guangxi, China; 2. Department
of Anesthesiology , The First Affiliated Hospital of Guangxi Medical University , Nanning 530021,
Guangzi, Chinas; 3. Department of Epidemiology and Health Statistics, School of Public
Health , Guangxi Medical University , Nanning 530021, Guangxi, China)

Abstract: Objective This study aimed to identify common biomarkers between nasopharyngeal carcino-

ma (NPC) patients and major depressive disorder (MDD) patients through bioinformatics analysis. Methods
Differentially expressed genes (DEGs) among NPC, MDD, and normal populations in the GSE12452 and
GSE98793 datasets were analyzed using R language. Weighted gene co-expression network analysis (WGCNA)
was employed to screen highly correlated genes by intersecting the results. Core genes were screened based on
Cox regression, and a prognostic risk model was constructed by LASSO regression, followed by plotting the
receiver operating characteristic (ROC) curve. This model was validated with an external dataset from the
Gene Expression Omnibus (GEO). Results Three genes (CKAPS5, GRB10, TPT1) were identified as core
genes for both NPC and MDD. NPC patients were divided into high-risk and low-risk groups based on median

EEWB:HAEHRRIETH (82260663) ;) VHHF 78 A4 # & A XI5 H (YCSW2024252)
F—1EE TR RV A P W IE 7 W S E-mail : 1078150081 @qq. com
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risk scores, with patients in the low-risk group exhibiting prolonged survival times and enhanced immune infil-

tration. Moreover, infiltrating immune cells showed strong correlations with prognostic genes and risk scores.

Additionally, the NPC prognostic risk model was validated for effective prediction of overall survival using the

GSE102349 dataset.

Conclusion This study identified three core genes (CKAP5, GRB10, TPT1) with the

strongest prognostic capabilities associated with both NPC and MDD through bioinformatics analysis and dem-

onstrated their influence on the prognosis of NPC.
Key words:

machine learning
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Impact of IncRNA AFAP1-AS1 and METTL14 on prognosis
of patients with triple-negative breast cancer

CHEN Chunchun, TANG Jingwei, SUN Yanfeng, ZHANG Hao, QIAO Mengxiang, GUO Wei

(Department of Surgical Oncology, The First Affiliated Hospital of
Bengbu Medical University , Bengbu 230032, Anhui, China)

Abstract: Objective To explore the relationship between the expression levels of methyltransferase-like
14 (METTL14) and long non-coding RNA (IncRNA) actin filament associated protein l-antisense RNA1
(AFAP1-AS1) and prognosis in patients with triple-negative breast cancer (TNBC). Methods A total of 60
TNBC patients admitted to the Department of Surgical Oncology, the First Affiliated Hospital of Bengbu Medi-
cal University from March 2020 to March 2023 were analyzed. Real-time fluorescence quantitative polymerase
chain reaction (RT-qPCR) was used to detect the expression of [ncRNA AFAP1-AS1 mRNA and METTL14
mRNA in breast cancer tissues and adjacent non-tumor tissues. Multivariate COX regression was used to ana-
lyze the related factors affecting the prognosis of TNBC patients. Kaplan-Meier curve was plotted to analyze
the relationship between the expression of [ncRNA AFAP1-AS1T mRNA and METTL14 mRNA and the 1-year

BEEIE IR B2 b H AR B2 5 4 T H (2022byzd036)
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survival rate of TNBC patients.  Results Compared with adjacent non-tumor tissues, breast cancer tissues
exhibited higher expression levels of incRNA AFAP1-AS1 mRNA and lower expression levels of METTL14
mRNA ( P <C0.001). Multivariate COX regression analysis indicated that tumor diameter =5 cm, TNM stage
Il , high expression of incRNA AFAP1-AS1 mRNA, and low expression of METTL14 mRNA were all inde-
pendent risk factors for death within 1 year in TNBC patients ( P <C0. 05). Kaplan-Meier curve results showed
that the 1-year survival rate of patients with high expression of incRNA AFAP1-AS1 mRNA was 58. 06 %
(18/31), which was lower than that of patients with low expression of incRNA AFAP1-AS1 mRNA 89. 66%
(26/29) (P <<0.05). The I-year survival rate of patients with low expression of METTL14 mRNA was
45.45% (10/22), which was lower than that of patients with high expression of METTL14 mRNA 89.47%
(34/38) (P <C0.05). Conclusion
AFAP1-AS1 mRNA is significantly increased, while the expression of METTL14 mRNA is significantly de-

creased. The abnormal expression of both is associated with a shorter survival time and a higher risk of death,

In the cancer tissues of TNBC patients, the expression of [ncRNA

and both are expected to become potential biological indicators for the prognosis evaluation of TNBC patients.

Key words:
protein 1- antisense RNA1
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— 302 —

triple-negative breast cancer; prognosis; methyltransferase-like 14; actin filament-associated

BC 5 Qi R K B 15 B¢ kL 52 8 1297 B dl 38 92 W] 5
@ MR AR Z 3k N 3 WA T TR T S B I g A DGR
T OMRMMERLF O AES 5K R. HBRmHE: O
JCIA B A5 BORS #2829 5 O & JF M W s SR R 452
YN s @G I At % A% 98 5 5 s @ Luminal %Y 5
Her-2 #9585 H AW R AL ZL e 83 . ABESE L Bl B %
TS AL HETEAT (i . 2023 55 488 %5,

1.2 METTL14 mRNA.lncRNA AFAP1-AS1 mR-
NA FRRM 77k R S8 298 5 8 A W4 S g
(RT-qPCR) 45 A K il 21 Bg 98 S Ho o 55 1F & 41 41
METTL14 mRNA.ncRNA AFAP1-AS1 mRNA f#]
FRMEM . OFARE M E TNBC BH L F R UIER
1) L M i 20 20 B L o8 1o ) 9 55 E R 2 41 (I S b s 4
LUl =5 cm, A5 BELIE S JC 9 40 ) o 28 R TR
JE X R FRIC . I T —80 CUKAR A7 45K . @4
U UL Trizol 35 (LR AW B A R 2 75 5%
5 R30506) 4 B L i 9 41 21 B Xt Bf 1 9 55 21 41
B RNA, I 30605 552k i cDNA(H A TaKaRa 23 7 5
%5 :RRO36A) ; it cDNA I T RT-qPCR #l JZ 17
%A .95 °C BUSPE 5 min, 94 °C 28k 34 5,62 °C 1Bk
30 5,75 °C JEAH 32 s, BITPERREL 40 K, RS
W 3 AEESL, T 3 sk, LI GAPDH AN
Z: A FEAC I 3 YA T AR, DA 27 0 ik T SR AR X
FKik g, @ METTL14 51 % 5 % (5'-3), F .
GAGTGTGTTTACGAAAATGGGGT;R 3 : CCGT
CTGTGCTACGCTTCA, [ncRNA AFAP1-AS1 7]
Y5 (5'-3") . F ¥ : ANTGGTGGTAGGAGGGAG-
GA;R 3 : CACACAGGGGAATGAAGAGG, GAP-
DH 51¥F51(5'-3") ,F 3 : GAGTGTGTTTACGAA
AATGGGGT; R 3 : CCGTCTGTGCTACGCTTCA,
196 UL K DNA Iy R 55 1 B e ot 4 30 3 A )
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1.3 WG MBEECE  Prf B B e 3 W 2
112 8 A SR i Bl U5, B )8R 2 2024 4F 10 H B8
BRI T AR B R R S R A AT,
PR E D NAEGEH(n =40 5 T-H(n =16), Yk
AIRERZ M TNBC M 4E 17 WS 1 M G %R, 40 46 41
W& bR L S5 B R PR 4R . TNM 43 81 DL K. MET-
TL14 mRNA.ncRNA AFAP1-AS1 mRNA ik 1%
i,

L4 it B4R SPSS 22. 0 &b B 437
METTL14 mRNA.ncRNA AFAP1-AS1 mRNA %
FEEIER A TR BERNY DL (o £ FoR, 41 18] L3
SR FHECXT ¢ K50 5 Ik B 25 55 B L TNM 3 199 45 31 30%
BILLL n (V) 18R ATy K505 R H COX [ul IH 43 B 5%
i) TNBC 82 5 19 AH 5¢ 3 5 22l Kaplan-Meier i
24 4% T METTL14 mRNA. incRNA AFAP1-AS1
mRNA F£ik5 TNBC i % 1 FFAEF R LR, P <
0.05 HERAHGIHEE X,

2 #£R
2.1 TNBC BE&EFNIIEHAL K HmZHL T (n-

¢RNA AFAP1-AS1 mRNA METTL14 mRNA %k
B SR, FLREAL T hcRNA
AFAP1-AS1 mRNA F£ik& T &, i METTL14 mR-
NA Fk 8N ELCP <<0.001), W#E 1,

®1 TNBC EEIABBEALAREES
AAHE [ncRNA AFAP1-AS1 mRNA,

2.2 Fm TNBC 8 & W5 MRl Koo ki
[E],60 ] TNBC &K 1 AT F N 73.33% (44/
600, LA 1 1 TNBC & # 7L IR 41 81 (ncRNA
AFAP1-AS1 mRNA METTL14 mRNA A8 %} % ik &
MIBIME 1. 58 F 0.52 Hy il FHAA 43 51 43 by 8 3R 35 4 Fn
fRF IR R AT 45 R s, AL AF 4 B T 2L AE i
JEE AR VTNM 438 \ METTL14 mRNA L)} IncRNA
AFAP1-AS1 mRNA FiL b, 2 5 A it &
X (P <0.05), k2,

#*2 TNBCBEMEARMEREZSH

g2 T
HE n Xz P
(n=44) (n=16)
(R
<60 34 24(54.55)  10(62.50)  0.302 0.582
=60 26 20(45.45)  6(37.50)
iR B2/ em
<5 36 32(72.73)  4(25.00)  11.136  0.001
>5 24 12(27.27)  12(75.00)
TNM 43
T~ 35 30(68.18)  5(31.25) 6.584 0.010
Il 1 25 14(31.82)  11(68.75)
iNat
# 24 16(36.36)  8(50.00) 0. 909 0.340
x 36 28(63.64)  8(50,00)
METTL14 mRNA
[ Feil 22 10(22.73)  12(75.00)  13.806  <C0.001
Sy il 38 34(77.27)  4(25.00)
IncRNA AFAP1-AS1 mRNA
kx4l 29 26(59.09)  3(18.75) 7,646 0.006
EESuti| 31 18(40.91)  13(81.25)

EoRATERBAHERL QOIRT,

METTL14 mRNA RiZfER (7 =60)
s e RNAAFAPT - METTLI 2.3 W TNBC M # BUR 102 H % COX 1l 54 #r
AS1 mRNA mRNA
LR g A 1.58+0.10 0.524+0.05 L TNBC 83 B U0 ] o 7 S8 T N A i AT 2
i 55 41 41 1.01+0. 04 1.03+0.07 HZE COX B, R Exw. WEER>5 cm,
! 40,472 —48. 364 TNM 2339 1 9. incRNA AFAP1-AS1 mRNA & %
P <<0. 001 <<0. 001 ik .METTL14 mRNA £k & TNBC B35 1 £
ERATEARBEREUNGCEORT, FET- BT fERE 2 (P <<0.05), L& 3.
®3 ¥ TNBC EEMEHNSEZR COX @A
K& AR Ak T (L b SE  Waldy* HR 95% CI p
Il PR 43 481 IT~N#®=0,MP=1 1.333 0.587 5.162 3.793 1.201~11.977 0.023
Jib 98 EL A <5em=0,>5cm=1 1.633 0.594 7.563 5.118 1.599~16.386 0. 006
METTL14 mRNA EFIK=0,fk5£ik=1 1.399 0.589 5.640 4.051 1.277~12.853 0.018
IncRNA AFAP1-AS1 mRNA EFX=0,FFik=1 1.300 0.650 3.997 3.670 1.026~13.126 0. 046

2.4 (ncRNA AFAP1-AS1 mRNA METTL14 mR-
NA £3i55 TNBC B # 1 4R L FR  Kaplan-
Meier {1 £k 45 R B~ (ncRNA AFAP1-AS1 mRNA
FRIBEE 1 FEF RN 58.06% (18/31) ik F In-

cRNA AFAP1-AS1 mRNA £ kB & 1 89. 66%
(26/29),Log-rank Ki%,y”=6.818, P <<0.05;MET-
TL14 mRNAEFREEH 1 FEHFFRR 45.45% (10/
22) A& F METTL14 mRNA &%k B H 0 89.47%
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(34/38) ,Log-rank £ %%, y* = 15. 248, P <C0. 05, UL
K1~k 2,

1.0
1 |n:|‘RNfAAFAP1As1mRNA
Mk
J_,llrl_:?hJJJAAFAP1AS1mRNA

o ge
IncRNAAFAPTASTMRNA
SESiS I EN

05 13
| INcRNAAFAPT ASTMRNA
k- 3k

s
& o

i
=

1 04

0.2

0.0

T T T T T T
oo 200 400 6.00 800 10.00 12.00

B ()
M1 TNBC £# ncRNA AFAP1-AS1 mRNA
B % 3k /1% % ik Kaplan-Meier #h % 4~ #7

1.0
METTLY 4mRNA {if 3 15
METTL 4mBNA 4% 1

+ r\iETTLMmRNA TR -

METTLT4mRNA #3214 1
s = i

— 067

&
i
1
H o4
0.2
0.0
.JU 2.[UU 4.IUU S.I]U E.éu 1UYUU 1 2TUU
I CHD
B 2 TNBC 2 # METTL14 mRNA & %/
1% % ik Kaplan-Meier # % 4 47
3 Wig

=

U LRI 5 1 s AN 3R 7 B T ik L (0
H AT AR S A BR Mg AE AU T M0 FE R A, Jn
LA AL TNBC (9 8 3 B Rk B 4 17 h
R BRARFAE , 100 % I PR 5 F TR 9T T BOR R AUK i e
I R b 100 B 22 L AR T AR T R . DR, 38 )RR
I T ff TNBC 195> T 3Rl 38 T M 2482 o 28 /4
YRR bR DL E £ X TNBC 238 10 R mgs

AL R B TNBC B I AU 1) In-
cRNA AFAP1-AS1 mRNA %k & EHA TS,
i METTL14 mRNA 33k 50 55 41 800 A L 320K
IncRNA AFAP1-AS1 mRNA &% METTL14 mRNA
SR kAl fiE S TNBC # & 2k B 7 i %5 U1 A %
IncRNA 2K B A4 7E 200 MR UL F 9 3E 2 7%
RNA, X% IncRNA JLFAS 58 A0 4 g3 72, 1
BT E S RNA T4 5L UTER DL & DNA 2 H 54k
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M

EHLH S 5 Y ST 1 5% 5% B DL BB 1 B R A
LR F A 2 T AR O R P SR R A AT, ok
5T WY LocRNA 78 22 FhO% P g 92 9% 1912 38
RIM B TEMN ., Hh, AFAPI-AST fE 2 —Ff
i AFAPL LA 2 SCHE S 1) IneRNA L 8 A Sk 5 i
A0 A G B R T AR 2B A AR W 2 AT O B U AH G
H AFAP1-AS1 8 & $L7E A & FLR i LB B % £
TN g 0 40 B v, 3508 & 3 BORDY . AR g oRTY
£ TNBC H. AFAP1-AS1 i 3 35 o] 38 5 #0 [a) 97 46l
miR-145 #3k5 ., B MTH1 % (1 #3598 i 42 v 2L
IR 200 R ) 48 R 28 5 T MTHIL A Sl — P R 1R 46
2 T H A 98 40 i v ) 5 7K S 3 38 B S AT e 2 T
PS5 100 200 453 0 o O AR 32 e 33 00 o 306 3kt 4 i 0 T
IEAh . AFAP1-AST SR g UE B AT 5 miR-2110 38 4 PE45
G AR J5 25 % 5% 5 I ¢ S M 1 1 (Specificity
protein 1, Sp1) B HIVEHT . DT 56 2L A 98 240 M 1 434
B R MR 22 e 0 O 42 i M g i 2 K. MET-
TL14 J&—Fp B R fig, v] 5 L WP 5L LB N6- 1P 5
PR (m6A) 25 & & 145, LW 2 5 fjE 2 meA B AL
R bf Je A7 ok B Hoh, B me6A SRR
RNA iR sk m BB SRR —, H
m6A AL M fE Tk B o T e )2 2 5 T
T 20 B M AR W 2R AT O A EES R B, MET-
TL14 FIBTE A I SO M o0 W i 2otk b 3 T
W59 H METTL14 3 53 9875 m6A K841 % miR-
AN DANR 13 ) 33 41 L 9 A R S 27 AR [ 1
1 #3E METTL14 3 52 0] 58 2400 i 2L A e 200 ff 0%
J1, PR A ) SR TS R AR RS . ARk
B METTLL4 0] 5 2 4 JF 5 o il 3% B APC
mRNA m6A B FE Rk, LIS APC mRNA #Y
FasE PEIF B 1k KB % . 15 TNBC b, METTL14 B9k
PRI X — b B R AR i O R A R B APC K
- R LA K FL IR T Wine {7530 [ 5% 8 3005 5 1 Wnt
T I 3 R T Bl A A T B U e 4 ) 45 R
PE o I35 g S 92 410 1) R e 8z b 3ok 55 ek e 0 P S
B & RS, WL, IneRNA AFAP1-AS1 mRNA 5
METTL14 mRNA #J& TNBC % A= K& ik J i 7 b i1
KHEEW AR T, 7 TNBC IR IR2 A T 3 B & 5 m o
VIRIER

AN, A 5% 2 K 13 53 81 8 7R, IneRNA
AFAP1-AS1 mRNA & %35 . METTL14 mRNA &
TR R TNBC B35 1 AFE N FE T /Y2 57 fa s A
%, /R (ncRNA AFAP1-AS1 mRNA, METTLI14
mRNA ¥ 578 £iXA T GE S TNBC B & WA R Hl5
a5RA K, TR A T g &, AFAP1-AS] K& MET-
TL14 WS R AL T TNBC By 34 55 fi2 28 g 11,
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5 TNBC Wi 1 FNFET-HHOC . 20 8 Ji R ] BB 2 L
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 OE.BEW ETAAEABRNAERAARFRZGWAS N A ZERMICMR FEMFETERERTETS
FTENBERMERSTFARRX A, HE KA GWASHEN N AR ZE R AL oy 2, DU 41 AR ER ¥ H F
EF e NERCENEREXA, RHS ¥ £ mAAVW) \MR-Egger, #n A0 & L 2 (WM) , # % # # o jn A A 3 47 MR
aft. UGB (ORIFFEER XK. XA Y — R S 2 2B F 8 £ A M (SNPs) .MR-Egger # ¥ I i f1 MR-PRESSO 4
i A B SR A I ACE £ 2 MR-Steiger & 3l 77 17 % .Cochran Q # M & F . Al A GEO # i &4 5 & A X oy %
AT ALK B KK W% 2T (WGCNA) H#HATIAE, SR R A4 2t FinnGen 38 B 41 F R E A ¥ B F# AT
WHEAMRANEAA EEFTMNN LIS FENEFAENNBREERRX ZVW: OR =1.15,95% CI :1. 01~
1.30, P =0.03), L EHMth MCSF 5§ FE A ERAEN NG E A B R % RAVW: OR =0.92,95% CI :0.85~0.99,
P =0.024), M4, @ — R 0T 4 B E, MR-Egger # # JIl it #2 MR-PRESSO 4 & # % £ A F % 2 # . MR-
Steiger 4 Il T K # {# ,Cochran Q # % 7 # % 5+ U . #A It xf GSE141549 4 & F W 5 5 I K MR X B 241 &
HMCSF #HE Brown M 5 EF FENEHEREAMKX X R, IL8ELEE Puple BBt 5 FTENWHRMLIEEE
MAXZ WEREZERBIMTFRERE -5, & ILOMCSFERFEFENERMEZNFERR X 2,3X
BREFATETFTREFENERFMLEZENETRA,

KR ZEREANAMDN T F WERAE; KEFF;GWAS 34 &

FESHES RV 71 X ERARIRED : A XEHS: 1001-5817(2025)02-0306-07

doi;10. 3969/j. issn. 1001-5817. 2025. 02. 018

The impact of inflammatory regulators on the risk of

endometriosis: a Mendelian randomization study

TANG Yanyan', TONG Xin®

(1. Department of Pharmacy, Jiangsu Province Hospital of Chinese Medicine, Nanjing 210029,
Jiangsu, China; 2. Department of Pharmacy, Women’s Hospital of Nanjing Medical University ,
Nanjing Women and Children’s Healthcare Hospital » Nanjing 210004, Jiangsu, China)

Abstract: Objective To investigate whether there is a causal relationship between inflammatory regula-
tors and endometriosis using Mendelian randomization (MR) methods based on genome-wide association stud-
ies (GWAS) of large-scale populations. Methods GWAS was used as the basis for two-sample Mendelian

randomization to test the causal relationship between 41 inflammatory regulators and endometriosis. MR analy-

EETB o 2244 — 8 N DU 25 B8 B 25 24 BT 42 (2023 YX020)

E—EH FEMM, EE PRI A5 P A ST E-mail : 13951679396 @139. com
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sis was performed using inverse variance weighted (IVW), MR-Egger, weighted median (WM), simple mod-
el, and weighted model. Causal associations were assessed using odds ratios (OR). Leave-one-out method was
used to identify single nucleotide polymorphisms (SNPs), MR-Egger intercept test and MR-PRESSO global
test were used to detect horizontal pleiotropy, MR-Steiger test was used for directionality detection, and Coch-
ran Q test was used for heterogeneity detection. The GEO database was used to query disease-related datasets,

and weighted gene co-expression network analysis (WGCNA) was performed for verification. Results The

two-sample MR analysis of 41 inflammatory regulators from the FinnGen database showed a positive causal re-
lationship between genetically predicted 11.-9 and the risk of endometriosis (IVW: OR =1.15, 95% CI .1. 01
to 1.30, P =0.03), and a negative causal relationship between genetically predicted MCSF and the risk of en-
dometriosis (IVW: OR =0.92, 95% CI :0.85 to 0.99, P =0.024). Additionally, leave-one-out sensitivity a-
nalysis results were stable, and there was no horizontal pleiotropy detected by MR-Egger intercept tests and
MR-PRESSO global tests, no reverse directionality was detected by MR-Steiger, and no heterogeneity was de-
tected by Cochran Q tests. Analysis of module-clinical trait associations in the GSE141549 dataset revealed that
the MCSF gene was negatively correlated with endometrial samples in the Brown module, and the IL.-8 gene
was positively correlated with intestinal endometriosis in the Purple module, consistent with the results of the
Mendelian randomization study. Conclusion There is a causal relationship between factors such as 1L.-9 and
MCSF and endometriosis, and these inflammatory regulators may be important therapeutic targets for endome-
triosis.

Key words: Mendelian randomization analysis; endometriosis; inflammatory factors; GWAS database
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Exposure

inflammatory regulators:
CTACK.pNGF VEGF.MIF, TRAIL
TNFB.TNFa.SDF 1a. SCGFB.SCF.IL-
16.RANTES.PDGFbb.MIP1B.MIP1a.MIG MCSF.
MCP3.MCP1.IL-12p70.IP10
IL-18,IL-17.IL-13,1L-10.IL-8,IL6,IL Ira,

IL- 1B, HGFIL-9.1L-7.IL-5.1L-4.1L.2ra IL2IFN-y,
GROa.GCSF bFGF . Eotaxin

Selection criteria
(1) P<5¢-6
(2) r*=0.001
(3) kb=10000
@ )

(6] d ioses and sub-phenotypes
Harmonise (uterus.ovary.fallopian tube.pelvic
peritoneum,
rectovaginal septum and vagina.intestine)
FinnGen GWAS data
S 4
MR analysis B
(1) Inverse-variance-weighted Sensitivity analysis
(2) MR-Egger (1) Heterogeneity
(3) Weighted median (2) Horizontal pleiotropy
(4) Weighted mode (3) Leave-one-out methods
(5) Simple mode (4) MR-PRESSO
: \. P

K2 ZER>HAEHRE

1.2 HdeoRis diff e 4E AR K IH - e se i 4y
F AR TR AR T R R AR I R
W T 5 A &G MR SR O, i HLJE R RE 5%
fih el v ) e AU PRI SE 8 293 SR I
SEVE A0 M DX T B B L B IR R 41 AN RE T A
F. CTACK, BNGF, VEGF, MIF, TRAIL, TNFB,
TNFa,SDF1a,SCGFB,SCF.IL-16 ,RANTES,PDGF-
bb. MIP18, MIPla, MIG, MCSF, MCP3, MCP1, IL-
12p70, IP10, 1L-18, IL-17, 1L.-13, IL-10, IL-8, IL-6,
IL1ra.IL-18.HGF.IL-9.1L-7 . IL-5.1L-4 . IL2ra.IL-2.
IFN-y. GRO«., GCSF. bFGF. Eotaxin'?', 3 F
GWAS A I BB R84 e 4% B A 28 E I T X7~ £
JTHEF, S, R T AN 95 3 - f T
BT PN S ORE 22 18] R AR OG R L BRI AT T R AR
MR 73 #7. FinnGen J& 25 *% — A KB A FA G 1E 1T
B8 1 AR BE T f B R B 4% Bl e e R
FinnGen £ 48 3 A w5 1 i 10 2 20 R 3k R 7 50 s,
AWML TR IR R ES T ILF T E N
JEE S A7 R 7 2% 78 5 XU =2 ] i PR SR G &R LR B 5L L
R o T P E R AR . R
BRZH A ] R 4. 3.1 % TwoSampleMR £ (v0. 5. 6)
R M T 3 B FinnGen PA 3] Chttps://MRcieu.
github. io/ TwoSampleMR/index. html) i) F & N &
SALRE GWAS IC BUK - £ . GWAS 9 1D
“fan-b-N14_ENDOMETRIOSIS”, ¥J3k [ 5 57 3 A 41
258 T (IEU) OpenGWAS %4 JE Chttps://gwas.
MRecieu. ac. uk/)" . 7F FinnGen GWAS i % 4t it
o A 8 288 B N IR R ALAE R 68 969 Il XF R, it
s I FinnGen BAF H 3R BT 45 #7559 IR S 6 i IF
FH(68 969 X% HED By L 457K GWAS %l , 645 .
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B (2 372 ) OP L (3 231 D JE U (116 #]) LA
JrE R B (2 953 i) | 11 B 3 1) B AN 913 (1 360 1)) Fn
i (177 B ,

1.3 THAG AV Wk SRR H LT bR i
PP SNPsE AWM T HZE. O%RBES REMLER
$iE P 5 B F (P <<5e-06) #H X 1) SNPs, B f£ B A 17E 10
000 kb By BB ES (»2<C0. 00D N &M 1 Q5 7o
P 5 S 7 95 %5 VIR 56 19 SNPs( P <<5e-06) # HEBR 7E 43
BT Z A1 5 O M\ 7% 5 01 45 SR £ 4i 4 M B [a] SC SNPs, DA
B 1 55 A5 5 PR 52 W) 4 SR 81 50 R R0 N T S 6 2
] 4 e B s D MR-PRESSO K6 56 1 1 by s 78 57 i o
KK 230 ) SNPs Bl HE B L 94k 357 15 5 B9 45
G DL R o A AR E 1

L4 Gt srFr R 7 22 AL (IVW) J7 %
KAl v B~ SNP 19 R B0, P <<0. 05 N &
HERAG AR L., FE, R MR-Egger 5, in
R e o7 B RS 56 T B AR RN AR AR b A
UL A, RS AT T B — e, R MR-
PRESSO 41 4E k1 2k BAG K, DL E MR 3 B i 78
B S HAEDS L R MR-Steiger J ] 1 A6 56 HE B S5 )
1.5 AR LR IB MK BAET ABF5E L GEO
(Gene Expression Omnibus) %08 & b £ Al DL “en-
dometriosis” 1 “Homo sapiens” i 3¢ 5 i8] i 17 4 & ,
TS R NS ALE A G R IR R . AR A0 R bR
W - D5 P IR S5 57 RE AN OE B X R A A BEREAS s @ 50 ds
ANy gene HHY s OFEA 7 =15, X AH SCHH [
it & 315 GSE141549 ¥4l . M R #F i
YRUJE 0y %) 5 DR 3R AR B O R AT 2R DR R A e 4t L Sl )51
—fbEE At 2., FIH R B A WGCNA 2 5 4 Xt
DEGs Fl GSE141549 %4 48 43 7 44 & A [8) #E A 1) E
BRI I O 2k 5 R IR S 6 0 A T AL G
UGG $5 O 114 2 PR S AR Sy BB AR 2R A7 IS B2 00

2 &R

2.1 ST VR Y B X B RS 6 A R SR 5 e
EiE SN S I S 7 R S P
(MCSF) 5 5 PR 5 A0 E 1 XU 52 6 AH 5G9 PR ¢
Z(VW: OR =0.92,95% CI :0.85~0.99, P =
0.024), BLAM, BT 45 5 8 7, 356 DR 10030 A9 1 40 e A
F-9(1L-9) 5 5 P B S 0 0E 9 XUBS: =2 1) 77 7 1E 4 5
BRI & (IVW: OR =1.15,95% CI : 1. 01 ~
1.30, P =0.030), TERIA43#rH, Cochran Q #6555\
MR-Egger #4341 ¥ A b I 3] 57 o7 M 55 K7 2 %01k
(P>0.05,0H 3,
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A Abbreviation Sample size OR[I5%C1) P_value.IVW.

CTACK 3631 - 10209210 113) 0714
BNGF 353 Lag 0.92(0 8210 102) 0.120
VEGF 7418 - 1.0400.97 10 1.12) 0.265
MIF 3494 —— 101108610 1.19) 0.902
TRAL 8,196 el 0.96(0.8310 1.05) 0.185
TNFB 1559 s ol 10209410 111) 0583
TNFa 3454 - 10209010 1.16) 0.710
SOF1a 5998 e 11108010 136) 0324
SCGF 3682 - 1.03(0.9610 1.10) 0.389
SCF 8,290 cee 0.92(0.7210 1.17) 0.489
IL-16 3483 - 0.96{0.88 10 1.04) 0.314
RANTES 3421 —-— 0.97(083101.14) 0.746
POGFbb 829 - 10609510 1.19) 0273
MIP1 8243 - 09909410 104) 0659
MIP1a 352 — 1.06{09310 133) 0.394
MG 3685 - 0.93(0 86 to 1.00) 0.065
MCSF 840 . 0.92{0.8510 0.99) 0.024
MCP3 843 - 0.98(0.89 10 1.09) 0.754
MCP1 8293 B 0.99(0.90 10 1.09) 0.831
IL-12p70 8210 L 104009610 1.12) 0358
P10 3685 - 1.050.9510 117) 0.354
IL-18 363% - 09809110 104) 0471
L7 7.760 - 10409210 1.18) 0.516
IL-13 3887 - 10109510 1.08) 0.750
IL-10 7681 - 10209310 1.12) 0.650
L8 3526 e 1.09(0 94 t0 127) 0.230
L& 8,189 ———— 0821054 t0 1.25) 0.350
Lira 3638 et 0.93(0.8110 1.06) 0.260
IL-1B 3309 —— 0.57(0.75 10 126) 0.840
HGF 8292 .~ 0.99(0.86 10 1.15) 0.950
Le 36 e 1.15(1.011t0 1.30) 0.030
-7 3409 e s 1.02(0.9210 1.12) 0.740
L5 3368 o 10709510 121) 0.230
L4 8124 —— 0.97(08010 1.16) 0.730
Lzra 3617 - 10309510 1.13) 0.420
-2 3475 re— 1.08(0951t0 1.23) 0.210
IFHey 7.701 —— 11409710 134) 0.120
GROZ 3505 - 0.990.93101.07) 0.920
GCsF 7904 -— 1.04{09110120) 0560
bFGF 7565 r—— 0.96(0.7710 120) 0730
Eataxin 8153 e 1.05(0.95 10 1.16) 0.290

0

protective factor risk factor

MR Test
B e e et/ Vet
MR e Wechiod mnds

Sevple moss

SNP sflect en Endametriosis | idfan-b-H14_ENDOMETRICOSIS

SHP effect an || idebi-a=GCSTO04438

C WA Tost

noe weighind 7 Weighted medan
wisgies mode

ilidfinn-t-H14_ENDOMETRIOS!S

SNP effect on Endametriosis
\

SNP effect on || id:ebi-a-CCSTI04450

HARRERTEFSFENERMCERROGZMRE;BY MCSF 5§75 A
FUENEREXARAECHILIETFENERAENEEX 2R AA.,

A 3

2.2 RAEVE T A 5 N B SR 6 A [ SIE 3R RL AY
PR, S5 5R Wo 1 JLFR 4 4 757 PR 5~ 5 5 A 33
M) F 8 RS A E R R Z [ K R . O MIF,
SDF1a I1L-12p70 il 11L-8 5 i i F & P 5 S5 57 i A% XL
B S IEAI S (IVW: OR =2.18,95% CI :1.08~4. 39,
P =0.02;IVW: OR =3.97,95% CI :1.32~11. 89,
P =0.01;1VW: OR =1.65,95% CI :1.02~2.64, P
=0.03;IVW: OR =2.75,95% CI :1.00~7.58, P
=0.04); GCSF 5 il 5 oA B S A0 45 1149 XU 2 971 AH

REBEFTHEHFESFEAEFMERNRX RRMAE L w8 K

K (IVW: OR =0.30,95% CI :0.11~0.83, P =
0.02), OTIL-9 5 & W2 N RS S o7 i 179 XU 5
EAXE VW, OR =1.22,95% CI :1.00~1.48, P
=0.04), QSDFla 5 7 F1iE B+ 5 P B R AR /Y
RS 5 IE A 52 (IVW: OR =1. 71,95% CI ;1. 04~
2.81, P =0.03); MIG 5 H I 1138 B8 F & NI 5 A i
B XU 52 A 58 (TVW . OR =0. 80,95% CI :0. 68~
0.95, P =0.01), VLK 4,

Exposure OR (95%C) P -value(TVW) E

Endometriosis of intestine —

MIF 2.18 (1.08-4.39) 0.02 : =
SDF1la 3.97 (1.32-11.89) 0.01 e

IL-12p70 1.65 (1.02-2.64) 0.03 ..
IL-8 2.75 (1.00-7.58) 0.04 'E

GCSF 0.30 (0.11-0.83) 0.02 :

Endometriosis of pelvic peritoneum =

IL-9 1.22 (1.00-1.48) 0.04 E

Endometriosis of rectovaginal septum and vagina i

SDF1a 1.71 (1.04-2.81) 0.03 o

MIG 0.80 (0.68-0.95) 0.01 g ' 5 w1

A 4

2.3 HURESH Cochran Q 645 5 W 8 SNP Z
MIBEA B EM S . MR-Egger % FF i 3 % 0, /K

Odds Ratio (95%C/)

RERTHEHTETEAERMETRA X R HMAE

2RI AN MR 4 Hr 4538 . MR-PRESSO )
A3 BT &8 SR AT LA 5 PH 1 45 SR 00 AR fid M s MR-Steiger 7
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] A 56 2 B AR ISR AN AR R I . A B — R
PES T A S BRAT AT 9K 20 PR S G B A5 5 1 5 — SNIP,

2.4 JMANEE G SR 3K 9 2 B0 I 4 M

2,401 FEARESN T WGCNA Jrik, Xt
GSE141549 ¥t¥i 4 331 4> DEGs #E4T3: 2 A M4 H
LI ET RI1ES P8 helust bR 098 £ 4 ) #E 4T
BRI R K IATFAE B REREAR

2.4.2 WERBEME AP 331 4 DEGs i
TTHE X EE A Z 8] ) Pearson M6 REGTH , BB &
FEEL R =0. 90, BEFE A 38 Y 50 (B B, {8 ) L 119 109 2% 3t
TR E A B, R BRY B8 HF, R?*=0.90
K EKF L WA 5,

2.4.3 MZHE SR X GSE141549 $4E 4
331 4> DEGs #E47T 25 S ety L LA 8 BRI {H B,
I AR B[R] 14 22 5 L 6 B DR H IR 1A B AR
) 27 ABEYe, BIHOREAR B O 8] B R R AR AR
F18 35 DRSS e, AR T 1) A — 4% 0 SOXF I T 4% A B TR
Yo B — R AR — AL WLE 6A,

20404 VLRSI PRMEIR A OG0 SC A B X Bl 4R
GSE141549 A7 H 5 e BUPR G 43, TH A B

Cluster Dendrogram

Height
06
1

04
1

0.2

Dynamic Tree Cut

B || “ ‘l “ II| |I|I ‘ |

DiEln: [t 5 P 5
PE: T 5 WIS A

PP: B MR A

REV: R E I HE R

A Scale independence B Mean connectivity
@ o B @ 1
g
67 . o
o | 5
3

06
L
1500

£
I ]
g3
&= S ¢
F S g
£ a8
E g
e =
|
2 o
g
2
g 2
3
.
o 3
s |
;
3 4
1 o o 78910 12 14 16 18 20
5 10 15 20 5 10 15 20

Soft Threshold (power) Soft Threshold {power)

7 : A # Scale independence; B # Mean connectivity,
W5 FEZKAMETHNEHRIEN

R RIERER S SN P N PSR E R N J 8 4
e AR . BT ST HP i Ol ST Y i PR PADIR 1
S ALAE L3 X GSE141549 ¥4 48 o it B 8 5 1 IR 1
ARSI 43 A vl LA 2 K 6B, Hoh MCSF 2% [ 7
Brown B85 B 15 W IR AEAS B IR OG5 &, T1-8
FINAE Purple B35 1738 15 NI 5 2 4E (DIEIn) &
IEAHR KR E RS SR AL AT FE 45 2R — 2.

Module-trait p
| —— [ S ) o
MEdarkorange | %oz;: (;S_%Z, (3}1).11) (g Elg)
MElightcyan %0 ;: _'0005:;4 ?go ; 2)?92)
MEpaleturquoise oo “oges & oo
MEbrown %o 2‘.’ (3_2;3?3) (12':‘0) 0100 g)g
MEmagenta ‘ ) =g o5 )
MEsalmon o8 (o-09) (o0-08) 008)
MEskyblue oy e on) @007
MEorange _(00'?27'2 (;e,g, _(00'?27;4 _1000182 -
MEpurple (12'_235) (Qg_f)?-,, (6061‘);) (sg-zgn
MEdarkred R o s Py | o
MEskyblue3 o] ) 0o o8 °
MEcyan Koo o 00n 02
MEroyalblue . & = ey oo re
MEdarkgrey Y ot @008 oy
MEdarkmagenta . -(00019,1 (g 01055) (_000‘23) —?00 g;as 0
MEwhite o = e o N
MEdarkgreen . ]%027'6 (405':;55) (_\100142) (-000122)
MElightyellow o5 ‘;&?,, o8 008 [ T
MEturquoise o) s (1o o
MEyellowgreen (2254) (3’ 01055) 0 ?10 )19 (5_5-2;3.
MEblue . e ) o (0%
MEpink @00) (1%}:0) 0 (6o-08)
MEdarkolivegreen -(00035,3 ?00 ;)1 -(0034;9 (72-%5}
MEsienna3 (aoué) (E%;) ?z?g?
MEsteelblue o o oo iy
MEgrey (_000‘23) —'000:)7 (—000141) ?C? ;?
& & R &

A RARBAORE B ARG K K B AT
W6 BHEMELXHKE

3 itig

TR O BN A LA S . R A A IS, H &

T SR LT — O R W A e B O U] T A I A 4 e O A AR A A IR
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WGV KB A M bR R 4 i R A i
B] A9 R A AR B, R P RS AR T RE 5 )R
T G 8 R R 3 AR A AR A O L AR A TR A 1 F
GEAE AL RPN Y TL-9 5 5 PN 6 S 6 A 1) XL IR
TE A OCZ  a) DL W 2 W7 Sy 4 s T " R R S Ao
iE AR TL-9 IR PARA 2, SR, 5 IR
PEARE B KU 5 JE D 3 i MCSF 2 ISR SE R, 1t
Ab MR WF5E I UE 52 T 4 0E 98 15 B F 5 JLF 75 R
S AE R R 2 ] (1 R R O R L i 1 R R R A
AR 5 MIF,SDF1a, 1L-12p70 1 11L-8 2 [&] 77 7£ 1E
KRR s GCSF 5 B3 1 g B 38 b 15 9 B =
i B AU 52 1F AH 56 5 GCSF 5 17 38 F 5 N B S5 0 /Y
AU 52 f R 56 & 5 MG 55 B 38 A B B B 75 9
S (S A KU, B B PR OG &R . SR, I8 A F 2 R E
P B 5 1R RS 6 B XU A 3 A
WHZ, W, NGF, VEGF, TNF,IL-6 #l IL-10 A4
IVW H ARG F) B K P, X Segs R W], X sy
AT RBAE T B PSS 6 1) & A R R SR R R
TR BCE E AT AR RT AR E G I % 0 3 R R
B R 52 BE

A IS e BLAT O 55 5 T T A0 A DG 9 AR R A E A
AR K (i GCSFLIL-6, 1L-9, MCP-1, MCSF,
MIG #1 SDF-1o) ) RIK B2 EESE TN, X — WL 5 45 R If
AN — B R W6 B RAE & 3R T — Bl LAY 5 1
P 3 5 A RRAE 1 I 98 2 AN, X BB R R AEITAN T B R
SHoh B | EAE ™, 1L-9, MCSF 1 GCSF J&
M AER 7, TL-9 A B AL T 401 2 7 A 75 45
b BN A S R R R AR L B AT AR BE b oA i
A TgE, It B F A8 K 40 M i) 36 58 A, 1L-8 J&—
Tl A% JIT 1 2R %) 008 B R A 52 4 B ST I 114 4% E I8 Y 1A
T, TL-8 TR A5 i AL bR i A 7 453 495 RN 98 S L TR
Sl VR A M O 2 2E A AR L. R pFsR R, 78
DA S 37 i 5 T P g R M el A A e

MCSF J& 3 21 Bk 40 i A < P, 2 i1 40 i
B MCSF il 38 & J& & 5w 4n e, #Fse &5 R &,
MCSF B 42 52 W 5 A 15 240 J i) 34 5 B 5 55 1 Jg 1]
2 M PR B 120, VAR MICSF YR E T+ 5 1 8 N e
S E 22 18] B D) 06 2R i AR L R F SR 2 R L X
MHEZ B AAEFE LR, 4K F GCSF Al MCSF
A FEAR U5 PN A A R R Xt S 2 R IR R
BRI LBLLAFD . R T 5 NS A7 E 1Y
JUAS &R R 2 H 32099 1) o 38 2 B2 D TR &8 4 1 AN B
W, B, 78 W BE R AAE MR B R A S
W AMF SR T FinnGen BA , 0 75 B 40 57 8 1A
HEERR KR, AR BAEE LR Ol T M
NHEEE 3D W o0 fe 2 ik % 22 8008 I 2 v #r

RN 55 AT A7 AE — € 22 5, LR K 4B 1T
2 HA MG s QAW BRI E T 2 Ff R AE 1 15
R -5 8 N B S 6 A LA K A 2 T A7 7 PR G K
SR FE B 10 o0 g 1) TR A g B A B 2 J AT o o
HE— 2 TP AT OC 5L B AT Bk . LB IR A M 1 fifp o 4
JRAE VA9 A 75 55 PN IR S (S 42 9 AL v /9 23 1 i
FERIIIRE .
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A case report of hypothyroidism induced by immune

checkpoint inhibitors with literature analysis

XIA Yanan'?, JIN Rui', GENG Ya’, ZHAO Ning'

(1. Department of Pharmacy, Xiyuan Hospital of China Academy of Chinese Medical
Sciences, Beijing 100091, China; 2. Department of Pharmacy, The Second Affiliated
Hospital of Luohe Medical College, Luohe 462300, Henan, China)

Abstract: Objective To analyze the clinical characteristics of myocardial enzyme elevation induced by hy-
pothyroidism caused by immune checkpoint inhibitors (ICIs) and to provide a reference for safe clinical medica-
tion. Methods The treatment process of a case of myocardial enzyme elevation secondary to hypothyroidism
caused by Toripalimab, with the participation of clinical pharmacists, was reviewed. Computer-based searches
were conducted in databases including CNKI, Wanfang, VIP, PubMed. and ScienceDirect (up to May 2024) to
collect case reports of hypothyroidism induced by ICIs. The clinical data, medication situation, clinical mani-
festations of adverse reactions, occurrence time, management, and outcomes of the included cases were statis-

tically analyzed. Results A total of 67 case reports of hypothyroidism induced by ICls were included, invol-

ving 81 patients. Among them, 56 were male and 25 were female, aged 31 to 85 years, with a mean age of
(62.64+11.18) years. After symptomatic treatment, 79 patients showed improvement, 1 patient did not re-
ceive medication with an unclear outcome, and 1 patient died. Conclusion Attention should be paid to the
relevant adverse reactions during the clinical use of ICIs to ensure safe clinical medication.

Key words: Toripalimab; immune checkpoint inhibitors; hypothyroidism; myocardial enzymes; litera-

ture analysis
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EERANEY PRV SR

% 2 ]

P8 K ¥ 25 (immune checkpoint) f&— 28 4035 1))
il 53 e T ARG T e e A A b CRT 0 92 2
JiEL ) R A LA TC 1 77 A A A8 0 b e B B I K. B
YK A S 5] (immune checkpoint inhibitors, ICIs)
2 5 5 S T G 5 A A O B BT IOE T Al
(R ATC b IR B2 30 0 i 2 b 3t S, DT 2 22 fvh 9 240 L
FETH . ICTs Bk Mg v 7 el o EL i s 197 ik 22
— o AE AR bR 04[] B A 2% 77 A 5 2 7 i Y A 25 H
B 1Y B P R0 98 B o B A 2 AH AN B OB (immune-
related adverse events, irAEs), % WA N 43 R &
irAEs 52 HUR BREEPE B 30 8] 458 5 At 5 1 S g, 5l
BORAETEIRIT W R, A K B R OR 2 R AR AE T IR
M2k 6 A4 . Har ICTs B H R IR o) 68 W R 1
FHIHGE R %, > W ICTs 300 WUES T =5 14 58 6 4 3
SEFXS 1 TCTs- 45 Fii 3 1) EA 0 I6 77 B 6 o 25 PR
i 2y RE U R E 100 5 R 0 UL T o5 4 9 197 5 AT 0 A L O
FEXFEINE BT ICTs Z T AR i 2 68 BB 19 > 28 4l
HEAT VA AN A B, 2540 A TCTs B IR R 2 BE R 1 45
RCUWURIGIR 2 2= 5% , SiEm T .
1 KR ER
L1 RBISOR BE 5 .35 %, B 182 cm {AHE 88
kg, LA i 9o A S FR Mk L 45 5 B R TS 6 il IR T
2023 4F 11 A 27 H Z= v [ o B B2 B o4 4t B2 Be fif 8
Bk, BRI, Y. B e . B 2019
ERBA M, 2023 4F 3 H F Y8 Kbt
R 275 — 5 Be AT 28 3 R, e 3 45 R Ry IR o3 A 5 0
2023 4F 7 A PET-CT &5 R R A 3 KA NS IR 2 K
R ZUE BRI DXk 25 AR = B B % . 2023
AR 7 AT AR R T BE e AT M 2 03 A o B
TR RR 98 . 2023 4F 7 3 % 2023 4F 9 AT 3 JE WA

BIRYT 7 AT R E A BT 240 mg, VE 2 H LT
1 000 mg, & I 2B 400 mg, 41 70 mg. 2023
10 A9 HATAT AR Bk B0 B R 5 A 000 90350 b B &%
HHAAR, RJEWE R T 8595 . 2023 45 10 R4 P
ARBR T RE , 45 SR 7 HR AR ) BB D8R L 25 1T RE Sk e 3
WHBRPM AR, AT APRBRM A, K
100 pg. B H 1 H M. B Be s AT 24 .

L2 BIrgid ABESE 1 K. EBMER AR, 45
S HUR BRI Re v AR o0 L T i o 5 e T v LIE T
o BT A FARIR R AR 100 pg B H 1 RH IR, T
TESFHARBEH BK 1.8 o 5 H 1 U Bk 7 . BUREE
25 mgfH3IW.&KER 1.68gHH3IKAMR, A
Bish 8 K .0 LA RS T i 18 7 0 2h IR 25 SR R A2 =5 4T
SRDNBEWRAG . ABESR 10 K, 00 5 AH S G T 38 4 T 5
PG O MAERER 25 12 25 8O AR Y7 51 1 0 WL 43
ol FFd P O LR 05 5 B30 Fi TR L0 R A R L T B S
H L J0O B PR S A GE L I R B U T R QLo A 10
mg B H 3 IR LTS 600 mg B H 1 %Kik
T . ABEEE 14 KT B DI6E 0 LA AH 5C 6 AR B A .
OS5 bna st . ABEs 23 KO AR br AP E 2
B G AR IE 5 o O JULTE AH DG F8 A rb L2 95 7 ] 1 i A 2L,
2 30 STt A LE R S UL B R o R TR I S R
FIEW(H . B B e T B B 24 4 i
Q10 J 22 HUAR B R4k v, R Sk W) i I DR 245 i g
W A AR P D dE A O S B DT, R 2024 4R
1 H 8 H,HRH L ALEEHS AR T 5%, # % 2024 4F
2 27 B W 7w A2 AR IR R L R
D T R AR R o SR A W B AR R AR . R
AR A AR BR A R b, AHOCR I 25 R L3R 1~ 3%
3.

x1 BERI7DUER
Ko 4 ] FT,/ FT,/ TSH/ Ts/ T,/ TGAb/ TPOAb/
(pmol+ L") (pmol+ L") (uIU+*mL ') (nmol+L ') (nmol+ L") (IUemL ') (QU+mL ")
2023 4E 11 A 27 H 0. 96 0.50 100. 00 0.30 5. 40 27.10 600. 00
2023 4E 12 1 10 H 3.28 9.83 100. 00 0.81 44.10 29. 90 600. 00
2023 4E 12 1 18 H 4. 90 15. 50 39. 90 1.28 66. 70 21. 50 600. 00
202441 H 3 H 4.18 15. 00 25.10 1.08 56. 70 23.90 600. 00
2024 4E 2 F 27 H 4. 86 20. 40 5.25 1.18 72. 80 17.50 529. 00

EFTy b ik i & = o WOk BRE A% .FT, f 7 i & FORIRE . TSH AR FRRHE T, Al =St FRRE AT, o
ORI E L TGAD & TR BRI E @ F0 48, TPOAD J Wk M 3 b 4 B 30 ik

x2 BELENER
i ALT/ AST/ WLEF/ CK/ CK-MB/ o-HBDH/ LDH/
6 25 1 i)
(UL (UL  (umol+L™H (U-L™H (U-L™H (U-L™H (U-L™H
20234E 11 A 27 H 58. 90 118. 00 136.00 2918. 10 77.77 399. 00 419. 67
20234 12 H 4 H 58. 00 138. 40 120. 00 3827. 80 104. 01 528. 00 536. 67
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2025 4 T R R 2 B 2R %2 W
x2(8) BEHEWNER

) ALT/ AST/ AL/ CK/ CK-MB/ o-HBDH/ LDH/

A6 A Bisf ]
(U«L™H (UL Y (pmol « L") (UL YH (UL Y (UL YH (UL H

2023 4E 12 H 10 H 35.00 45. 90 105. 00 1360. 30 28. 14 385. 00 417.01
2023 4£ 12 H 18 H 13. 00 19. 60 100. 00 386. 81 13.03 195. 00 220. 24
20244F 1 A 3 H 7.40 14. 80 80. 00 183.61 9.58 110. 00 147. 23
2024 4E 1 H 8 H 7.40 12. 60 84.00 143. 14 10.18 92. 00 125. 24
2024 4E 2 A 27 H 12. 50 12.70 85. 00 70. 06 8.06 99. 00 130. 67

HAST AW ABRAFEZ BB ALT ARNTAEARAELHHE . CK A MBS H.CK-MB 4 B %% FEITH.« HBDH & & T

B WA E,LDH 4 9% A8,

&3 HBEOE 3 TR BNP.D-D 54R
Ko 2 1 ] cTn/ CK-MB/ Myo/ BNP/ D-D/
(ng* mL™ ") (ng*mL™ ") (ng s mL ") (ng* mL ") (mge+L ")
2023411 A 27 H - - - — 0.59
20234F 12 A 4 H 0.020 23.49 181. 10 13.70 0.51
20234F 12 H 10 H 0.021 11. 20 124. 00 — 0. 44
20234F 12 A4 18 H 0.013 4.10 55.10 34. 30 0. 50
202441 H3H 0.011 1.99 41.00 45. 60 0.59
202441 H 8 H 0.009 1.43 34. 30 44.90 0.35
202442 A 27 H 0.010 1.58 27.40 42.50 0. 66

i :cTn K AL45 % & ,CK-MB b ALE % 8 5 T8 ,Myo 4 Al % & ,BNP Jy B & # X Ik, D-D % D-= R4k,

1.3 ZH5br

1.3.1 O JUUEE T 5 R B R ST B A DG BESR
LW PD-1 #0615 2578 B R T 25565 10~24 [R5 &
ARSI o W EEMES L R LY TCTs BN 4 0 M
18 HR IR T Be 58 R 2tk iR 42 . ICTs AH OGO LR J2
— fi > UL irAEs, {H J& 5 S8 R m ik 39, 7% ~
50% 5 R TA irAEs B9EE—7 ., BLALL LR I PR
CRATEALHG OB W L UL | P R X | Sk =L 0 LR
EWUN BNP 8 n- K5 proBNP(NT-proBNP) | JJL45 &
PR ULER e ) T e, O T R AR — RS
RS RS R BT 6 B A5 v B A R A IR R
DIREUR AR B RN R AR >10% . 8 T+ 43 % Wiy
AN RN S 10 LA B 2 A B 3 A L . R R
it R BT 3 A S B B R R T B Ue AR E TR L 4k
S0 WURE TH L EO L B BNP R WS %, 258 % &,
2B Ry R B A AR BRSO IR ) B GRS 5 1R O AL
it FH v o T HEBR AR B A TS RO LR .

1.3.2 WA APt &gl AR R )
REVIR 5 . 45 7 100 pg AW R Z B A D IRIGIT . (H
H B Be s A TIF2Y S 20RO BE B H 3 e R in 2, OF
IR NS Dhae = O WU T s . B R I 22
RIEZ R 100 pg, 48 R e 17 I 22 AR IR 25 04 7 B
Jof /N T Uy 2 R N 23R R 2 s
F) 3G sk P RT 8 51 R H R AR 2 g 0 HE RE AR I R 24
Uiy 17 3 AR B IR =67 R n 22 IR IR R B4 A

B S 75 A AT W AT BE B R RO . I PR 24 0
HE 8 W Morisky FH 25 4 M1 it 26 % iz J8 % 1
UMM AT VT A, 25 B A5 2 AR 3 00 FH 24 4R PR A
22 B XHIZ S RG R 2 U X R A mak AT T R .
DA$EE e L 2540 DN S Ry i PR VA 7 380 L 25 2 il
2 XESh

R XoF 1295 191 o BT 114 285 5% AT 4, 1% 1 0 WL T T
e Ay R IR T A el R P B, AR R N AR G ICTs 3K
FFBR B )y i D AR 1 3 1 SR 45 TCTs 3CH IR AR T ik
R Y I R 8 S iR R =%
2.1 BRI BUE 2024 48 1 AL 7EPE B 18 A
ICIs, HAK L3R 4,

x4 BERLEWICE

75 454 LN B s 2 A il
1 FEE A S PDL || 11 LRI PD-L1
2 i i ] 24T 12 B F gt

3 REAREAT 13 s 0L g

4 BEM 14 BRI SR B

5 FEM A B0 15 BRI

6 JREE A AT 16 RRA AT

7 S ] B 4 17 YN X/ CTLA-4
8 A A 18 REJRF#H  PD-1/CTLAA
9 AR kAT

10 gy R bt

X BB 2 ) © WOk B AR 3 7 M A B R R R
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2025 4E VT R B 24 B 2 4l B2
IR RGO B S 2 ORI R IC B S B S A S G SRR S B 2 M SR

. AE T SCEUE P N L O BE A 4E L DA
& BT 18 A ICTs 44 FK . FHAR R 2 g iR~ “ 5] 7 Sy
¥ 2 1A 5 76 Ab SCEUHE JE (PubMed , ScienceDirect) H1, LA
FHINL 18 25 8 24 FR 3 3C L “hypothyroidism”“case” N ¥ &
i), KR N ] MR PR & 2024 4F 5 L UCEE ICTs BOFIR
i 33 8 D8R 1) 9 191 41 4 2 SCHR

A2 SCHR K2 f91 312 A 5 Y SRR

2.3 Jiik RANARSCRERIETT B R L O0 Sk R E Y
el NG CNE S -3 1IN ERE N iR o N S D B AL IR N 871 2
TR 1) AR I [R] AR B 536 0T AR IH S A S R

2.4 HER SRR BTG bR E R SCER 67 B W L
191 81 {51, i 2t 4 8 iy s PR 151 24 41000 LR 5

2.2 WWARHEBRBRUE A A AN TT R 3R SR
F®5 ICL BRRBUMERENEEER
5 ij ; ; ; i: %R i K 5 W T j: ;k
1 WREMEH B 52 HEWMZN  domg  HRAAIAMARC  ZHIRE CRRNR,EERE ERRRERR 50 pg /d 45 R #fe [11]
I WA GG BT RIT
B 60 AR 200mg  HRMG T QAN RIELE ZT R ER KEH AR RS 100~150 pg /d # [12]
1R
5 38 i 0mg  HRMAUAAR %5 ME BRTH B MIRIER 25 pg/d i [13]
2 MRARRE &0 B Momg  HWHAGIAARG  ZHEHE BHREE EES REL . THRTRBEM N 25 pg/d W [14]
MR
18 Wk Homg  HRHE LA Ik R I e IR O B 5 B2 RIRZ A 100 pg /d W [15]
oo RERE 2mg/kg  HUME 6 A LHARE R TRTARBREM R 75 pg/d ¥ [16]
62 MR Smgke HWMA S AAR  KBLSEFE IS KE MM AWE  EHTFEMRBRHN 100 pg/d #5 [17]
AU eyt R i e
B 56 ik 180mg  HUMZ 75 d VTN FERRIR R MR 25 pg/d # 18]
Bo62 M 3mgke  HUMH 2 B EHAR 8RR 0.5 mg/kg MIAH 5 [19]
JAM R W Z 25 pg/d
5 42 ROZE 180mg  HAMGLAMAR 2 G P XV B O R A L RIEIN S ¢ 2wt #5 [20]
%51 B Smgke  HWHH 9 DESNIA N BT RIRE T 50~125 pg/d i [21]
B4 HE A HRMGAAAR KRR (B2 R Z N 100~300 pg/d TS [22]
3 MMRIREE 56 N 200mg  HRHE 3 PR3 KB ERRBE R 25~T75 pg/d WP [23]
o6 AIRE 200mg  HRHL 2 ZhaE AL ERIRE SR 50 pg/d i [24]
T 66 BEE 10mg  HR&HHSHA ZhREER R S TARIRE T 50 pg/d ¥ [25]
O 5 A B I -4 200mg  HREL 4] 2 itk R T ARRE T 75 pg/d I [26]
Bo55 HHE 200mg  HRHEH 1A HWA6AARIMZ ) B FEH EFRBER? 25~50 pg/d  WHE [27]
$ 075 3
T HAREE 200mg  HRGEL24MAR Z 0 TR BT Bk (2 ERARIER AR 25~50 pg/d e [28]
5 REAREH 5B Oo63 i 200mg  HRHE 3 20 g KL ERRBEMA 25~50 pg/d - WFE [29]
6 BEMEAH B 49 FHE 200mg  HREL4MA R IR A S IR L MR A 12.5~100 pg/d 173 [30]
Bo5y HE 200 mg/m®  FRHL 64 it KB SRR E T 0.05 mg/d I [31]
TOERAERE fo65 W A HRAE 8 B BTN R TR #5 [32]
8 MEMKLH K 63 1200mg  HRHH 19 AR A TIRERM 25 pg/d ¥ [33]
9 kRS 5B 60 RERE 3mgke  HREHHA 2 95 KL FE AR E T 50 pg/d I [34]

2.4.1 BEWENSSMH KRRIAFERUER 81 FlHk
B IE T B A 56 615 69, 14%) . A 25 ) (5
30.86 %) A Ll Sl 2. 24 ¢+ 1, 4F 8 7F 31~85 %, F
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A T R I 27 g 2 4l

% 2 ]

FEBR R T BB R AR & A R T 5 1 Shy B UK 4 A2 B i A A
RANEIRNEIT R 21 dQ DR BRI EIREA
17 A,
2.4.3  HORIRDIREWGRIGIT 5T fE 81 iR
o JUR LR RS EAR R FH 2538 T, FEAY 80 fil 3R
P22 AR MR 2280 1 3R 97 TR IR S B iR . 7 48 1 5 7]
L R 1 BB E ST, R HERR A B o kR S B R
FH 24 588 AR T U 1 00 L A 3 FROIR IR 2 g iR
i IR 45 7 XPRE VR IT S R AF e
2.5 5o AMC EWH ICs W5 S
SR MR 2 fE R L B IR T R AR IR AR ) RE DR 1Y
MR & . ICTs 5 0 R AR T 68 98 R 19 & A= B [a] R
— UL R A = 07 9 55 A LRV IR IR M R B AR
I7 J5 R U R AT A B ek, O B R R R
R SCHEIE 9 610 o0 B R TCTs 3R YT I B0 R R 3
AE IR | (H AR 2 R 0 25 08 I T S B0 0 B00 LS
TEE AR RAE G RN ICTs YR 7 i B U e i i 1Y
A B0, A 11 B0 R W R IR YT . e Y HE A
ICIs IR Y7 BT HEAT SE Rk A s R 97 B A), i A 4~ 6 J8]
EA 1 WAL R ERIEER, 5 12 E A1
W . TORE R A B OBR R ) BEUGR TE AR YT, B 4~6 8 1
PRI TSH K B8 T4, A 5E R A R R 2 58 iR 7
AT AR R BT L
3 itig

ICTs e B WL A A B R Sk H AR B ) B B A L HE IR
i 3y B DA S B WL IR TCTs MG HUR R 9 . H Al
Xt ICTs 5] 2 H R R T g s 3B 1 4 AL i AF 5% 4% 2
ICTs FT SO 5C 1 9 23 b AN R B I K A % Je 1Y) i e BIL Al
WA FriE— AR

FFBR M T Bl B A 2 TCTs 3 LI 20 I R 8 A R
s FAR B 2l R s 23 5| ke O LG T i . H T, SCHER R
B R Z R ICTs 5] & HIR AR D) 6e st R 9 ], B ICTs
IO WUEG T & i 8 . ARDFFERGE T 1 68 A B
L) BT | R F R R T R R L gk T 51 & O DLES T
(4955 1) 45 73 e R F TCTs B 7 G 1 HF AR B T i sk AR
N UL PN 43 6 AR BB N ] Bt B G T IR R 3 BE
B AR B0 LR K T 5 R 3 B LG T L RT  OE
S5 Ry PR R T R R BT

FENG PR S5 Br TAE o, Iobogg B B2 A= FLIG PR 25 Ui By %%
DIUME s % 85 0 25 208 . % 45 52 3 B e i
AR YT I B I R S AR ORI PR 24 U Ry X AR 2 3R
7 I I L b SRS 0 A3 4 AR AL DT A N )
DAk G 7 S K A A R RO &R R 3 TE B
FEIRYT AR B e R PR R 32 25 .
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Analysis of research hotspots and evolution trends

in the allocation of medical resources in China
ZHAO Long, HUANG Longjian
(Youjiang Medical University for Nationalities, Baise 533000, Guangxi, China)
Abstract: Objective To investigate the current research progress in medical resource allocation in China
over the past two decades through visual analysis and provide theoretical recommendations. Methods Litera-

ture retrieved from CNKI and Wanfang databases was used as the research sample, and CiteSpace software was

employed to construct knowledge maps such as co-occurrence networks and keyword evolution. Results The

volume of relevant publications showed a fluctuating upward trend; universities were the backbone of the re-
search, with limited collaboration among author groups and strong regional collaboration among research insti-
tutions; high-frequency keywords included “resource allocation”“equity” among others, whereas “coupling co-
ordination” and “dynamic evolution” were current research hotspots.  Conclusion The number of future stud-
ies will likely continue to rise, with sustained research hotspots; Deeper exchanges and collaboration among au-
thor groups should be fostered; It is recommended to further optimize the coordination system, enhance public
satisfaction with medical institutions, and guide the public to seek appropriate medical treatment.

Key words: medical resource allocation; knowledge graph; visual analysis
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Analysis of staff mobility in Guangxi Center for Disease
Control and Prevention from 2020 to 2022

BAI Xinyu', LIANG Wenjie?, LI Jiaying®, HUANG Qianwei’, ZHANG Xinmei’,
ZHANG Feiyi* s MA Zhenyu®’, CHEN Guoxiang®

(1. Guangxi Academy of Medical Sciences, The People’s Hospital of
Guangxi Zhuang Autonomous Region, Nanning 530021, Guangxi, China;
2. Guangxi Medical University s Nanning 530021, Guangxi, China)

Abstract: Objective To assess the inflow and outflow of staff at Center for Disease Control and Preven-
tion (CDC) in Guangxi, and to understand the current employment situation of medical graduates from local
colleges and universities in regional CDC, so as to provide a scientific basis for the future construction of the
talent team of disease control in Guangxi. Methods Questionnaires were distributed to 122 CDC and 19 uni-
versities offering medical majors across the region, and statistical analyses were conducted on the staff mobility
at CDC in Guangxi and the employment status of graduates from medical colleges and universities within the re-

gion, Results From 2020 to 2022, the number of inflow staff at CDC across the region exceeded the number

of outflow staff, and the overall human resource quality scores of inflow staff was lower than that of outflow
staff, with only 23. 33% of outflow staff remaining in disease control institutions. Regarding medical colleges

and universities, graduates with junior college degrees had the largest proportion of employment in county-level

BB VEAHEREME] 2021 48 B 78 KA S0 UF 58 L 0 SR E 0 H (2021Z) Y1117
F—1EE . ARE B+, A T A ENR 5 M 4h & B4, E-mail : bai_xinyu2020@163. com
BIRAEE BRI, B 257, 0F 58 07 1) 4L £ BE 2%, E-mail : chenguoxiang@ gxmu. edu. cn
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CDC (54.48%) ; graduates with bachelor’s degrees had the largest proportion of employment in municipal CDC
(50.35%), while the number of master’s and doctoral graduates employed in CDC was relatively small. A-
mong the majors of medical students employed in CDC within the region, medical technology accounted for the
largest proportion (29. 59%), followed by public health and preventive medicine (26. 56%). Conclusion

The brain drain situation at CDC in Guangxi is relatively severe, with a small number of high-level talents from
local medical colleges and universities employed in CDC within the region. CDC and local medical colleges and

universities should establish long-term cooperation mechanisms to jointly strive for the stabilization of the tal-

ent team at CDC.
Key words:

universities
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Analysis of Chlamydia trachomatis, Ureaplasma urealyticum and Neisseria gonorrhoeae

infections in the female genital tract at a hospital in Baise City

HUANG Linzhu', HUANG Yanqiang’

(1. Graduate School s Youjiang Medical University for Nationalities , Baise 533000,
Guangxi, China; 2. School of Basic Medical Sciences, Youjiang Medical
University for Nationalities, Baise 533000, Guangxi, China)

Abstract: Objective To analyze the epidemiological situation and infection characteristics of Chlam ydia
trachomatis (CT), Ureaplasma urealyticum (UU), and Neisseria gonorrhoeae (NG) infections in the genital
tract of women who visited hospitals for medical treatment or underwent health check-ups in Baise City, Guan-
gxi, and to provide a reference basis for the prevention and control of genital tract infections in females.
Methods A total of 4 181 vaginal secretion specimens were collected from September 2021 to September 2024
at the Affiliated Hospital of Youjiang Medical University for Nationalities. The DNA of CT, UU, and NG was
detected using the RT-PCR method, and the composition and clinical characteristics of female genital tract in-
fections were analyzed. Results Among the 4 181 patients, the detection rates of CT, UU, and NG were
7.87% (329/4 181), 53.89% (2 253/4 181), and 1.41% (59/4 181), respectively; CT and NG infections

E&WE :EHZEARPEIEE T H (32060018)
FE—1EE B AR LR AR B ST ) I R TR AT 9 F  E-mail : 852738103@qg. com
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were mainly concentrated in the age group <25 years, while UU was mainly distributed in the age groups <25

years and 25 to 50 years. The population infected with CT and UU was mainly composed of pregnant women

and those with vaginitis, whereas NG infection was mainly seen in patients with urethritis.

Conclusion The

detection rates of CT, NG, and UU are relatively high among women of childbearing age in this study. There-

fore, efforts should be strengthened to prevent and treat sexually transmitted diseases in adolescent females.

Additionally, since the infections are closely related to pregnancy and vaginitis, genital health education for

women of childbearing age should be enhanced.
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Research on medication rules of traditional Chinese medicine in
the treatment of ectopic pregnancy based on data mining

TIAN Yuchen, XIE Liangyu, MA Runze, BI Shihao, SHI Bin

(Department of Orthopedics » Shandong First Medical University Neck-Shoulder
and Lumbocrural Pazin Hospital , Jinan 250117, Shandong, China)

Abstract: Objective To analyze the medication rules of traditional Chinese medicine (TCM) in the treat-
ment of ectopic pregnancy based on data mining technology. providing a theoretical basis for improving efficacy
and new drug development. Methods Literature on the treatment of ectopic pregnancy was collected from
the China National Knowledge Infrastructure (CNKI), Wanfang, VIP, and China Biomedical Medicine (CBM)
databases to establish a prescription database. Statistical analyses were performed using Microsoft Excel 2016,
IBM SPSS Modeler, and IBM SPSS Statistics, including four properties and five flavors of medicines, distribu-
tion of meridian tropism, frequency statistics, medication combination rules, drug-drug associations, and core

drug combinations. Results A total of 52 pieces of literature were collected, involving 95 types of traditional

Chinese medicines with a usage {requency of 502 times. High-frequency drugs (top five) : radix paeoniae rubra,
semen persicae, rhizoma curcumae, radix salviae miltiorrhizae, rhizoma sparganii. The medicinal properties
were predominantly cold (38. 45%), and bitter flavor (43. 35%) was common. The meridian tropism was
mainly the liver meridian (38.04%), and the primary drug type was blood-activating and stasis-resolving a-

gents (48.41%). Cluster analysis yielded three new formulas: Al: rhizoma curcumae, rhizoma sparganii, ra-
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BWIRAEE M, FAEBE W, — B, 1 BT 4R 2T, E-mail : bshi@sdfmu. edu. cn
— 335 —



2025 4E VT R B 24 B 2 4l B2

dix paeoniae rubra, radix salviae miltiorrhizae, semen persicae, trichosanthes root, scolopendra, olibanum,
myrrha, corydalis yanhusuo, hirudo, and carthamus tinctorius (modified version of ectopic pregnancy No. 2 de-
coction) ; A2: panax notoginseng, herba leonuri, ligusticum chuanxiong, angelica sinensis, achyranthes biden-
tata, and cyperus rotundus (modified version of Shentong Zhuyu decoction); A3: glycyrrhiza, pollen typhae,
sargentodoxa cuneata, trogopterus dung, and lithospermum (modified version of Shixiao powder). Drug asso-
ciation rule analysis revealed strong associations between radix paeoniae rubra-semen persicae, radix paeoniae
rubra-radix salviae miltiorrhizae, and rhizoma curcumae-rhizoma sparganii.  Conclusion TCM treatment for
ectopic pregnancy is guided by the theory that “pathogenic blood returns to the liver”, with a focus on soothing
the liver and promoting blood circulation. This study provides theoretical support for herb selection and medi-
cation structure in TCM treatment of ectopic pregnancy, offering important references for further clinical appli-
cations and drug development.

Key words: ectopic pregnancy; data mining; medication rules; traditional Chinese medicine
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e AL 0 AR L B R AR
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FARYI VBN AR i D KR B RS R E SN
B B A B R, A2 MR A B R TR T
PLEE AT B Xof b U 2 R0 41 g o i D0 B % o S o A
Ab A T3 T ROR AR X T IF R A 22, HAE R A R e gt
R AT BE o AR X AR Y AR 0 0 AR S R
BRI TR Z 8 TR K CRC &, B &M
 CRC AT I H A,

4.3 SILS  SILS 7E fig if JLAF 1Y I H 3% #3224 [F)
TAR GG B T A B A = A I 7 AR AR AE
FEAR Ty 1kl g R ) B — ) R AT R A TR R
TER L T SILS MR R e O 4% HAFTEHL R
R AR T AR A B A 49 0 = 00 1) Bk =, 845 Sk 5 4R
i Z [E] Y h g R BT A2 BR R 4 A Y R A0 4 /NS B
FAL BN GE 7843 45 45 STLS 1Y T A i 8] %5 % 42 1 s
BPFARERK, HAT 0 F 74 SILS M Z
A F B SILS S H LA T & L St B 0
A BAH ML AR 52 25 1 fift e T SILS 1 FH A Jay BR A4
WFIE R W, SILS A% 518 15 B2 T R A & AH [R) 19 22 4 1k
AR ATHE T AEA b i i RS B i 2 BB AT e i
V] ) 11K B A T L STLS 22 B S AR T 1% 40 i s 5
Ao ZARGE F T 0 il B B A 2% L AF 28 AR 55 AN
FMA —EZREH . TEREMAEARE X SILS
A AR SR B I ek i T A% 4 I L A [ Sh G L STLS
57 2] i 2 30 ~ 60 i 22 [8] 4 BE )8 — 44 AR B 24
() SILS #E& .

4.4 Mg NTAR  BEE BT AR LR Im R 1 i R
7 T JHE R 18 22 114 Jey BIR A 32 2 68 11 O L 481 n T R
B THERY (2D) L R B TR Sk A TR E L A 0l 4R A
i S N TR 2 BT AR B A BRI R A 7R
filh b AL AN TR R G i it ok v Ik 22 R, i
B 2 8 35 I8 & &R 4 (Intuitive Surgical, Inc. ,
Sunnyvale,CA,USAPY ) ZFRARG R TEEM
3D $AG KT L Tl 1T ER A AR B AR B A A A
AR T AR SRR A WS 2 7 A [ EE 9 AR 2
BB B 4 55 pe 78 5 |) HL R AT TR AE . HLas A RGEHY
7 AR A 52 22 Jm R L B0 436 44 25 I fuh o R 5 L R GE R
F I AR A B 2 2 Jmy B 5 45 R L 4R Y
15N s DO R Y 0 R R R N = T S SR
WFSEIE S L g N RGETEIRIT R ss s A T #
ST AT A A 1 T B PR b i AR =X H i 7E [ N R
A& BT RA BRI ER &R, Sz, Hl
ar NTFAR H R R & AR ) .
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AKBEEAIAQPHDEABEEARXRKNEEZR R B L BN EREILEEMN SN0 FHERES, £
HEFREN AQPIAMEEN RELBF R EXRERN LR L RF ERERAE 2 kA

BEHEMAX EEAN S FINARIRANHL -—EREEASFH R X ENFAL., AXRGELER AQPI By £ 1
T RRELEEREE TN TER R ATEENED RIS METEANES .
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W S ph R G 5] R 1Y A B 1 9 S N £ E
PNE SR AR | G P R M [ 22 4% B D) BE B A5 0 HAZ O
o BLRRAE A2 SRR W itk 2D (B s e T R AT 4
BRAFE T A E KRBk . /Kl iE & A 9 (Aquaporin9,
AQPY) 2 5 [ 38 38 £ 500 I B il g A oK A
NG TV S i A A 2 L 3 TR AR R A JR TE S
FEVA T AL S B R PG HEAE . I AR AT SR B
AQP9 TE R TRIE T R X F 5, BIS & FF kB (nuclear
factor kappa B, NF-«B) &5 {5 53l % , I fil 2 & B 7 B¢
T AR A B B K B i A R OE S R Al gl 2 B
it . BT AQPY B i B 5 A i
R G R 2 A AT T I 5 S M AN L B 0 P 2 S AR R G
EHXT AQPY B 45 Ty BE R AL 78 Ik EEAE P g 1R
FHBL S 1) 36 97 9F Ji& 47 2534 . & 76 4 D0 A ik 75
G TR T TSR W B2 4k VR M AR i Bl EG ) il PR VL T B9 B
k.

1 AQPY MM 5 IhaE

AQPY J&— Fl B A JhURR 43 1 45 40 1Y 125 15 T8 2R
Fo 295 DR ER IR HEH L. 4> F = %Y 32 kDa, H I
RE MR T BE DR ST B 7S B I o BR5E (TMI1-TM6) , L)
SEINESIE AL A2y 3. 4A prh e fLiE ., TM2 A
TMG5 BR5E b #4> v AR <7 B NP A JE 5 ¥ Bk £ 1
i g A IR R Arg B BE B R AT 20 Al KA ] L
BELAONE o K5 HE R 42 K 43 7 St il IR R VFLIR 55 /N4y 1
Vs R B s R . T AN MR AR B/E BR 5 40

EL2WH . W ARB ST H (2020GXNSFAA297103)

JELBE I B A/ C/D 3R B B 3 5 3R AN A ZE 5
AQPY S5 EME BN T H S B Tl Feis 0%
{5503 T HAR AR F T8 2 R 52 5 1Ak L) 4 45 40 i &
BE B AR S . BRI Serl1 {37 55 B R £k 7T
AT AQPY By R 55 1 175 1 P - W TR 1k 4 i LK
12 B AR TR R A T T RE B2 e I E A 5 2 B Al
B OBLA, AQPY YRS PRI ORF M, NS5 K BRUF
F) v JEE FH AL o B8 AR AL P B A% 0 D RE ML Ao7 , G B
DX NP A JE 7 b it 1 2 E 14 2 56 TR Ak vy J3E R <, %o
SERIRSE PE MR Y e PR B G T 2L,

AQPY FE NI iz o3 A H B AT 41 8URR S 1,
DI RE WA o W) B A AR S e B 1Y . TR INE
AQPY T I 40 g 2 Jie M5 e 3 38 . i o A S I s A A
18 JpE S AR R B R W R TR AR RS TR Rk B DL
HERG Wi e e AU . B E R, AQPY 2 5 IR R
A L 206 D T I PN A T T 2 N DU A L R o
PRALH 1) 4 28 0 4 Ik BE R IR W L E RF R AhE Bh . Ak
AGUrh, AQPY 38 1 P 5 rh VR 20 g O 2 AT
200 i A W A TR 1 8 5 A 5 A0 IO RS AT A% R T D B
AEJT . TERAESR N H . AQPY il if # I NF-«B il # {2
HERIE R FE A F-a s A 2R-6 AFAE R P 7~ B[R] ) 3]
AT T M it M2 v A% 4 R W R (NADP HD S8 Ak Tl 135 1
TN FR) S8 A R 38 T8 B S% RE SRR T R A

AQPY WK 1Kk % £ JZ % 15« 5% K F 1, NF-
kB AP-1 25 [R5 Wi 1oz i 2 4 ol Bk R SR L IR 1o RAE 1

FE—EE B AR AR LW A IS T ) M HERE A AL 212 A E-mail 11985181624 @qqg. com
BIREE EE WL, B B AT E 0,5 5 W MeBERE &R ML 23R , E-mail : huangxia722@126. com
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50K Bl JE PR s A2 L B 0l i PISK/AKT
IR RAE R O, FIRIFIE AQPY 231k LU Xt
15 I s 22038 A8 AL A s 25 1 CpG 5 W ik M4l &
FIEME H3K9 £ Pk 3 5 % 5% . H3K27me3 #ll i 3% 35
KA P G PE R HDIR S T AQPY DIk R H 5
22 T o AH G 98 Th s 2h AL S B0 I Rk
T W R e B 28 HE T 55 I A 3z AR g 3R
FiL o T e A A AL R AQPY i K T R RE B . X
SRR~ AQPY il i B G 454 sh A M L AL 2Ry Sk
F ik B A5 8 B HLAE L B A AR S R G i - A 1Y
SRR 211, Ry A 6 25 1) ) T TR AL TR
2 AQPY EBRSREHRERAKN D FHLE
2.1 AQP9 5 RAER N R 1% 0 g B B R
TIE 2 G 88 22 0 5k B WOTE 5 4 A, L R s o TR X
P 52 A4 36F 955 D A 0 g 2 M 56 4 G T 185 Xl i i 7S
FJ5HE M BLCIHMGBD) (2R K55 DNA #5145 40 X 73+
BRI U fioh 2 0 40 6 e 20 i 45 i 4 i R
TR 98 R B T F-a A FR-1BL A E -6 S5 KRR &
R F A i i PR 7 XU ) e e R v B RS AR E
P F-a MO ME IR BEE U8 T 38 13 RIPK3/MLKL i % 175
40 B AR 2 R A A0 A O A T 0k — 4B T A KR
S Z AR Y B A E R K s Rl B, g 2 0 5 HMGBI
455 2 W TR AL LR T W) 2 AR 8 A S 0TS 2 e R A&
fiff-11, VIEIH 2 2 D R AL, S8 A N F-18. B4
K18 SF R T AL, I3 3k 1E S AT B8 6 n i 4 B 4
RES . REE Y RORE SN 3 o 2 AL H S B L R E W
1G5 - it 8 ST i 2 0 5 0% D B 00 L % v e 4 R
P SRR ER 11 6 B R 96 g e 1 5 il vt 20 PR 0 1, 5
S i 7K s VB R R R RE A 3 1 B0 A BE iR & HMGBL
Wit TLR4/NF-«B 8@ BHE S N L EET . 8 A
MBI Sl P ERER AN R-6 FEH T
e fige 10 Ao o i 5 3 4 5 | A e o 4 L 9% e B g 7K i
W 22 55 D 366 5 o I e K 5 S04t 1R RS A6 il 2 W A AL
o 3 TR R RS s o U D A1 i 98 IR BB TR o 90 2 bR R
-3 1550 UL A0 B R T B Mk AU R B RS R
Il R i =0 N - S = K 7 K (T | = VA 1 =
WL AE R RIS 22 HMGBL & 40 i R 7 14 & 55 1 4%
BB B 38 SORFE ™ o HE 3 i 2o B2 V00 AR I AE T i AR
A B JAE A T W 2% AR )RGI8 L B &5 B it
HR S 2 4 B TIRe R AR .

AQPY 7E G B2 P8 T 5 R AE R P 8 A O B A
., AQPY ZhA T A e 40 M B B R 5 B T4,
SR G RE A0 M I IR A S TG Ak . AQPY 2 i K 4 F K
Cl S5 /NIy 15 05 T 5% R 3l 0 2 08 A5 40 e 1 2
RN ek d o vt ol o > ot VAL S DA T B A
AQPY K [ f B 1) e 75 4 /1 B 1 b 200 Ff EE A% iR R

Fe, AQPY il d ¥ T 415 B 4l i35 3 Ik fa
AL B G AL S A RE ) ] AQPY Ik AT FEAR T
Y B A0 A R IR A R oy TR
AN R B 40 I L AQPY i kLR ML I 4 RE S
N, AQPY il i3 e TeBo Wi FR 1L 3K 3 NF-B #5547
3 R R IR oo (1 -6 SRR R TR GA
AQPY e nlFEAK NADPH 4 Ak i 1% % . ol /0 3% M 41
Az 8 T] B 4t TR AR T A B AR TRl A ST o DA T e Ak
it . 7 AQPY FL R M B i AR AL b, bR IR S8 I -
a  FIA -6 45 RAE B B0 A, 2% E 805 0T 4 1L
0 FRBLEI R, AQPY 1 it B B R 1 L NF-«B
T IO B AR A D A A IR T T AR AR S K 1 G
IR0 o Ay I o) T 00 R B RE A5 A 1k s B A T B
Wi . TERE 2 M 175 T 10 e 3 0E B AL, AQPY KR A
Bk /0N BRUFE TG 0 1 25 4 o, JE ML) S5 4 i 5 & A — 44k
RAE W/ A2 £k — A A MBSyt
BB AR I M 4 L2 5 T 0 e A /N BLASE A
HE— RS, AQPY O JIE B E s e 3k, 4 i HL T
AT B TF 22 2 58 I 43 B0 R PR LEF K P e 7 SR
H I AQPY K55 rp A s 41 it 3 500 AH G, B R
KRB FE TR AR B, ST S fE R Y
2.2 AQPY S MMER  MeHEAE A s B ERE
B S5 A M 5 % 1 B 45 < i B S 3 IR DR 110 O B AL
il o2 KB R e 5 dn B A A% O R IR
L ok A AE C-X-C JE 7 fa b N 74 8 itk
Tl A R PR S — R — N JE R ) R E
BB S5 A, A Wi i A O B O P A A i ik S Ak ) Tl
[F i Thl/Thl7 4880 W v TR A ZR-17 UG E
I 4 B, A1 2E b 98 3R A6 P F-a s A R -6 B, {H B
T 4K AT BR8P0 B A 5 B A% /LW 4 il 8 TLLR4/NEF-
kB 18 S BLTE I . 8 5 CCL2-CCR2 il 7% 2 4k X OB
it HMGBI %5 95 I AR AH G 43 F 822X, i — 28 T K R AE
155 T W 200K 40 LA BT CCR7 1T F% 28 ik 08 45 3807 i
N G e N 2 SR e T R P e R iR RS R
I EN RN - R A A TR XU T A 23R8 L R A
J A A B -1 S B0 PR 40 e B R AR T O A L
aob e A A A A A B B L T 4 R AR -9 BRG] &
DAL B A5 493 R LA T S A R 2 R R AL 5 B A R A R -2
W0 & HMGB1 4 % /9 CXCR4/CXCL12 3218, T
21 R BRLAZ A0 ST S R T T B L S SO TR RS B
e W4k &R HMGB1 KT it — 2 T
1 B 398 5 K A -2 b L B g S R v R 4
AR TG BE 1 B B 008 B BH 26 ) 2 4R F 2 8% 1
uyt
AQP9 3 i 1 5 22 B G 3% 40 19 3 B8 3 2 5 T g
T2 5 MR 0 S R A M s i AR, TR
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PERL AN H . AQPY i F ik mlal o 2 5 A E Al 5 ML
I R LG AN 7N = S PN o S SRS | 4 A
B S it 9 B2 B RS St R UL AQPY A TN B
375 T 2 v PR R A i ) 80 R A 3k B R AR L BRI
aob o T AR S B T 4 R AR -9, AR AR 5 R B
FE G| KRG I BHZE , 05K 22 4 H R 08 5 T e E I 0 0
AQP9 S5 R 58 AE TP fig 713 8 A O, T B0 M kL
20 ML TG 1 A RS s 2 TR B T o A
7 VAN b, AQPY 3 it XU ML I 5 A e W A
—J7 L R ZBERI T AQPY 3Rk W3 T w1 5R
M1 BB g 20 i (% NF-«B {5 5 38 8% . 42 3F 9 35 58 A
Fo I -6 G542 R PR B, I P ) 37 M AU AR
AL 5 55— J7 . AQPY A5 19 FL R AMHE AT 34T
HIF-1o/ VEGF %, #E 30 B v 40 g (] M2 g 98 36 5%
b o AR FLAE R 3 0 08 2 ) e AT g R Rk 2 4% E TR
B Az fRT EAR AR, AQPY iR S 5 T k-
0 240 B A < 4 3 M B B TR 38 3 lasT/chlIT B A 8 N
ARG T EEA M AQPY ik LI B T1h 2
T 25 5 DT 384 58 70 W A0 %6 S it R 375 R BB T 5 T AQP9
ke S I K 4 AR I S R T IR BT RE 0 R B
P AR T 32 B 40 i BUEE AR 0 FE R SOk AN i
BT 4 . AQPY 38 i I 4 41 it 44 B2 B2 AR i 3 N 5
e J A F% 5 DU RE - LPS 380N A4 280k 40 i 1 AQPY =
Fe 38 AT R H B T R BE RE AF T AL s T R
AQPY J B 2 4R 20 i 4 JiE F2 j 2 08 5 . AQPY
IHERE CD8™ T 41 il i R AR A, P B L P 3 ] Ja e
bR TR R B S A% T HE A0 B [, L FE ik B A AT
RE PR T 24 i 6 8 i o ) G 2 4 - . e g O B R
I, AQP9 A5 1 FL R #5323 AN A0S B0 40 i d5k 42015
T - Lo/ M5 P9 B AR K 738 A 0 i A 8 T
AT 3 3 e A 9 R O 5 v 40 AR Ak L M2 R I I 3 Vi U
/] O fife A 2 AT 4E AL 5 e R — 18 52 1 4 5 7E B A A
FEM 4 d . AQPY 5 ZAP70 P [A #l il JAK/STAT il
%, T RE 38 Ao B Sk B A RE S0 DR TR B RE Ak M i
it . AQPY 3 3 i 25 R 5 M Y 4 28 40 i S RS A A
U — SAE (5 5 B A B TR AR B AR B e 75 0 G 128
ZEAL A O B, Bl A 3R 36 R A B R AE XU 2R 1] f
P8 IR AR B A R g ) T TR TR

2.3 AQP9 S5 AE M4l (5 5 5% SR IR EE
i 1Y) 95 B HE R A BT 1 2 g — ST AT 5 I 4 K A UK B
MR G REL, R A kR e 2 5% R s A A% 5 3
PRAY 0TS S HAEH . TLR4 {5 5 BRAE Jy 44
Je3 B IAZ O AR AL 5 3 3k 25 5 Hie 22 0 4 0 TR AR A 56 4y F
B HMGBI 4 5 45 A OC 43 F 18 2K ik % B4 531k
I N B 1 88 M A% L BT 1B B 2 A W T %
fi# TkBa, B NF-xB E A 41 M 4% , 175 5 M98 2R 3t A +--
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a A FE-6 A R A TRy [FEE, TLR4 il
1 TRIF R M 3% 72 8005 IRF3, {23 1 % T4 £ %k,
HE— 25 R S R 928 L 25 3R Bl R E U2 I
NF-«B 38 176 RAE H R R A% C/ER @i -
P — AL A A R A -2 AR A F-1R W
B AN AL I 8, I 5 p38 MAPK il 8% % 1 iF 2 15 B6
B2 0 PEAUOE p38MAPK J5 L B2 1k NF-«B p65
P 1 LA SRR M S — 2D IR P9 B A T R
M4 B . p38MAPK 4 H i it MKK3/6 [ # 2 1k
TG L A S I RN AN K TR 1 27 Rk, IF
P AR E T, W A 0N Bax R T-E A, 5
UL A B, p3SMAPK 5 PISK/ Akt i /72 5L KL &
Akt i PIH p38MAPK 11 I Ui il ASK1 ¥ 55 H i
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