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ASER Re3 #IHI 00 £ & SKOV3 48k
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BE BN BRNASERA RSB NEINEBAREKTHELEN LTS .. FE ALK EEZREN
ABER RGBT AYF £ SKOV3 47 Mo 3 78 oy 300 ) BOR ;W0 & B (MTT) b 6 3% 3 2\ 8 . XK £ % Tran-
swell S250-2 B4 A 5 % R Re3 %t SKOV3 4 fg A 1= & % .3t % ¥y % " ; QRT-PCR 3% fn Western blot 3% 2+ 7l 4
WRBTREREEFTHNEBHM T Zeste ZEMEFRFEH 2(EZMR) XA fMmE AN ER, FR ASER
Rg3 xf SKOV3 4 A 4| KA (P <0.05) , B T-F BF L A(P<0.01) , B THHAHEF THR(P<
0.01),SKOV3 s EZH2 WA A E A RB R EWH X B2 AW EW TR (P<0.01), &it A
2R Re3 WA B W4 EZH2 thk3k , (R 30 0V S8 40 o =, I 4 99 498 SKOV3 A 74 B 2 VL KT H
WRE IV EE W R T R R,

K@ : A5 %R Rg3;EZH2; JF £ % ;SKOV3 41 jie

HES#E:R737.31 SCEkERIREE A

EHE 120954646 (2024)05-0369-006 FHRIS (FIERS) #RIRFB(0SID) .
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Ginsenoside Rg3 Inhibits the Growth of Ovarian Cancer
SKOV3 Cells by Down-Regulating EZH2

HUANG Lu, WU Chen, CAI Hui-lan, et al
(School of Clinical Medicine ,Xianning Medical College , Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the possible molecular mechanism by which ginsenoside Rg3 inhibits the growth of o-
varian cancer cells. Methods Human ovarian cancer cells SKOV3 were studied. The inhibitory effect of ginsenoside Rg3 on SKOV3
cell proliferation was detected by cell cloning assay. The effects of ginsenoside Rg3 on apoptosis, invasion and migration of SKOV3
cells were detected by MTT colorimetry, flowcytometry, scratch assay and Transwellassay, respectively. qRT-PCR and Western blot
were used to detect the expression of enhancer of zeste homolog 2 (EZH2) gene and protein in ovarian cancer cells underdifferent
concentrations of Rg3. Results Ginsenoside Rg3 increased the proliferation inhibition rate of SKOV3 cells (P <0.05) , increased
the apoptosis rate( P <0.01) , and decreased the invasion and migration abilities (P <0.01). The expression of EZH2 gene and
protein in SKOV3 cells decreased significantly with the increase of Rg3 concentration (P <0. 01 ). Conclusion Ginsenoside Rg3

may promote the apoptosis of ovarian cancer SKOV3 cells and inhibit the proliferation, invasion and migration of the ovarian cancer

cells by inhibiting the expression of EZH2 , providing new ideas for the clinical treatment of ovarian cancer.
KEY WORDS ; Ginsenoside Rg3 ;EZH2 ; Ovarian cancer ;SKOV3 cells
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AR LA OR I B JHLC 400 £ B9 5988 9 A OBL AR L A e PR
L 3RY7 O SR IR B R AE

1 #REREE

1.1 &EXN5MNE

A0 E5E SKOV3 41 il F RS @4 YK
FZAA. AZ B RS (4 E =98%) (HY-
NO0603 ) 4 | 3 E MCE /5] ; B4 4 1 ¥ ( SH30084.
03) . RPMI1640 3% 3% (SH30027 ) ¥ B 3 E Hy-
clone A7) ; TRIZOL (15596-018 ) ¥ H Jt. 5T Solarbio
) 5 W G & (RRO36A) . %25t PCR A5 &
(RR820A) 4§ i TAKARA /A &) ; RT-PCR B[4 i o
H Vazyme A A & B AT RWKFN &
(40302ES20) g B BRI 24 )4 F) ; HRP #Ric
W51 42 — 51 (SA00001-2) | i Hi/h R _Hifk
(SA00001-1) \EZH2 #ifAk (21800-1-AP) It B 21X
=JE/AH) ;BCA 2 F ¥R BER 50 & (PO012) (48
MU 2R B 5 40 I 3R 2 A 4R BUiE R & (P0033,
P0028) i A &= KA,

Y EE FE46 (¥, Heal Force A R]) ; %
FRE L L, Neofuge A H) ) 5 Bl B2 B
( HZ<,Olympus A 7)) ; £ T fE A FL ARSI AY (3
& , PerkinElmer 2AH]) ; 4 HUAL (R H, N w8
PE/RFAT]) s KA ( L%, CAVOY A F)) ; Bl
BAR RS (£ E , Bio-Rad A-H] ) ; ABI S2 A 38 65
Bt & PCR AV (EE,ABI AH]) .

1.2 Fi&%
1.2.1 Az

¥ SKOV3 4 B T & & 10% Jf 4 1L 15 /Y
RPMI-1640 35323, B A 37°C 5% CO, Y& BE i 40
ML A, B 2 ~3d FIBRERE R 1 1K,

1.2.2  MTT Jygkiseil 4 ft 5e

¥ SKOV3 41 ffd il 5% 3 x 10* 4~/mL 41 fid &
W, DAL 100pL F F 96 FLAR H,37C 3 55 Wi e
24h J5BOHEUE KB AR T 254 T 3, B SK-
OV3 Ziffisy Az HA A S B Rg3 41(3.9.7.8,
15.625.31.25.62.5.125.250.500pmol/L) , 3% |
P HH#HIT AS ER Red BYIRE, HED BifE
FH 24.48h 5T @B T M EILFMA
10pL MTT %W Ab B4, 37°C 35 5% 4h, F ETE
¥, LA 150pL DMSO, #9 FE % 10min, 455
SEAVE R, A EE AR X S BR#2 ) OD490nm 4t OD
fHo HREMEFER(%) = [ (Y4 OD fH -=
4 OD {g) 1/[ %84 OD {8 - 2 941 OD ff ] x

100% , T3 HCmHINR BE (1C,, ) fH
1.2.3 4iffSERESELR

BUEH % B SKOV3 41 fl RAFTHRZE 6
AR, L 4 x 10° 4>, 37C i35 kB A Xt R4
FIAS B Re3 100pmol/L 4 HATALFE,, nZhit
480 J5 , WAL PBS 5 UL, J5 A BRESTH
A6 3 ~ Smin, 78 WM R T A 221> 48 FiE , B 20 L
YHRAWAA 20 & B B8 AT THE, B 40 e A
¥ 300 x g B0 Smin WEHHITIIE, PBS ERG
208 6 FLAREFLEERE 200 M4, BH 3 MEE,
82 ~3d#W,2 e F LS, FH PBS Bk 2 Ik,
IMAZ R P BEEE 10min, FEEER, MAEE
G5 A 10min, PBS {H¥E, HHEUHM, TR R
3/
1.2.4 w40 A0 i 40 fa g T3

HEFXT A K SKOV3 4B fE42FF T 6 FLAR
AR Rg3 100pmol/L AR HARE 3 4
RIL,BEAAESRE 240 EEBAS 2R RS
100pmol/L 4524, -1 B 25 FI X R4, Ak 38 48h, HH
A& EDTA [ 0.25% JRESTH AL 5 AR 4R, Fr 48
HiL B BE SRR 2 B 0,300 x g,4°C B> Smin LR
YR, FATRYSHY PBS VER4IME 2 K, KT 300
x g,4C B> Smin, fIIA 250pL 1 x Binding buffer
HBAM, B HREE N1 x10°/mL, B 100pL 48
HLBW T Sl FiEH, A SuL Annexin V-FITC
1 10pL PLERRIES), #56, FEIR T XA 15min,
BIA 400l PBS,1R5), 1h PIfiE A =X 4r S0k
HRAE S ZCAH BAN 23 BT 45 SR 00 8 40 ML B 309 08 T S
MR T3, BRI TR = BT + BB AT
%
1.2.5  RIJRSEIe M40 HT R BE

TR $CA K B SKOV3 4Hff i 1.5 x
10° A~/FLEEFT 6 FLAR P9, 24h J5 WLEE 40 ML 48 4
B . BEFRARER 4 B BT IC 5 2 7E 6 fLiR
HERIBELR L, 10pL kB H T LR HEH
HRRIR , R &5 & RJR 5 — 30 SRR 4 Mg 5%
¥, PBS WPk FLAR 3 3K, Y2 R 7= AR 4t H AR
AT BE TC LR B 34, ¥ 40 M s HL AL
AZER Rg3 (100pmol/L) 4, BHBRE 3 15
LR SRR A B SRR 97, 0.6.24.48h 43 7]
BULHER,
1.2.6 Transwell SEL0H I 40 MU REBE T

BUE# B3R/ SKOV3 48 RH#FTHIR R 6 1L
W, 9L 4 x10° 4A,37C 1SR, HBAS BRI R
100pumol/ L A TAL B, IR B2 (X R4, nZhkt
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4 48h f5 , KRR, A PBS YEUEE , BINA
JEREBIE AL 3 ~ Smin , i RS KT T LA 4H A, X
20 L HAREBINA 200l & B3 38 HEF T4, Tl 4
JRLBIK 300 x g B30 Smin, HHIESOTE G R 25
FRW, B PBS ¥k 1 ~2 3, IS 1640 3555
EHERE, RN 1 x10°/mL; BUIHLER
200pL A Transwell /N2 ,24 LA T Z A 600 L
4 10% FBS 353 3E,37°C 1555 16 ~24h; BUH Tr-
answell /N, FLFL W, A PBS 1HYk 2 IK;
49% PFA [E%E 10min, FEFH PBS 51k 2 ¥k 45 5 e gy
£, 10min J5f# F PBS ¥k 2 K. BHETNELHE
FZER, FERLEERE 3 N ILEF #4740 B] , 34 Tmage J
AT
1.2.7 Transwell SZHGH I 41 AR 2268

[ 1.2.6 AbFHA0HT, $RAT 1| REGERKE T
4CHT B EBRAXMEERERRES 5,8
A~ Transwell /N FFIIA S0uL ASER RB, BT
37°CH 5 3% 48 30min, 41 H kb P R I a2 A2 R
1.2.6, AR BT WA 5 A 40 i, FEALIEER 3
ANLEF AT BRI
1.2.8 RT-PCR #l] EZH2 mRNA {33k

MRIERRT 6 FLAR b, 3535 24h BT
(= a4, AS 2R Rg 20.100.200pumol/L) T
i 48h , % - 40 R 3G SRR, PBS Yk —IK , BB VA
AL 40,300 x g BS.0> Smin, PBS B 241,300 x g
B0 Smin, £ HIE , 40MTTYE T 548 RNA {251,
W 4HHS , SR A TRIZOL 353747 5 RNA FI$ER,
S fR IR I RNA FIfEE 6t BE T E 0D260
0D280 I J% 0D260/0D280 & , 1% RNA f¥ &l fF
VR, Kl RNA YREEJT , B8 s 3% SRl &tk
T cDNA {5 . 3T qRT-PCR ¥ (51 ¥/F 51
% 1) WE mRNA KA BIFHTRITZED.

%1 qRT-PCR 3|41 ¥ 5

kK FAGY) F4% K (bp)
Homo EZH2-Forward GAGTTGGTGAATGCCCTIGG 195
Homo EZH2-Reverse TGCTGIGCOCTTATCTGGAA
Homo GAPDH-Forward TCAAGAAGGTGGTGAAGCAGG 115
Homo GAPDH-Reverse TCAAAGGTGGAGGAGTGGGT

1.2.9 Western blot #;il] EZH2 7§ H HIFA

SoF A KA B 40 MR AR T 6 FLARH , B 5% 24h
ESARY (ZH4, A2 EW Rg 20,100,
200 pumol/L) T 48h , I G240 ML , 48 FAAEAS fim A 3R
AeSe ) RIPA W5 7K 2% 30min, K ¥
7 3min,4°C 13800 x g B.» 10min , ¥ FIERFERE

B|—F B EP b, BCA BER R WKRE,
RYE A B AT A 5 x SDS Loading buffer,
100°C & ¥ Smin, NP5 ILE AR, BREREEK
17, 10% SDS-PAGE BRIk , VIS , 551, 3
W, TBST ¥k 2min, —HiMMELL S, U
%, ZHM—PiRE , Fkdk. MEFER Enhanced
LuMinol Reagent F1 Oxidizing Reagent, F i& &
ddH, 0 %%, RS E M mMAES O K £, % PVDF
JE R IETE B T ek & OB, .64 1.5 ~2. Omin,
¥ PVDF JREIF0R , B BB REMELER
1.3 %itFEFk

it SPSS 26. 0 AT RITE AT, IHHE
BERILA (% +5) Fmn , FIGLIE L BCR A ¢ g, 24
B BBk R E R 2081, P <0.05 £R
ZRAFHRITEEN . IESERYRE3 Msr
SEIe A EE

2 5 R

2.1 AAK2K R AL % SKOV3 &
o3 58,69 % v

BEE A SR Re3 WREL B, Rg3 X SK-
OV3 ZHRHE 58 300 ) V5 R AR B 8., 40 BRLFEVE BB
WiFEAG, Re3 4> BIAb3 SKOV3 i 24 .48h J5 2
B =8 10, %5 T 100pmol/ L, f5 825550 PP
W SEATARE I, I 1, A A 100pmol/L ¥ BE K
AZSRM Rg B, /EH 48h J5, 55 A4 HLE,
BN E9E SKOV3 40 M 3 R TE R B 8. T B, B R
GitFEER(P<0.01), LA 2,

ABARAER(EBaEME, +P<0.05, % +P<0.01,+ *P<0.001,n=3);C.¥M1
Bl (105
1 A%ER RS stANLE SKOV3 4 7 i B

A B
SKOV3 Blank 100 pmol/L

- . . e 3

50
40 e “'"'.' " . N

he V@ % .
30 .,0--".“ =

L LI

. . .
w Io..- '*;dn'."' 2
. e

¢’y .° .8

v

.

Cloning rate (%)

10 -
LY e o gk

L EKERVAE(SEEREY, ¢ +P<L0n=3) BREATAR,
H2 ABERRS HANLRE KOV R ABH RN E
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2.2 AR 2K Rl x6p £ 5 SKOV3 g4
BA 100 pumol/L ¥ FEMI A S B8 Reg3 B W,
SKOV3 i E T- R B, AFE SRt EER
(P<0.001) , WE 3A, & EXRANEARUK
Mold8 4 Bk (2.55 £0.27)%., (4. 12 +
0.24) % ;Rg3 Ab T 5 YL A SR A K B A 2.4 Bl R
(12.73 £0.17) % . (17.68 £0.14) % , ZS X 1R
21K Re3 SCOu4H i B4 BRI T 3853 5114 (6. 67 +
0.24)% . (30.41 +0.14) % , L,/ 3B,

A B

“ SKOV3 Blank 100 pmol/L
§m o
L —

3 ; o

< ﬁ

[ e

Blank 100 pmol T g w o W

ARRATE(HERER, + +P<0.00;0=3);B.KOV3 HRHHAALH,
B3 ASLR R3 AILH SKOV3 BHATHYH

2.3 AR 2K Rg3 x6p £ 5 SKOV3 zgja
ik 3 R AL

BA 100 pumol/L ¥ FEMI A S B8 Reg3 B W,
S BIFEF FRE4IME 0.6.24 .48, X IE RS FE B
B TR, BE SIS ER(P <0.001) , JLE 4A,
Rg3 Ab3 6h f5 3t R LLE B 410 MU E £ T B ;5 24h L)
K 48h 5 40 Fft E B 7 B AH b A 1 0 B 4 B B R
18, W& 4B, A2 R Rg3 X} SKOV3 40 iF %
RS MEIER, ARTIBREEN BEL, B
AHiteER(P<0.001) , LA 4C,

ARBEE(SEERHL, + + «P<0.001,0=3);B RERHER T ML HEEC 4
RAARE(EREAHN, + + +P<0.001,2=3),
B4 ABER RS AWES KOV BRI H KB W

2.4 AR 2K Rg3 xop £ 5 SKOV3 g ja
(& AR AL

BA 100 pumol/L ¥ FEMI A S B8 Reg3 B W,
fEFH 48h J5 , 525 H4 EL 3, Transwell J7 g6 59
H9F SKOV3 il RB4I A E I B T, AR
grit#EER(P<0.001) , WA S,

A B

1 SKOV3

B] k ]00; ol/L.
&34

|

5 s

oo 3 3 ‘i"..' ’-‘rq

¥ g
, l d&)\g'&_ Rt}
Blank 100 pmol/L:

ARBZHE(SE0BRN, ¢ 5 +P<0.001,2=3) ;B HREZH,
HS5 AHER RS AWERE KOV B2 T

Invasion cell number
(% of control )

2.5 FARAMEREGASLLZR RSB HA
57 $ 5% SKOV3 4g/6 EZH2 mRNA 2% & %
ke h

ABER Rg3 Xt SKOV3 4 if EZH2 mRNA
ARG B @ R RIAE 43 B A [ v BE Y
AZEE RB3 %W (20,100,200 wmol/L) 1E F 48h
Ja, 5= A4, I8 % SKOV3 4l - EZH2
mRNA M FRFEEWRERNIEMERAE TR, B
E&it¥ER7(P<0.01) , lLE 6A, R, ASHE
& Rg3 %F SKOV3 41l EZH2 H AR EAEH
B FIEIVE R, 20,100,200 pmol/L 4 528 H4
B, AFGRITEEZR(P<0.001) ,BEEZHYIRE
FIF B B2, WL 6B.C,

A B
EZH2 mRNA% 1 EZH2E B Rk
1. 5
2 14
%1. 51' wre
1, L1 4. AL
" Blank 20 100 200 2 100 2
ReA(AmolL) Re3(umolL)
C Rg3(umol/L)
Blank 20 100 200

EZH? | (D TS s s 55 kDa

GAPDH | <D T> Ty 4 36 kDa

A FZHRNA Bt 4B (53 B ENE, « «P<0.0;n=3);B. I B it a B (5
BHHLE, « + £P<0.001,2=3);C. 210 B 0%,

B6 A% RS A EZH2 mRNA PR E 6 %2 H B
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3 7 #

PSRRI WA ARG = KB
Bz — ¥ 2020 SEHRHGu T, BRI E Y, B Op
SU B H 313 959 4, Ho A 207 252 BIBET-",
PR O 590 & B BB, I R ¥ f = B 1 7 A M
1o, KRBT Z A0, SO0 RE ST R R
B R IORL R R . B, B9 SR A T RAR
2 YA e B TR TG P = IR DR R

AZEBR R 2 —FEE WP E 4 R
Yy, B> R A S B Re3 WIS LR
AR EE M. HREASET R Xt
B S5 B4 i B A B VR 22 R BR T R Wast 2
J5 EIBESE , 00 0L A B A HL I B 55 A v
. EZH2 & PCC RIER G hifE—H G H AR
EE TRk R RS AU T, EZ2 @3 b A B A
H3 28 27 (i iR = 24k (H3K27me3) , M T2
FREIELE 3 TR R FOA TR . BRIk,
EZH2 7£ 2570 J88 40 i A B i 4 o 38 R TR
AN B I PR &5 S, 7 O 5890 40 L B2 A\ Ak o 0
PRAR R PR EZH2 2K, PST RRTHE, A
487~ EZH2 BT R DT BR AT 30 o O 200 40 A9
AR FER

ERBRS, RIMNBEHRRASER RS £
T AB I 30 ] EZH2 BHWTBP S5 SKOV3 4 ffa iy
WP REMERE., LRERER, ASBK RS
XF B S SKOV3 4HjfR 38 A IR ERE B
EIHE , 5 Bt A] RS AR P S SKOV3
AT, 5S4, ASBR Rgd 4%t
SKOV3 41 il ELA B 5. A3 il VE F , B8 Tk BE 3
=5, 4H M 5 B & 982 (P < 0.001) , Rg3 Xt SK-
OoV3 i B B B MR IF e, BRI T4 i
R T4 MR B B (P <0.001),
Rg3 %} SKOV3 4tiffu{=22 B B W 3l FE A , 48
MR 225 & B @ 8 4> (P <0.001), Rg3 Xt SK-
OV3 M8 B B B 3l Ve F , 40 ML E BB K
B B (P <0.001) , BEE E R A A3,
HEXERB R B FFE(P <0.001),

RERHRERET, 5SEAA LR, ASR
K Rg3 X} SKOV3 40 g EZH2 mRNA F17% [ £k
BEFHBAMEIER. EEASER Re3 WREE
FJF 1, EZH2 mRNA F)3RA 2 B 2B 08
(P <0.01) ;EZH2 & A R B BT E T HE
RBETRE(P<0.001), £ LR, ASBE
Rg3 Xt SKOV3 4 g Ay EZH2 F: B B & H3)

IR, EHAEARE LT #0700 MR — 25
B9,

EAERTR A RS OB T B SR AFRERL, MR
f I A R B R E B AR A R T
B AR BT LR BE PR B B R B AR . 2
F A B SEA , U R I A A A YT R
IR TR Z— SMbmE A 2
HIRBHLE PR E R MBI (FDA) A
THBUS ERRE LR IR /DR | B
HORBRE 5 B8 P S8 <5 2 AR G TT . fH
R BR T 4rA% B 5t 7R SEPR I PR B A S R P, AR
FHF NI EERILE. skt EH R AL,
Ui D AAA REH ARIER, Kb R  shik
i RSt RB M ENAR . Bk, B
B ERA T BIAE S/ N e i A B
ERATFEYETERRE, R EFEHULE B,
FEEERRIMBERLE, ol DIABRAT PR B8
HEWERL B BB, ABIRSRA AT HASE
. Rg3 Y477 O S R BRI SRR
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BERESENYEMNMNREZEE XN AR

o A RRe BRET T R &
(LB E e EFMAF6R, Hd R T 437100;2. BAMEFRETFEE LS TRER)

A= BE R4 F & KRB (QDTE) x4 4] ROBE ot B 4 (DSS) ¥ % Wy 5t M 4 i 3% (UC) AN B o S 4
HeJi 8 (SCFAs) W %o Frik B /ANRIEEHLL A S 4 (10 R/4), E¥ 4 A 4 14 L-QDTE 4 [ 200mg/
(kg - d) ] H-QDTE #1[400mg/ (kg + d) ] , BB 4% £ 9d 4 F 3% DSS, (e 4fn QDTE A H &4 % 16d, F
17d 4k 7%, Mo AN RO 0, R R AR 633 0 Bk DU 2 6 48 P 47 4 LG By SCFAs & & . 4R SCFAs 2 BT
WHRFLRERHFEER QDIEH m UC AERHEF LR AR TR ATR. AR FARMCRLE, R
PLR.TRARAREGEEZ AN ERB M, 5Hit QDIE 7 E 4w SCFAs By 4B Z A/ R UC,

R R IR 5 S AR R B 5 R e 4 3R R B L

HESYES R332 SCHKARIRED A
EYR S 20954646 (2024 )05-0374-006 FRRE(RFRS)#RAE(0SID) :

DOI:10. 16751/j. cnki. 2095-4646. 2024. 05. 0374

Qingzhuan Dark Tea Extract Alleviates Ulcerative Colitis in Mice

by Restoring the Content of Short-Chain Fatty Acids
YE Dan, MIAO Xiao-lei, ZHENG Min, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the effect of Qingzhuan dark tea extract( QDTE) on shori-chain fatty acids (SCFAs)
in the intestines of mice with dexiran sodium sulfate ( DSS)-induced ulcerative colitis (UC ). Methods The mice were randomly
divided into five groups(n =10) :control group, model group, positive group,low-dose QDTE group[ L-QDTE,200mg/ (kg - d) ],
and high-dose QDTE group[ H-QDTE,400mg/ (kg + d) ]. Mice in the model group were administered 3% DSS for 9 consecutive
days, while those in the positive and QDTE groups received continuous treatment for 16 days and were sacrificed on the 17th day,
and the fecal samples were collected, and the levels of derivative SCFAs were measured using liquid chromatography-mass spec-
trometry. Results The results of the methodological investigations for the determination of SCFAs content were in accordance with
the requirements. QDTE increased the levels of acetic acid, propionic acid, butyric acid,isobutyric acid, valeric acid, isovaleric acid
and hexanoic acid in the intestines of UC mice, among which acetic acid, butyric acid and isovaleric acid showed dose-dependent
effects. Conclusion QDTE can alleviate UC in mice by increasing the content of SCFAs.

KEY WORDS : Qingzhuan dark tea extract ; Short-chain fatty acids ; Ulcerative colitis ;Liquid chromatography-mass spectrometry

5t % 45 1% & (ulcerative colitis, UC) J2—FF  THEEER MG E M A YRR, HEX, BT
18 B B RAEERR , HAHE R R R G RE  SMSEKERNERR,UC MEARRAESRE EF

« ESWH.PANEEEBLESIMEES (Q01810); LY HERMELERBER MRS TRHFRPLARRELS
(K20201006)

* * JHIAEH , E-mail ; xlmiacl013 @ 163. com ; zhengminsci@ 163. com
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RV 45 4 B9 1 B8 ( short-chain faity acids, SC-
FAs) RIEBRIETFEHUNT 6 MBI, BIE LR .
BR.ETR.TR.FLR. LRMNCRE, 2HiE
RN, 7T 4R 8 WREA I RERRIE
A%, HhZBR ARM TR 3 FSELILHE S
18 5 SCFAs 90% LA L, T HoAth A4 S5 B i 10 AR 4 52
TR FIR. RAC RN & BE K, H SCFAs
RIS R BB 5 & B EMED

FH %K (qingzhuan dark tea, QDT) &2 BR K —
OB TEREER, QDT BB R JLE R
BR ORI 38 HURE B BUVE SR TR TS S 2
fEH, BB MR XA ANE. FRERH, &%
BRI AT LAREAE UC &R . SCFAs il
BRENRERBY Z —, R EERFT R 4D
R 3 R R, DR B B R MR B IR™ | ) Be
BHTHEPmEATIEE™ . B, BENE, B
PSR T QDT X} /538 H SCFAs 520 B 5% o
A% H B 7EE S E UC /DR, BT E
AR (gingzhuan dark tea extract, QDTE) X}
UC /NRIGIEH SCFAs & &R0, #5755 QDTE Xf
UC /NRIEMAIER, B4 5 QDT By FF & A 4
BRI

1 #REREE

1.1 SERXAH5E

QDT(#idb R BER MR LA R AHE) s HR
$EE R4 ( dextran sulfate sodium,DSS) ( _F ¥R H
YR E RA ) ;5-EHE KB R (S-aminosali-
cylic acid,5-ASA) ({EiZY S HER B A FR 2
)) ; B (Fisher 4 F)) . ZHE (Fisher 7)) ; &
BRHR.FTR. TR R R 2- B R
(IS) \TRR ( L¥ghTh T AR B B B RRAH,
U =98% ) o 3-MF H A Bt Eh BR £k (3-nitrophe-
nylhydrazine hydrochloride, 3-NPH - HCl) (3£ H
Sigma) ; PLIE | 1-Z 5~ (3-Z RGN EL) Bt —
W B% £h BR £k [ N-( 3-dimethylaminopropyl ) -N <ethyl-
carbodiimide hydrochlo-ride, EDC - HC1] ( ¥ H
HERANFEANERARA) o

BHEIERENA BEBRAR (HARS) B
CBM-20A % %:.CT0-20 AC H:iE%6.SIL20 AC H
shiEEERs A1 LC-20ADXR ZE 4 i, Shim-pack ODS
@iEH (5. Opm,250mm x 4. 6mm, A F) , f
(4. 6pum, Smm x 2mm, HIEAF ) , FiE KT
SN B 8040 (BHEAT)

1.2 s£Ek
1.2.1 HPLC-MS/MS Fik

HE R E 30°C ; st i A(0. 1% HER/KEE
) A B(F ) 4 A s PR R 0. 35mL/ min ; 5 BE YR
AT :0 ~ 12min,33% B;12 ~26min,33% ~
60% B ;26 ~29min ,25% B ; i#i4E 10pL,

{EREA T RSB IR, A FAMER,
ARG E IR IR &N BT 2H, B
BRANMEER RS T &, B8 TF R
Hoo RS BIMBB T M B AT H AT P TR
1,788 2 ~3 BT, R RME 1 iR,
R B S BT R S (MRM) , ]
MBS AT B TS E - 4. 5kV; R
Wz 3. 0L/ min; TS HRE 15. 0L/min; DL j& B
250°C ; LR BE 400°C

k1 TRHREEEHRNFGELATER

ity Woin $57/(wr) $EF/(wz) GV QRN QY

[4: B X3 194.00 159.00 15.0 14.0 17.0

194.00 152.55 14.0 14.0 3.0

194.00 137.30 15.0 14.0 10.0

AR 887 208.10 137.00 16.0 15.0 16.0

208.10 165.15 13.0 15.0 12.0

208.10 152.15 14.0 15.0 17.0

TR BB M 137.10 17.0 16.0 10.0

m.15 152.15 14.0 16.0 12.0

m.15 n.5 12.0 15.0 14.0

TR OB1% 205 137.10 16.0 16.0 1.0

m.15 n.5 13.0 12.0 13.0

m.15 107.05 ®0 12.0 12.0

BRE 2088 2%.2 131.15 18.0 17.0 %.0

136.2 152.10 15.0 17.0 1.0

136.2 18.55 13.0 17.0 15.0

KB O2L9% 2362 137.10 17.0 16.0 13.0

136.2 152.15 14.0 17.0 12.0

136.2 107.05 5.0 14.0 n.0

B(k%&) U612 2502 137.10 18.0 18.0 16.0

250.20 152.15 16.0 14.0 17.0

250.20 107.10 7.0 14.0 19.0

I8 675 8.0 137.05 0.0 7.0 1.0

250.10 107.10 3.0 3.0 0.0

250.10 46.10 $.0 7.0 17.0

1.2.2 HREFRERYAHE

RIS, R SR R S TR
KERRAPEIE, 1 70% 282, 7£ 24°C 42
B 15min , & 3 YR OBHRLEL 1:6) s RBURZ &
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FLERI 1 K, ZER BRI 3 o WIERAEZ
MR BB, RS WU TR, 758 QDIE,
1.2.3 YLk

50 H 6 E#% SPF gl C57BL/6 /N (K&
18 ~20g) W H L T KA LY R BARH BRA A
(FEILT), s #F ATIES SCXK (1L) 2020-
0001, Brf/NRERBRIERHET L1 sh ) Ko
AR (AR o BB /D RARREMRHE
RERYIRBE(25 +1) C BB (S5 £5) % 71 12h BEY
PEER 5 18] P i B PR AR R 1), SRDRL A ER R K 8
ol A BB B/NREEYLD 8 S H(n =
10) , L AR 16d, BUASER T RINE 1 Fim,
Xt RRA/INR B B AR AR FIZR T K AR B 4 /N,
T8 XRHMKM3%DSS, LA A 8 XA
TR 3% DSS, 335 8 50mg/ (kg - d) FIF B 4L
#H 16d 5-ASA, B R Y0 £ 4H 200mg/
(kg + d) AR 400mg/ (kg - d) A% 1 KiE#E
SRS 5 16d, 3 T4 8 RITMH A Mk 3%
DSS'™!, ZESKHRAYHS 17 K, SHERTAS & 12h /MR,
BEATIRBE AN 2R TE, IR /DR B FE (R, 7E - 80CF
RIFLMEHE—B 0T

%t#4f (Control) ARk |
{4l (Model) Ak ‘

BHEZ4 (Positive) stk [

AR H(LQDTE) Atk | 200meneia oo
A

e
il (HQDTE) A
L

Bl s Eiiith

1.2.4 FHEEE

e /NRIEE S SCFAs( Z R TR, TR .
TERUKRR R IBRACRR) A& B Z 7T, XX
26 SCFAs FATH R AT At AL 38, FE X A k5 1Y
SCFAs 4T T k%8 , AiEE BT R HE.
ERTMR(LLOQ) (M E KB % EMRBEE. I
LR EE] SRS SEER (FDA) Mg RN
AT,

(H%ZEHE. BN EE LR AR 2T
B TR IR AR IS( AR ) DRI ZS H 4
BEAYZ | PR 4. L-QDT #1 H-QDT 4/ R fE i
L, TR B

(2) LML, BLEAFWKE SCFAs TAER
BZBR. AR FTR.TR. 2R, LR.C
BR) , DA R 1 BR VG TR AR L N AR i T AR A
AR (YY), X RE Uk BE AR (X)) THE RS
I,

(3) YEm EEAE BB . 5 5 B ANV BE o )
FAREXIRHERZE (RSD) #1153 (RE ) #4T AT,
ACE SCFAs Y B 4= (LQC.MQC F1 HQC)
BEATHI , U %E RSD #1 RE,

() FaEME, W EERF 5 (LQC.MQC
HQC) 4> BIFE 4°C 1 25°C T {77 24h, 43 #7 Hofa
EME
1.2.5 FEPmERnREENE

¥ 20mg FEMFAE F A 2mL Eppendorf & H7,
JH 200 60% Z jE ¥ 1E 3min, 10000r/min &4 F
B0 15min, WE FER. REEBEN EHER
TOpL, B 10wl AR (2-FE KR, 1IS) , 5 40puL
% 3-NPH - HCl #5# (200mmol/L) JB-& ,F/E A
ZE /) EDC - HC1-6% M e 5 W (20mmol/L) , 7E
30°C /K¥ 30min, 37 B)¥34] 1min, FH 10% I 2B
WOEARZ 2mL, VS 2EERE ALY
1.3 %%k

BAELL (% £5) Fas, XA IBM SPSS Statistics
26.0 ABAT G, ARIZERRA t KK,
P <0.05 #hA A BFGIHHER L,

2 5 R

2.1 Fk#
2.1.1 E@gH

LRERMGERINE 2 fim, EXAEEANGT,
SRR ( LR NR. F TR TR 7R L
BRJIS.CR) ZBE XTI, RHZ T EEE RIFHM
R,

Hinoy
s % Ty
e ‘
o]
]

s

LZBLAR3 FTRA TRS. ARG KR;1.158. 28,
K2 BeRRREERTRNEEE

2.1.2 ZHEH
ST MEMERBANE 2 frn, R 7 F
(R NR. TR TR R IR AN
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EL8R) 7£ 0. 003 ~ 109. Opmol/g PN EL75 K #F Y
Stk

k2 THEEBEHREEER(n=3)

fEELR wEb% F AU/ (polrg)
Al y=50.8952 +0.1623 0.9% 0.7-109.0
i y=413.412+0.297 0.9 0.1-20.9
BTR y=2859.82-0.019 0.9% 0.00~0.8
TH y=1656.42+0.013 0.93 0.1-8.5
RRR y=4199.20+0.0028 0.9% 0.00~1.8
] y=581.42+0.1963 0.9% 0.01~1.8
iR y=4846. 12-0.0131 0.9% 0.03~0.3

2.1.3 HEHERBEE

E34R87R, BN RE 1 RSD 4 5 4
85.91% ~113.78% 13.21% ~11.83% , H [&] RE
#1 RSD 4331 & 90. 59% ~ 114.74% #1 2. 57% ~

14. 80% , B J7 S ER BEAIR 20 B R4
3 THERBHREEEMERE LR (n=6)

‘ ik 1H

M) T e e mow
T 10 0y 08 B BY
MO 0670 9% U4 44

B Y S 7Y BT

7R e %% 048 0836 8N
MO mR 9% My Ay

B B 48 % 4
BRI 5 8 8 84
MO W@ 90 0T AW

B 0o s % 3

8 0 B 4T 0% 4
MO 146 86 068 28

B 0673 3N 068 628

BRE I 08O 6B N 1%
MO mw s WM 38

B BN 48 D 3%

KR e .91 s 0% 6%
MO mwa 3 L

B mo 1% BH 58l

a8 e 0o e e BG
MO w4 4% W 506

B o s 0Le L

2.1.4 REH

4 B, E4CT ,24h WAATYIEY RE fEA
RSD & 4> 4 85.02% ~ 114.02% #1 3. 51% ~
13.30% ;7£ 25°CF ,24h P943474#9 RE {51 RSD
5 F A 89. 63% ~ 113.09% F1 2. 30% ~
14.78% , R ZIT A EE R AT

k4 THEEBEHRREELER(n=6)

‘ ) 257 ()

M) T e e mow
T 10 &.0 87 %% 1051
MO 2.2 505 7.9 4%

HC %.% 35 W% L6

iR 10 we BN 1w B
MO 5.7 5.97 .95 34

HC e Y Y RN

BTR I 10 9 R
MO %5 5.95 0.0 6.51

HC 08y 1% .95 3

8 10 ®.47 s WS 4%
MO 58 SM e 58

HC w40 0% %6

BRR I w3 % w0 230
MO R VY

B me 4 0y 6.65

KR 10 my 0 0.8 6.5
MO wn 02 NG 48

HC %25 48 0.4 5.55

18 I0c 8.9 12.16 47.81 .73
MO 0.0 8§15 MmN 548

HC %.37 0% uLE 518

2.2 REvEARBHERAE

3 R FERERLZ R, 7 #F SCFAs 1 ZFRAY
ma N (B A s, HOK R TR TR, 3¢ B AE TR M R
F QDTE —J&J5 , B84~ SCFAs & B375 B, i
BH#h75 QDTE 370 T /N BR 28 F & SCFAs K,
E 4 fis, 55t AR L, MR 8 E P & SC-
FAs B BE TFE(P <0.05) , RHABHHE HR
W7 SCFAs /=4, #h38 QDIE J5, HRR. R T
BUR.CREENS, KPR TR IR
SEEBENR (P <0.05) 3 HE IR EMIHE,

A B C D
150 515 0.8 15
= 3 3 e ] #
3 E £ L 3 *
g E 20 E0
5 : Po:
™ 8 i
2 T g5
3 Z02 = |
2 =
< E| 2
2 0.0 o
& & > & &
3 o & @ F&EaL
$ S &S s &
R 3 SFELEE Fege
E F G
505 0.4 010 1 Model
& - c] e
= ] 3 1 Positi
0.4 [ 2 o5 £ 0.08 I LQDTE
S Ii g0 2 F HQDTE
E 0.3 = + 1It - 0.06: {7
g 1 £ 0.
202 + 2 iy 0.04 =
3 £ N
£ 01 301 0.02 H
& = =
0.0 - 0.0 0.00
& &S E S ESE IR
ROESIOE & & $ SFESS
TEE Tt S T

ATEBB.WRCHTRD. TRE RRARE ARG T8, 4§ Mol A1%, «P<0.05,
¢ $P<0.0T, # + +P<0.001; 5 Puiive A1, 4P <0.05 4P <0.01 4P <0. 001306,

B3 QDIE xt&Ak#f SCFAs S B0 B W
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SO
& F & SE
&SSP

RN

AT RRCRTRD. TRE RARE. RBC. OB, & Model £13E, + P<0.05,
£8P<0.01, % + £P<0.001, % # + £ P<0.0001; 5 Positive 4 1135 #P <0.05 #4P <0.01 #44P
<0001 4P <0.0001; 5 LODTE 4 b, AP<0.05, AAP<0.00, AAAP<0.001;=6,

4 QDTE xf DSS % % 4 X N B, SCFAs & B W ¥

S S S &
ST
W EE & T FE

3 7 #

SCFAs REMAEYR N FBEREYZ
— AL E T EME MGG R IE. SCFAs
A% E R RS, AT EEE
J 38 5% ; SCFAs AR LA i 40 A 10 #0122
LM F B4 W, 3E— 5 SR Sh W) R RE I B
i, M, SCFAs BA %% m B s ik 3y
SRR S BE PR B 3 R A BT R B AR
Y BEKE pH. W/ EE R WH REE TR
A W IE SRR N E . Canfora 251 &
UFE 7 F SCFAs 1, ZRREIWR B B , LK R RR
TR, X5RMNOMRER -3 #BHE, 2R
MUBREEYE 10% HEEE, T BB fEMHI %
B SRPHF (NF-kB) BT, DA U8k 528 B 3 i 42
R PIRRTT A3 R b Bz 40 BT RS B
A, B THERGHKRE™, EARE
BK Reg 3B MRBUERMEH R, TRERARK
FIBTLRA  IERFSE, T BRIE S E Akv/'mTOR A%
FIEE EBRE R, R % %A B Claudin-3 1
Claudin4 F35 3R 4 3 738 A0 B o5 1, M
e B mE e A ip e, CREE®
T IL-32,IL-18 SRR AE QML B 7, R RIE R
FEFHH . ALRL R BR, QDTE 7 /)
W& SCFAs & B3, 27~ QDT 7] LA IR ps
FoiE JAE B R A R E

FREBEZR A, AR —FHT & 5 R
mEERFENREDIRE, Fih, % SCFAs #1T#E
RIS E BT — A 2 5 AR Y
BRRR T BER, HEHIRMAIKATIESEGE
BARE, fEdk SCFAs {72, S5 B R IEE AN E
IRREE™ o MR SRR B A 2R 2 B4R 1 A R

BMERERA T2k, BERR SCFAs KF, LH
ERR. TRMERRS B, BFTEREm L™,
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Effects of Mussel Polysaccharide Water Extract on Proliferation

and Migration of Various Malignant Tumor Cells
HE Hong-yi, LI Yan-kun,LI Jing, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the antitumor activity of mussel polysaccharide water extract in vitro. Methods Mussel
polysaccharide water extract was prepared by centrifugating, concentrating and freeze-drying. Then CCK-8 assay, cell scratch assay
and Transwell migration assay were used to detect the inhibitory effects of the mussel polysaccharide water extract on the prolifera-
tion and migration of hepatoma carcinoma cell Hep3B, malignant melanoma cell A375 and lung carcinoma cell PC9 respectively.
Results The CCK-8 assay result showed that the mussel polysaccharide water extract inhibited the proliferation of the above three
kinds of malignant tumor cells in a time and concentration dependent manner. The scratch assay and Transwell migration assay re-
sults showed that the mussel polysaccharide water extract effectively inhibited the migration of the above three kinds of malignant
tumor cells compared with the control group(all P <0.05). Conclusion The mussel polysaccharide water extract can effectively in-
hibit the proliferation and migration of malignant tumor cells, providing a certain reference value for its subsequent development and
application.

KEY WORDS : Mussel polysaccharide water extract; Hepatoma carcinoma;Lung carcinoma; Malignant melanoma ; Prolifera-

tion ; Migration
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Study on the Preparation and Rapid Coagulation Blood

Performance of TiO, Loaded Plasma Thrombin
LIU Kun, LI Yue-sheng, CHEN Huang-qin,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the preparation and rapid coagulation blood performance of TiO, loaded plasma throm-
bin,as well as the feasibility of using as hemostatic materials. Methods TiO,/plasma thrombin promoting coagulation material was
prepared by adding TiO, nanoparticles into calcium compound plasma,and its component structure was further demonstrated by
means of BET,FTIR,XRD, etc. The effect of this material on blood coagulation was proved by coagulation test,and changes in the
procoagulant effect were tested after 28 d of storage at room temperature. Results TiO,/plasma thrombin procoagulant had good he-
mostatic effect. The thrombin was stably loaded in TiO, and maintained high coagulation activity after 28 d of storage at room tem-
perature. In the cytotoxicity test, Ti0,/ plasma thrombin showed no obvious cytotoxicity at 25 ~ 100 pg/mL concentration. Conclu-
sion Plasma thrombin has rapid coagulability, stability and safety after loading on TiO, surface. TiO,/plasma thrombin is expected
to play a potential role in rapid hemostasis.

KEY WORDS : TiO,/plasma ; Thrombin ; Blood coagulation ; Cytotoxicity
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AR AT AR 2 o 0 PR T S AR 4R, AT
BN EE FE o #2 . TiO, 1805 WA T HL9 K 44
B EEYESS AR Z MR R,
Ti0, LA B3R ARE AN R B0 e R T AR, Hok
HE&EREERE, AN SERRTHREGEAE
—i, BB R s

LM RMREERIBRAXE—-F, BER
Bk imshag®! . R EEARE B 4%, % L
EXWEMBA TSRS, FAEEERN—
P 3 A L I 7 o R O R — A 3
B, AFAEAGIR T A7, B IR A AT S EEdE 5
AHREY . B, B A BB TR A
M AREE . M & KB B EE IS , Pi%E i 3%
EEAEBE TR A KE LM EE, 103K &
B, E% A ImL 3K &% I B IR 20 300 247,
7 5% L8 T D2 BR300 B Ak S e i e L 12
M3 P TR 3R VLR I B S . R, A
A5CH ) PR I HP 7= A P i e AN K B bl
MESIPH A EER L,

ABFFT R TiO, 18 K M3 A ER A4, {3 i 3 oo
7= A [ I B 7 B AE TiO, |, 4% TiO,/ I3 %E
I B (R B A ), B 5T B AT R I Y R B R A
S, [FB , AR TiO,/ I 35 %56 il B 76 5 R 4% 14
TR BRI S R BESCR AR

1 #REREE

1.1 BBEL5EA

YU T ML (SCIENTZ-10N, T ¥ 87 2 A= Yyt
el 75 BRAH) ) ;88 P g vE AL (SB25-12DTDN,
TRHZAYPHEERAF) ; HH-1 FEEHEE
BB (AT FRUEFRTEAF) s K
X SRS (XRD-6100, H 7 5 ) ; 18 B o245
BT PGB (W AR FTIR-650 , KERH R B B0y
FRRAHE) ; kR ERSHT (NOVAiouch 3 FH
BAXER A F)) ; = e K B8 4 ( DZF-6030, |1 —1{H
M B R A A ; 5 1| X T # # ( DHG-
9030A, H¥g—fERAEEBRAR) s BOHLI-1,
LA E s KIRARBEAER) ) s RANAT WA B e B
H(UV-1800 PC, FH S5 AN E U R B RAHD) 5
W TAES (SW-CI-IG, g ERA E R AH) ; =
S ALY ML 3% 37 48 (Forma 310, 58 EFE R K /R
BHEA R s 7ObE B 844 (IX51, H AR BAMRE
#r) ; & XBLAKHL(UPT-11-10T, P9 )1 3 48 2l
BERRA R s BEAR 0T (318C +, b ¥ il RRAX

BERAF)

TiO, (P25 i 5 18 E 2§ Degussa A H)) ;%
M3 | B I 6 % (A RS S-2238 ., SIS 15 1L 3R 43
%t if B e} 1] (APTT) Rl st & (g IR et ot
A PR FY) % i B SR s 18 (PT) A6 3035 & (b
HERSEPHEFERAR) ; BREF. 1929 155 PBS
2 vh Wk  Hoechst 33342 Yy ik PI Yufa 9k . MTT
B & (RS EREGREERAR) ; TKE
AEES (BTRL T30 LB BRAR) ; TE R M4 #)
BRRGR B (BERRETFRHEAERAF)
1.2 F%

1.2.1 #bBlR &k

(1) FFEEAM I B H 55 o R RMENEEETF
RE B, 7ECREIBAL A R, ABURIER KR, 85
DR BRI TTHE R 4, W18 i f5 55 — 3%
WBAMGRPIRME, FERURIRLRS, Rk
B3Rtk M #R A R L, By 1k LW BE [ . 7E 30001/
min 250 F, B0 10min, & EEER, BBREX
BB, B A i MB35 (PPP) .

(2) TiO,/ Xfil % %E if B il & . BT K KA
3.4333g A 1L EBE TK P, 4 H 25mmol/L
) CaCl, #5, BU 4mL 3NN 0. 3¢ TiO, , Bidk. &
75, i £ Hi TiO,/CaCl, ¥, B 4mL PPP fin A
TiO,/CaCl, ¥ ,7E 37°C /KB % IR F 30min, 5
O EREE 3 K, BABRGTRILF ST B,
2.3 Ti0,/PPP( TiO,/P) EE ¥} .

1.2.2  HEiEg et Rl (PT) S04

B2 0.01g TiO,/P ¥¥5F 4mL PT ¥ If 35 BEVS
WA AYEW a, 2 FIEL0. 14mL ¥ a 5 0. 07mL
PPP B F 37CKIEH Y+, B 3min, ¥ —HIR
&, BN itE, EREEAHRE , TR WAL S
FIETIEl, SEIER 3 W,

1.2.3  {&ALEBS-EE M B At E] (APTT) 32546

B TiO,/P 10mg ¥ F 4mL CaCl, (25mmol/L)
VWL FE 3T CRBR T IRE . ¥ APTT BRIERRIE
WrEE =R, HiEES . BO0. ImL APTT 846
FAYAW A 0. 1mL PPP ¥ 7E 37°C /K548 Smin
1857, B0. 1mL Ti0,/P CaCl, MAMRA W, 37
BpHat, B F 37CKVEH FARETTRD , 24 30s BTEL
W MBS R E A2 B, LHER 3 K,
1.2.4 RNEWREER TiO,/P Xt i R BE R

L 25mmol/L CaCl, ¥ WA , 7 7 & 0.
1.2.5.10.15mg/mL [ TiO,/P Y% , - 5113k 1: 1
BA, MBS, LEER 3 K,
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1.2.5 444 i % B R] U 2

R SO 4 ML, T A A BRGNP 356 R 1M
oL RS, B AR IR [, ] A MR AP e 2
Il 4yBIBL TiO,.TiO,/P 10mg ¥&F 4mL CaCl, ¥
WA, R B 2mL TiO, #1 TiO,/P ¥, 2 B M A
37°C 2mL MG BRI PLEE 2 1 , B FR 10s At
BLLVE 10 MR E T fg il , LR ER 3 Ko
1.2.6 TiO,/P A i B& B Al E

8 1KU % ifi B F15E 1 B8 2. 5, iR 4 S-2238 43
BI¥%F PBS(pH =7.4,0. 1mol/L) 1, #i & H 30,
60.120.250.500U/ mL F) %8 Ifi BE Y Ik, S-2238 frIvE
FEN 8 x 10 mol/L, B 1mL 5] ¥k BF ) ¢ if B
A 1mL S-2238 {BA, 76 37C /KB4 10min, B
O, RSN L BETHE 405nm AL & TR 6 BE , i
2 HgE I S A AR M 28, B 10mg TiO,/P ¥ F
1mL PBS 3£ 1mL S-2238 , £ 37°C /K 1545 Fh 7
4> 10min , F 28504356 0% BE 31 7E 405nm &b W & TR
JEEE R 2R TR M & &
1.2.7 ¥EIMSELLE

B 2mL RPTEEL M, A 2mL A FHER K, 7
3000rpm T E5.0> 10min, 2R _EIEW , inA:3Eb K,
BO, EREER,ER 2 K, BB 4E. A
AT KB A H 2% M40 40 I B,
TiO,/P ¥&F A= 3L /K EL il 5% 10,20.,50,100pg/ mL
FITE W FEARIYRBE B TiO,/P ¥ W H A 1mL
TR, 7E 37 CARIBHRE O 1h, &Sk
FEEEHFE 540nm K TlE LEWRMIELE ., LA
A= AR KA Ry B X BE 4 25 B F K A S BE X
iR g |97 = /N 1

A =] _A
%m%(%) — fiaair ik B ke B x 100%
Al‘ﬁﬁiﬂ‘f,".ﬁ _Amﬁﬁ‘f,".ﬁ

1.2.8 #iiISMERE

MTT 3540 1929 40 iE 45 B4 K (Cal-
cein-AM) /B4 A B€ ( P1) /Hoechst 33342 L A%k
Rl 1929 4T, 2 1929 41 fEeAR T 96 FL
A 6 FLAR ', BLA 90% DMEM &8s &£ F
5% CO, 3T CIEFF TR, 2FI7E 96 FLAR H 0
A TiO,. TiO,/P, ffi H ¥k B & 0. 25. 50, 100,
200 pg/mL, % FRA A SE AR 1929 3574, 3%
3% 24h JF A MTT Wik, 78 6 FLAR
4y BIIA 50 pg/mL f TiO, \TiO,/P , BF 5% CO,
37TC M P 55 24h, RN A Calcein-AM/PL/
Hoechst 33342 347 = 93K, A BER LS
BRGNS ), R EH 3 Ko

1.3 %itZFk

BHRREL(EIH £ i) TR, Turkey &
BHRAERTRARNETEDI. P<0.05 RF
HEGIM#ER,

2 5 R

2.1 H&mégkAE

&l 1a 24 TiO, AMFLAFRHY LLRE AR (BET) &,
TiO, FY LR E AN 41. 85m®/g, 3 7] LA K I 3%
FyBEIn BN TR 2 WM E AL . B 1b i,
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WL MBI SR, M AR BE VT . [ 1c 204MkE
(FTIR) 43#7 , TiO, 7 663cm ™' 35 &l Hi B 38 K PR 3
M, % T8 R B O Ti-OH f 45 4iF % wie At
3428cm ™' F1 1650cm ™' £ 45 H K 43 F -OH (5
i PRSI A 45 IR 3l 4 TiO,/P 7E 1542cm " &b H 3
T N-H &3 & C-N 45 4 3 | Bz 1
H, Rt 1650cm ~' b 1 Wi 5 7K 43 F 1 -OH 16 E
BIE—&, X & B T 5 M5 Bt (-CO-NH-)
F1-C = O HRAbig , X REE BERE T4, A 1d
AILAE H TiO, 22— R BbL, £ 5 R B LK 55
&5, Tio, JEF Ti0,/P REY), & 1e Pk,

af 8 o diimpiin b [ c
Bt o | s

2 Ti0, & BET 44444180, T0,  T0,/P & XRD ;. Ti0, & Ti0,/P # FTIR ;.
Ti0, % SEM ;6. 0,/P & SEM K,
B 1 TiO, ¢ TiO,/P ¥ & 4E &

2.2 B q#se¥ APTT.PT & 1H 247
Bl 2a Jy A [7) e BE 5E i 1 1) 2% 51 Wi I S-
2238 R i A ALK A , B H A € 2 A o A
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FZ M (pNA) , pNA AJ 7E 405nm i+ b 46 11 3],
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F 27 RT LA . 3 o R P B - 6 ML BB A ], Xt 3R
B TiO,/P B MR FE7E W IRE g2, MKHE
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TiO,/P 5 M k3 Alas , B i PN Do B, e
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a OEA MK D Rl Rk . T0 /P R R MK 0. TO/P SR
Bt & T0,.T0,/P  APTT B 0, A T0,/P B PTRE( ¢ & £P<0.00 223),
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3 7 #

FRHG R 45 B L 5 4 B T A
Bl R I, 7 U AR P AR A AR BB Il
i , S5 B 05 1 A T LT 0 K bl 2 T, T R
BYAR BRI AR, TiO, BEIMBCR AT A8 5 /MR FE
HF TR M B4, T B He , i o I Y
% Ti0,/P MIBEIMBCRE TR , B T 40Kk Bl A
B BB, 2R T 1A 3R S I R S I R
Sl Pty R P T TR 06 I 95 056 o 4 A VA 0 A1 IR
MU I , DA T IS 4 ML AR B, A SR 5 SRR
Ti0,/P S Il AW ML RAE T 1% , X FB T HA
A BLIGH M RAR A TIO, /P 7E ¥ B T A 28 K
JE AT AT AR e e v R0 1, X B T R Il A4
FLELE B RS M B L R ] TiO, |
TiO,/P £ 59 5. 48 J0 2514 , 53¢ 34 B 3% o 96
B BB QKB b, HE R L1 0 44 K A B vk 4
WM, RO T R AR 2 2, TiO,/P
B Hos s i R | IURRE B B A 5%
A L33 NG PR P44 T AT 474, BRIk, TiO,/P
Kbk e R i VAR 358 7 T A AR K B L PR BT
o KK, Fik—BBI5T Ti0,/P %k I AL F L
T, il BR L ML YAYF 4R AL BB BT B
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BT L &% KRS HF GRS
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FREF L EWL AR BREE PRE LR A2 o#YE R
(LA B EF R A b, WA BT 43710052, ¥k €% L4 TRA TP L)

RE:HW FARERE S S5 (PSCP) x5t 2 W R KA IF R AP A RS . ik %120 £ %
FEH4~6 AREARABAML & Ao H = a3t B4 (Control 41), # A 4 (Model 41), FHH Xt B4
(0. 01mg/mL — ¥ X A, MET £ ) ,PSCP 1% . . B A &£ (0.05.0.1,0.2mg/mL) , Wt % & W ikt B 5t
e MRFFREEA  2FTRAHKETH20d &, W E 4L 4% P H % . ALT,AST,SOD MDA ,GSH-Px
4B HE R e N ERD aFFBHAABA LT b, Western blot 34 W 88 % 4 4 4 & AMPK. Siril , NF-xB, NL-
RP3, Caspase-1 ,TNF-a . IL-1B.IL-6 E B KR AEN . 4R 5 Control 4148 1k, Model 41 3¢ & £ 2 i i § AP £
FoE—mRE LR FAR, K AMPK/Sirtl & & k3 T (P <0.01), PSCP T ¥ )&, 5 Model 4148 I, %
BEHANTHRBREL AT, Bk E A8 345, X AMPK/SIRTl E A %A XK TFHE LA
(P <0.01) ,NF-kB,NLRP3, Caspase-1 . TNF-o IL-1B.IL-6 & &k kK FH & T (P <0.01), &5if PSCP # 3k
LaRRREIFRBPEEA - ZWGRPER, ZEANA TH S L AMPK/Sinl 5 HEE A AT, TH
NF-xB % & &, B it NLRP3 ,Caspase-1 %k, & 4 3% B F TNF-o IL-1.IL-6 B9 B B8 %o

RBR FERET G H B & 8 R4 3315 ; AMPK/Sirtl/NF-«B

FE4SZES R332 XHERIRGG A
EHE 120954646 (2024)05-0389-006 FHRIS (FIERS) #RIRFB(0SID) .
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Evaluation of the Effects and Mechanism of Polygonatum
Sibiricum Compound Preparation Based on Zebrafish Model

of Diabetes Mellitus Complicated with Liver Injury
WANG Jie-qiong, MENG Li-yuan, MIN Qing, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To study the protective effect and mechanism of Polygonatum sibiricum compound preparation
(PSCP) on zebrafish diabetes mellitus complicated with liver injury. Methods 120 wild-type AB zebrafish aged 4-6 months with
normal development were randomly divided into control group ( Control group) ,model group ( Model group) , positive conirol group
(0.01 mg/mL metformin, MET group) ,and PSCP low, medium and high dose groups (0.05,0.1,and 0.2 mg/mL). The zebrafish
diabetes mellitus complicated with Liver Injury model was established by high fat and high sugar method. After 20 days of interven-
tion with different administration concentrations,the contents of glucose, ALT, AST,SOD, MDA and GSH-Px in tissue were deter-
mined. The liver histomorphology of zebrafish was observed by HE staining. The expressions of AMPK, Sirtl , NF-xB, NLRP3,
Caspase-1, TNF-o,IL-1B and IL-6 in Zebrafish tissues were detected by Western blotting. Results Compared with the Control
group, the fasting blood glucose level of Zebrafish in Model group was increased, and liver tissue was damaged, in which AMPK/
Sirt]l expression was down-regulated (P <0.01). After PSCP intervention, compared with Model group, all drug administration
groups could effectively reduce the fasting blood glucose level and improve liver tissue injury,and the expression level of AMPK/
SIRT1 was significantly up-regulated (P <0.01). The expression levels of NF-xB, NLRP3, Caspase-1, TNF-a,IL-18 and IL-6
were significantly down-regulated (P <0.01). Conclusion PSCP has a protective effect against diabetes-combined liver injury in
zebrafish,and its mechanism may be related to up-regulating AMPK/Sirt] signaling pathway level , down-regulating NF-xB,NLRP3

«  EEIE WA b E R TR ST B (2022YKY03)
# % {AIRVEH , E-mail ; baimin0628 @ 163. com
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and Caspase-1 expression,and reducing the release of inflammatory factors TNF-a, IL-1 and IL-6.
KEY WORDS: Polygonatum sibiricum compound preparation ; Zebrafish ; Diabetes mellitus with liver injury ; AMPK/Sirtl/

NF-«xB

¥R (diabetes mellitus, DM ) 2 —Ff i (&
MARE R AT IR RS RS WA R
AR, 7 EERMEL, At iR
B EARSREER, HPBRKS IR
Gy FEFERE AR R E MR ARRELS
H RIS I3 B R e RIS AL A
T, AR BRI R R T T R 8 L OBRAE R
KB B AR BT RERR WAL , 8 Bt 4k,
TR M TR, ZA B EHRA TR
#5"7

IEERBREENIFZENF THRPEZ
IR IR | (8% T R R A% X
T, BENBERER, NEEREY, 2—
M EAENG R REP M MRREGH, AR
HEWESIRE, [F e B A 1225 36
A YPEE , Bl ARERE L EALTE R R R A
PLRFINR, TEVRITRE IR R 5T B O ILE R
GEIRERR T BA RIFRRY . AR
AR E R B K EREN P RAEN,
R R 12y, UM HEgE L) R A H
2y, BB B2 07 57 (PSCP) AT B 5T, Tl &
X4 R I AR R VE

Ko ag—MEHEIIY, S ARERRFEHE
Hik85% , HAG S EBE AREARIER, BR
WRUN R FAE . A s 2 SR
Broe " 0, B D A R S5 N KB A (R YR AR
W, B RS 5 AR, I REDLH 5
IR E—H . FHREETRD RS
FH IR RIEYT PSCP e A, R HAE A
BRI, B BB IR 6 3 R 45 B SRR R TR
FHREBIERIBITHY

1 #REREE

1.1 Sz

AB W RPEH M, W H R T Y IRE K A4
LB FFRAA N LR 14h, RS 10k, 5B (28
+0.5)Co RA AR T A ER D AHITE
FHo DA 1:1 By HCBITE = B0 & R A 5 A
7E 28. 5CAM T ERIE SR, RATERBE AT E
Bi 10h, F45 2 X B X Rtk IT #4788 6h 7
WERIERG , AL BB T SRRFEI LA R 2EME,

BT 28. 5CE&MTHEEESR, 8 24h #K—K, £
1.2 #FHEHFH NG &

RAVRIEAM IR B HIRIE B K EE
HEMAEN, RS L, DM, AL
BB E Y, R —E R, KR E T B -
- KA REREELH TR, &E513
PSCP My R1E R LR ALY . HOEE W A Bt
FEF LB BRAE M. AL R EEE
BT EER
1.3 L3

HiBE (520230305, ¥ EZERER
A 5 JIE B B (HES . C13463309, E AR A Al 5
ZH WK ( Metformin , MET, #it 5 : 12212086 , Fi $
THEEAFRAA) ; HEHE(Cu) . BARER
B (ALT) \ A FH ¥ &85 (AST) ALY LG
(SOD) .4 Bt H kg ALyl (GSH-Px) (N &
(MDA) . IfiL¥% & B [ B (TC) « H ¥l =F8 (TG) %
FHEESE A (LDL) | & % B s & 1 (HDL) i &
(BERERAEYARAFH) ;RIPA BB EH
EEI R R (REXCEYWHEARF R A ) ; SDS-
PAGE B iA N & (RN EL/REWRHEFRA
A)) ; Sirtl , AMPK NF-kB, NLRP3 , Caspase-1. TNF-
o IL-1.1L-6, GAPDH. HRP-#512 £ 4% IsG Hitk
(RNEERREYPHEERAR) o
1.4 BB

SPARK #IEgAR Y ( #i + TECAN A #]) ; {Ki
F B O TGL-20M (i1 RS WAL B O AL ER A BR
ANE]) B IKAN EEED RS S B END T ARG (B H
BIO-RAD A R)) s R i K L. A s (0 38 HL. 11 7
LR ML E B B8 (Lecia AF)) o
1.5 F¥%
1.5.1 PSCP XL aKEFHAPIR

FEHLIE B 4dpf(days post fertilization ) BF &£ ,
30 &/F/RBH, pHS Y, RIS T 0.0125,
0.025.0.05.0.1.0.2.0.4.0.8.1.6 FI1 3. 2mg/mL
F) PSCP /KB , [RI Bt % B 25 | 0 B4 (g 4tk 3%
B),BF6 i+, BILAEN 6mL, FRH—
RELMERE, HHFBN 8, EXLRIRE
B B A TEA R AT R AT BT, LA
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FEAN [FHR BE PSCP X3 S R MEAE A, [RII A
IZE 2 ve il G SN = = 8
1.5.2 RSN RRKEIH T RmER A E R
paih

120 44 ~6 AL AIEMMERFE—F
J& ,BEHL 44 Control £H. Model 2H (2% & & ¥F +
10% JE [E 2458} ) . MET 2 (0. 01mg/mL) . PSCP
KA &40 (0. 05mg/mL) \PSCP #1574 (0. Img/
mL) .PSCP B &4 (0. 2mg/mL) , & Control 4
A HARHBESLE 10d, R H 2% HE R KRS
W% 10% RH [ B iRDRH Y O 5 , 1 R BT T BE IR
A IIFRGER, 55 15d 548 H B 1E2Z5% 20min,
F8E 20d, 2GRS
1.5.3  AAdsinrdleE

RRGHEIRG ,24h 258, B DA E TIK
FKIBE W 2min , FRAEKIEYE 2 1K, ZRBE D A LE
K%, A PBS YRS v, Rl AR BHEE LI
X2 KRARAUBERS, 25T 4C,
4000rpm E§.L> 10min, 1543 EWEW. MRIBEN ST
B 5 %f GLU, ALT. AST. SOD., MDA . GSH-Px. TC.
TG.LDL HDL %A= L3 br AT 5E o
1.5.4 JFHEHAR HE R

4% 25 PR E € 24h RS A AR, R B
P K VLB BE ZBERE K, R B, G EE,
ZEHTANAE, U i HE Ju6 5 MR HAH
Rk,
1.5.5 HARAHEARFENNE

RRSHARSAFARTRERD, FHEH
BCA AT AWRENE , + e mMRM-RN
IR BE R FL Uk (SDS-PAGE) J5 , JEBL B4 1, £ 1],
—h PR E e, A ECL B AR &HTE
% ,f# FH Image Lab Software 7337 K B {H .
1.6 %it%Fk

BIE K (x +5) F 7~ , FH Graphpad prism
8.0 M4, Bl BEEHATIES AL 5 FH one-
way ANOVA F&45¥1,P <0.05 R EE BFH
=57,

2 5 R

2.1 PSCPx{sei & X FERHR
R 1 Fra,8d AT LAME S 0. 8.1. 6,
3.2mg/mL YR BE 4 BB EE B 5 &L, 1. 6.
3.2my/mL¥REHA AT ER. FHLERE,
0. 4mg/mL YR EEH H B 1| KEIHBMEER HERE

BB, P ESERIER, 5 Control 44
k6, PSCP 0 ~0.2mg/mL %t BE 5 £ JC B B &0, A
LY. FEit, % 0. 05,0. 1,0. 2mg/mL

&% PSCP fIf& R
*1 FRREWPSCP D & ZFRENBW
40 PPRR/(ug/ul) HEEREH  RTEM RRE/D
Contl § 0 ) )
P4 0.0125 )
0.005 (]

0.05 £l
0.1 £l
0.2 £l
0.4 £l
0.8 k!l 3.3
1.6 k!l 7.41
3.2 3 16.67 8.00

o o o o o

0
3.3

o o o e o o o

.
=3

2.2 PSCP stszZy & 48 & 9% & 51 FF 48 45 AF
RS SR T AL GG Fva

WA ARHAPNTFARTS R,
Control £ BF T 48 T 4H 41 45 ¥y 52 8, T 40 U HE B 31
M2, KRR AE 40 U R 425 A3 F Control 4,
Model 4 FE5MIZEEL, FE/NHESHITER , KE R H
HRBRERAE , AT RESZ ™5 ; MET 41T 8B B
WIREARHE , /0 B 46 M 40 B 3B 4 PSCP (R RI B 45 25
e, ™ B 23 M RE AR HEHESI Z AL, PSCP
FELHGHATHFHARTRERTRANEH, B
L2 AR, PSCP BRI B A2 H P R IE F
B HRGRERR, B R MR, HA%H
AT,

PSCP 0.2mg/mL

PSCP 0.1mg/mL

AKEAR R E; A ARBE,
B1 A4 L%EET h( x400)

PSCP 0.05mg/mL

2.3 PSCP xtzz 3y & 48 &% a5t FF 845 4
AR A R

MOBETE R BEBE % B 40 B B Bk A4 1R ), 5 DA —
TSI 5 4 F T8 v B G PR A2 W7 & sl i 7 5
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B, FEHIRRE SERMXEREY, ERFE
FIFR G B EEHE B B AR R ZEEL
Sl#, O GLU, TC, TG, LDL, HDL 3§ #7 3£ [7]
fro GRIMFE2 i,

5 Control 4 3¢, Model 4 & GLU.TC. TG,
LDL K82 F 7 (P <0.01) , HDL 7K ¥ &5 E R
{&(P <0.01) ; 5 Model 44 I, MET 415 PSCP
RFIE4+ GLU,TC.TG.LDL,PSCP | &4+
GLU.LDL L) J. PSCP i &4+ LDL K- 8.3
FEfIR(P <0.01) ,PSCP X &4 GLU /K FFEK
(P<0.05),HDL x F PSCP # N EHFA S
(P<0.05),PSCP BHIBEH BEF& (P <0.01),

%2 PSCPxtsth & KM &t Rt
KRR BB (25,0 =10)

Ho W)  wigm) Waodm) D (i) 50 lm)
(o BLGAAE QUEA005 Q06000 Q000D 000DV
W B0 Lm0t a0 Ol 008008*
L] X EIR . N 1 7 i 1P T X
KP06oyl) 33U OWOU COAE 0000077 0081005
BP0 Mogl) G2 T OO0 QI QNS T QM0

R0 Moyl D60:8807 7 02L0B " 010:006°°
5 Cord 08 AP 000, Mk P06, 4P,

007087 005:008°

2.4 PSCP stz 1 & 48 & % & I FF Bty
AST ALT &%

5 Control 41 38, Model 40 BT & £ B &, 4 3L
T FFits  BAR AR AR AST f1 ALT 5 &R
ZF 5 (P <0.01), 5 Model 4048 [, , MET 4 &
PSCP & &4 254 AST ALT $8inF —ERE
FIF% MG, MET 41 5 AST. ALT /K 8 & MR
(P <0.01) ,PSCP . B #| B 41 # AST.ALT KF
B EREIR(P <0.01), WE3, D EEREKRH
PSCP %t 3 5 f M RO IR 45 BB — & Ml B 1k
L BEROR SRR,

%3 PSCPxtst% & KK & i AST,
ALT W& (2 +5,n=10)

E AST/ (U/g pro) AL/ (U/g )
Control 36.3%02.410 5.30+2.716
Model 28.233+8.05* 1.540£11.755%
MET 8.564+6.962° 13.453 14.409°
PSCP(0. 05mg/.) 17.0417.3%8° B.157+10.513
PSCP(0. 10mg/nl.) 14.26841.12° 20.557+4.148°
PSCP(0. 20mg/ ) 10.58548.275 ° 16.30245.923°

4 Control 235 4P <0.01; 5 Model #1813, +P<0.01,

2.5 PSCP stz 14 & 45 & J% & 3+ T i 45
SOD.MDA .GSH-Px #5%

5 Control 4 k%, Model 241 # SOD. GSH-Px
K58 EREME(P <0.01) , MDA KFBEFH (P
<0.01) ;5 Model 4 [ %%, MET 4 #* SOD, GSH-
Px K F-BEFR (P <0.01) , MDA 7K F B E R
(P <0.01);PSCP #, F | &4 SOD, GSH-Px 7K
SEFEFE (P <0.01),PSCP ##| &4 MDA /K
SETRE(P <0.05) ,PSCP S B 41K BE TR
(P<0.01), WFE4,

%4 PSCP xtse T &8 R & I §f $i45 SOD MDA,
GSH-Px % 1 (% +s,n=10)

48 SOD #4/(Ugprot)  MDA/( mmol/g prot) GSH-Pr ¥ #/ (pmol/g prot)

Control 112.989 £42.891 ABL2610  BLAHIBIN

Hodel R.00£1L.87F  9.89:3.39% 154629155861

MET OLAGI2TTIIS " 5AMLIB®® 332447079
PSCP(0.05my/ml)  71.914£23.135 805541562 208918 £116.603
PSCP(0. I0mg/ml)  77.60+16.454% = 730823757 7.29470.891° °
PSCP(0. Mmg/ml)  86.465+18.942° = 5.540£1.257° % 300049 £120.455°

4 Control 2135 4P <0.01; 5 Model #8138, +P<0.05, & #P<0.01,

2.6 PSCP ‘sz 3y & 4% & 5% & 5F A Bi 45
AMPK SIRT1 \NF-kB \NLRP3 Caspase-1 13
S BB R R

5 Control 4 I %8, Model 4 & NF-kB. NL-
RP3 Caspase-l WEHRRXEEEHA R (P <
0.01), AMPK, Sirtl BEHERXABE E T K
(P<0.01), 5 Model 41 lb%2,PSCP H 7| B4+
NF-«B 25 H R BREIR(P <0.05) ,PSCP HHI B4
F NLRP3. NF-kB BEHEEBEMK (P <0.05),
AMPK B335 FFH(P <0.05) ; MET 4 1 PSCP
FRIE 4 H Caspase-1 EARBBEREM(P <
0.01) ;7€ PSCP . mAIEH H,Sinl EARKEE
BFEFA(P<0.01), WA 2,

vees g PN
sit [l + -« WS S

NE-xB S0 S S S S s G5 kDa

114 kDa

110 kDa

Caspase-1 | gy - .- o e ow 60 kDa
AMPK ' e el ““- 39 kDa
GAPDH | S 8 B B B8 6 -

N

> M O D
& & ™ S
SR R\ QPR
b NI N

oY @Y @
~Q\ o\ »\‘\
G0 QIS

(\\‘2
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iy [

,s"@ «e«és

Relatuve level of NF-kB

S L DD &.
LFE S ab“ﬁ's &@
Qo‘»""”@@,f é“e

S S
5 Couo 8123 4P <0.01; 5 Vol B8, +P <005, ¢ # P<0.01,

B2 PSCPFHAEXEZZAAFHH M (n=3)

2.7 PSCP 325 &4k yA6-5F A 345 TNF-
oLIL-1B.IL-6 K EARX & & K 4F R

5 Control 4 kv %%, Model 41 # TNF-o IL-1B,
IL6 MEARBEBEAR(P<0.01), 5 Mod-
el 41 H A, PSCP H 5| &4 IL-18, PL K& PSCP =il
B4 TNF-o. IL-6 FAFEME(P <0.05) ,MET 4H &%
PSCP B &4+ IL-1g BARLBEREM(P <
0.01), WE3,

IL-1p e B e 32kDa
TNF-u | -‘ ! - W s
L6 [ o

GAPDH M SN S SRS S - 0.
h) N

Relatuve level of IL-16
- N e s oo

@?e@q\“
&EE

Relatuve level of IL-6
=
Relatuve level of TNF-a
- s ow e

“',xPl' & sfxx a‘“
Q

QQ'
a" & Q"‘

5 Control £ 135 #4P <0.01; 5 Model &8 E:85, # P <0.05, # #P<0.01,
B3 PSCPFHAREMXEAXTHEW(n=3)

3 7 #

ZTHFFUE 3L A5 . Bt B T IR Al
S R BRI SR, X T I If BE 7 5 il 1B
i AN %ﬁ%ﬁ%ﬁ%ﬂﬁﬁﬁiﬁ@%%ﬁﬁﬁ%
EIFROER, s R S S = iR S
Bk ﬁ‘#ﬁﬁﬁﬁkﬁﬁﬁ%ﬁﬁﬁlﬁﬁﬁA#ﬁﬁ
BRI R BT Y g 7 Bl I S = R
Wik, E, ALRPRABKEAEIERERE
10% T RE TR R 3% , 5 57 BE D f b IR A IR PR

R, A3 ) GLU.TC.TG.HDL,LDL, ALT,
AST.SOD.MDA . GSH-Px K Ffets—ERE F R
BRI BRI IR A IR R
MEERGS . AEBRLERER, 5 Control 4114
3, Model 44 B¢ 5 #1 fy GLU, TC, TG, HDL, ALT,
AST MDA 7K .2 75 ,LDL,SOD . GSH-Px 7K
BEREAR, [F A AR HE 3 0] I/ - 250 %
W, Mg M s i R HEFI ZE AL R4 fR R 18
& B & 95 FH O 25, Western blot 3£ & 7~ SIRT1.
AMPK 75 F 3K K - .35 AL, NF-kB  NLRP3 |
Caspase-1 , TNF-a . IL-18.IL-6 5 H R XK F B F
PEFH R , RIS A PR & I B A LT
M5 Model 4 kb %, MET 41 1 PSCP & # &4
GLU.TC. TG, HDL., ALT, AST, MDA 7K Bf 5 p&
{ik,LDL,SOD, GSH-Px 7K F-BH . 7+ =5 , 4 4 38
B E L FRERE, Western blot 3 & 7~ , PSCP
H B4 5 SR E4 5 SIRT1AMPK & HEREK
SEH 275 , NF-kB . NLRP3 , Caspase-1, TNF-a, IL-
18.1L-6 25 HZRIAIK B 1.y 20, 3R B PSCP ] BY
B BE A PR A I R

H 8T, AMPK/Sirtl {5538 B2 E St X b
PRIRE I35 0 EERFR 7 . AMP 4K 1Y
B HTEE (AMPK) J2 40 fd i B B 1R 57 2%, BE7E 9%
SR 172 43 5 R A B R AL IS VA T g AR B
RAEYREREE N HXRES T, R RR
B AR BRI A A, 2 T RS 455 DA I
FFRERR AT R R > —, Bmsara™ R,
25y vTiE S AMPK 38 B3 o 4 A AL R TE P DA s
FALRIE . Sinl 25 AMPK T F, G
& AMPK 3@ P& B JTE T 3G n, Sirtl /R T 40 M
REET RS BB, R LIRS A SR
W IZM A, Sinl R—F R R B R
TR Z CBELES , BF W R R LR 6
BRI AT SR R RN B %
BHIESE , Sirt] IR B 8 AT P SRk iy A
B, R 3 Y A AL I Rk, AT R =
NASH Hi8ALNI B RE /1, AMPK/Sirt] 3 B 5 £ 5b
WERE R ALE R A 26, Tl IR M T i 5 2 —
AR R E R . ARERER, 5
Model 4 %5, PSCP A A L AT H A o
AMPK/Sirtl ZEHEEEBE EF, NF-«B p65 HH
FKiKBE T, G5RKY PSCP il R RE L 1E L
AMPK SE3E H T i HF Sirtl , T #E— 25 31 i
NF-kB p65 ik, & Y E T D AW RIK A AT
BAEHER (F%:% 399 %)
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ETHEEH IR TMEM16A Ry 3Rk 3§
X JBT 68 ) = Wi 5% SE 56 567 F ™

EUH, ERM FHEE, THE
(AR S e B2 ¥ B, ¥k & T 437100)

. B 4% TMEMIGA 78 R B by 4 M5 B b 6 R s k& X, 3% F) TIMER2.0 #n GEPIA %
BEHTEEON, FH TMEMIGA £ E AR 5 E ¥ AR P WR% £ %8 H GEPIA 1 CGGA A EF K
TMEMI16A # % 1k 3t B )5t 8 B % UG 89 % " ; 71 | GeneMANIA fu STRING HER B E U AN %, FRIEE
G A B AT TMEMIGA H136 45 2 38 B A 2k 4 2% 3 8 ; 38 3¢ TIMER2. 0 332 /& 5 TMEMI6A 5 % 55
410 B R KT B A K M BEAT AR R, DOF A At R R W R, ARG B MIT SER B AT R, &R
TMEMIGA £ X % Ml W&k LR, B FUE R A A RSEER, TUE AR AR R LT R F, £&F A
G % 4 3E 4 TEMEMIGA 5 CFTR A1 E /6 J, 2 B S R R M B B S E AN # —F 87T
TMEMI16A 7 & Jf 8 % 15 JH #1 2- F 914, TMEMIGA % TNF.AMPK £ & &% L E 4, 5 o £ X IR F A £,
SR EA T L R R, TMEMIGA 5 5 f %05 s B AT 2 B2 F A1 %, i ib s B 5,
TMEMI6A #y 37 41 | # 4 7 2K W K BC R 40 Mo Wy 3 78 4530 TMEMIOA W% 3k 5 B JR 8 W0 3 B A X,
TMEMIG6A 7 ft 2 6 7 BFE B A R, TR E BT W ENREH .

497 . TMEMI6A ; J 5 38 s FUE M8 .08 B

hE 4 %S :R739.41 CERERIREE A
EHE 120954646 (2024)05-0394-006 FRR L (FERS) fRIAEE(0SID) .

DOI:10. 16751/j. cnki. 2095-4646. 2024. 05. 0394

The Effect of TMEMI16A Expression on Glioma by Bioinformatics

Analysis and Experimental Verification
HUO Meng-meng, WANG Zi-wei, DING Li-giong, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To explore the bioinformatics function and clinical significance of TMEM16A in glioma. Methods
The TIMER2. 0 database and GEPIA database were used to evaluate the difference in the expression of TMEMI16A in tumor tissues
and normal tissues. The effect of TMEM16A expression on the prognosis of glioma patients was studied by using the GEPIA data-
base and CGGA database. The signaling pathways and biological functions related to TMEMI16A were studied by using the enrich-
ment analysis,and the correlation between TMEM16A and immune cell infiltration expression levels was studied by using the TIM-
ER2. 0 database. MTT assay was performed to verify the role of TMEM16A on glioma. Results TMEM16A was up-regulated in
many tumors and had a promoting effect on the progression of glioma. It could be used as an independent prognostic factor for glio-
ma. In the protein interaction network , it was proved that TEMEM16A interacts with CFTR and jointly regulates the progression of
glioma cells. The enrichment analysis further showed that TMEM16A was enriched in TNF and AMPK signaling pathways and was
related to the tumor immune microenvironment. TMEM16A was significantly positively correlated with the infiltration levels of a va-
riety of immune cells. In vitro experimental results confirmed that inhibition of TMEM16A could effectively inhibit the proliferation
of glioma cells. Conclusion The expression of TMEM16A is associated with the progression of glioma,and TMEM16A may be a po-
tential target for the treatment of glioma and can be used as a biomarker for glioma treatment.

KEY WORDS ; TMEM16A ; Glioma ; Prognostic value ;Immune infiltration
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e R e — A ELG TR AR R L RO M B
Fi e, o 5 400 LS ( GBM) f) 209 38 o i
BRI 50% ™, 5 A I bR B 16% 7
ERHATIIT BB WA ENE 6 AR, &
BFSRIRE , 200 2 | AR 45 R R B TR 10
FEEEY  FH, RSN R 2 Rk
H  SH RS W BB R Oy B
B EEKE L, TMEMIGA ( XFR ANO1) £ —
A5 TE SN H, FEVF S R 40 b
SR FIA, 0k FERBER A0 | e E
sl BB R &, AR EE
Py AR, B TMEMI6A [ 5% 2635 5 15 R 98
B TS A 77 LA Joh B8 MR35 14 36 R HEAT R
5%, 305 BT SCIR I E , 5 78 o FB SRS £ PR
AT SRS I T ]

1 #REREE

1.1 ##

U251 4 Jfg (A JBe iy 4 M) L U-87 MG 4l g
(NBE BB 40 ) 1 B B = RAEYIHOR
HBR > H), CaCCinh-A01 g 5 ¥ M R £ P 5L
F BRAE], MTT (e 35 7 W) W B BRI Fe 4k
IRA YR A FRA R, DMSO( —H H) 4 A B
HERLFEAERAF,
1.2 Fi&
1.2.1 TMEMI16A HjEikERNHT

fii F TIMER ( https : //www. timeanddate. com/
timer/ ) $04f FEXT TMEM16A 7E Z %6 it 8 20 4R
EEFHRAPRRIEZRHET N, ARG, FI A GE-
PIA ( http://gepia. cancer-pku. cn/) ¥ #E B %}
TMEM16A 7B AR 5 IEH AR FHRE
HAT T4 #7; %5, 33 UALCAN (http ://ualcan.
path. uab. edw/) $4E E" WA K FE+ 5
TMEMI16A 354 X H I FRR L S8
1.2.2 545

i# 1 GEPIA (http ://gepia. cancer-pku. cn/ ) #lI
CGGA (http://www. cgga. org. cn/) BUIE FE 0 #r
TMEMI6A X}/ 58 /8 A= 77 R, f F R K
49 survival ( version 3. 2-7) HJ coxph pREL/> AT
HRESE MR TUG KR, 1 Logrank test
BTG I, 5T TMEM16A #3835 X 5 i
R TS B
1.2.3 MEAERMSHER

¥E GeneMANIA ( http : // gene-mania. org) (3%

PEHh 2] TMEMI6A #5655 W45 & ; 7E STRING
(https://cn. string-db. org/) 4= W FE HAH EAEH
R4 E ;8R 5, T 4 B AEZK T B (hitps ://jvenn.
toulouse. inrae. fr/app/example. html ) 3k B F 4~ B
PR EREN,
1.2.4 BEERFEST

i 5 3 B TCGA ( https://www. cancer. gov/
ccg/ research/ genome-sequencing/tcga ) £ 3& FE 1 A
X B4, i Fl LinkedOmics ( https ://linkedomics.
org/login. php ) ¥4 B2, #5445 TMEMIGA 3£3%3%
A, IR HHT KEGC FHEDHTH GO TR,
1.2.5 SEEREKESH

i# i TIMER2. O ( http ://timer. cistrome. org/)
i SCNA A3 Hf TMEM16A A 7] f 40 g 4% 1 %5
AR S I R B SR B IR W R 2R, e e 7 R B
HAGIEWHLM LR R A R TUREX e BER
R, IR E SR AR/ B B Y0E5
DA R w3, P 3 ) Wilcoxon Bk AR %6 5 51>
SCNA KFIHE #EKF 5 IEH K FHAT R, &
i TIMER2. 0 $3& B 4347 TMEM16A 5 i
EHIE R
1.2.6 4uiEiEsE

U251 4}, U-87 MG 41 HEFE& 10% i 4 I
W, 100pg/mL % % X A 100pg/mL % % X 1
DMEM ¥i5R 355, B 37°C.5% CO, MIHE R
iR i b P
1.2.7 MTT(BEMEE H AT ) 5K

& U251 4R HFN U-87 MG 407 H 3RS T 96
FLAR A, 5537 24h, 25 2d, 7R 40 MO AP A AR BE VR BE
f5 CaCCinh-A01 (TMEMI16A %151 ) . 2%
BEFRFA S 48h J5, B AL A 20pL MTT (Smg/
ml) HFE 4h, REFHEFR, B MA
150 DMSO % f# W #% , 7£ 490nm &b A9 5% BE i
AR A E
1.3 %it$F%

i Ffl Graphpad prism 8.2 #{4-3E47047 , A4
Z I B P ST A ¢ A e, B4 DA B AR
HBERRNR I 2081, P <0.05 MIAhZR
BAEGIHEENL

2 5 R

2.1 TMEMI16A J2RF B LA L8 ¥ 64 %K
%f TMEMI16A ) 2 & £ ik 2 1 8 =,
TMEMI16A 7E JB% bt JR B b Bz 5% ( BLCA) | FL iR i@
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(BRCA) %579 (COAD) 5 4 i h R 3k iR
(E 1A) %8 TMEMI16A 35 A5 £/ e
X FEBRFUE TR, RAELEARF5EHATR
J9E (LGG) .GBM A TMEM16A R IAEHF
BEXR(E 1B.C), #id CGGA Bl E 4 #r
TMEM16A 7EA ) WHO 3% 3 43 8¢ 1) i 5 V&8 HF A
Tk, G R R, TMEMIGA R IKFEE /39
FEEE (& 2A) ,$#£75 TMEMI6A B R%E KA
A i 5 R B R . 0 TMEMIGA 764
G R R 1 e A gk & R o B R R AT 4
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Effects of Pectolinarigenin on Prostate Cancer Based on Network

Pharmacology and Cellular Experiment
RUAN Shi-jian,JIA Ai-ting,ZHOU Hong, et al
(Department of Internal Medicine,The First Affiliated Hospital of Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the effects of Pectolinarigenin on prostate cancer cell proliferation, migration, invasion
and potential targets based on network pharmacology, molecular docking technique and cellular assays. Methods Databases were
searched for Pectolinarigenin component targets as well as disease targets associated with prostate cancer in order to create a drug-
target-disease visualization network and protein-protein interaction (PPI) network. GO and KEGG enrichment analyses were then
performed ,and potential targets were confirmed with molecular docking tools. Prostate cancer cells were treated with different con-
centrations of Pectolinarigenin, and the inhibition on the proliferation of prostate cancer cells was demonstrated using MTT and
plate clone formation assays. Scratch tests and transwell invasion and migration were used to prove its invasive and migratory abili-
ties. Results The results of network pharmacology showed that there were 62 targets for the anti-prostate cancer effect of Pectoli-
narigenin. KEGG enrichment analysis revealed that Pectolinarigenin exerts its anti-prostate cancer effects through various signaling

pathways such as cancer pathways and PI3K-AKT. Molecular docking demonstrated that Pectolinarigenin has good binding activity
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with major targets. In vitro cell experiments showed that compared with the blank control group, Pectolinarigenin significantly re-

duced the activity of prostate cancer cells, as well as their proliferation and migration abilities. Conclusion Pectolinarigenin may in-

hibit the proliferation and migration of prostate cancer cells in a concentration-dependent manner via a variety of pathways.

KEY WORDS : Pectolinarigenin ; Prostate cancer cell ; Proliferation ; Network pharmacology ; Molecular docking
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Drug Disease

2197

104 62

Bl MELRR5HFARBEAXEFREHE

2.2 ERRLEEGEZERNELHE

PieE £ 3K R B R 5 BR s 1R A B R T
STRING ¥4 FE #47 PPI P45 437, £ Cyto-
scape BT A AL T, 7EE 2 B A EEEH
BT RO RIR B R R S B, RS
EABH AR, il IN BB 61 4k
M,opl0 WEKEWMR 1 fF~, 2% & EGFR,
AKT1 . ESR1. HSP9OAB1 ., PTGS2 . MMP9. PPARG.
PARP1 .GSK3B.SIRT1,

\\\\\

Wl

B2 HELERAAAMBENPPLE A LR % B

1 MFLARGAFMBERNEDFSK (W 10)

No Gene Degree Betweenness (loseness
1 EGRR 4“0 3581714 0.7192
2 AKTI 4.0 355.1211 0.7595
3 ESR1 3.0 259.2111 0.7317
4 HSPY0ABI %.0 206.56% 0.6977
b PIGR %0 315113 0.6977
6 MMP9 2.0 126.9371 0. 6667
7 PPARG 3.0 148.3730 0.6593
8 PARP! 5.0 78.2637 0.6383
9 GSK3B 7.0 04.9952 0.6383

10 SIRT1 %.0 04.1587 0.6316

2.3 GO#atgHRS KEGG B354

& Bl DAVID $(3E £ ( hitps ://david. nciferf.
gov) FEH#AT GO 5 KEGG B&ES T, R EBE P
<0.05 FATHEEE , BHE W HIE, FIH R EF
TR, B3 ~4 88, FEH RN YF
SR (BP) EEFUAMA T WRIRE. EEABER
Ak 4E e 78 B IE W3R 4R, W B 4E iR 4 43 (CC)
FER YR 4R AR, B RS T
BE(MF) F2F ATP 58 B HLER B ARG
EH%, FEEENE 58 BA A E R PI3K-
AKT 558 5% o

BP

m
3
[ XX Y

2 @eee . ?
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W3 WHEeEFHWAMEYN GOk E LM
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B4 HFERRAWNFIRE N KEGC B H 8 R4

2.4 MFLEFEEBCRLIGSTFAE
¥

KA R 5800 R AKTL #1740 Fx¢
B, 48 BN - 9. 4kcal/mol , 10/ 5, —MBIA
N, E5ERE < —5. Okcal/mol , i I H BB BRIFH
HEEE. RN TOFAERSHROERE
H AKT1 Z55H84F

S VAL:270
s /, ASN;M
7 /_"t-k 3 4 :i;:\
£ 6 ') 28 -
AR € ' K
o 7 ,’i \Cn—;?-\l_.;c‘::, 37
i ) ) GLN-79 o 7 A
T
i : m TRP-80

THR.62

BS HEEFEFANAREXREL AKTL 2T

2.5 MFEEHEWHITIIRE Pc3 693874

FH MTT S8R 90 A0 25 £ 35 3 X 51 51 B e 4
M Pc3 fMEFEBE 11, SEREGSRIE 6 frs, E
PIE AR R L WRBEE N, 4 MO B2 B B3/, 4
MasE A2, ULBAMNEE f iR R ] LI RT3 B sE
4 HE 35
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B6 MzEadkEstPe3 mpHakyi( x10)

40 pmol/L. 80 pmol/T.

2.6 MFEFEZWHINI MBI L
&% AR,

PP e R SE IR U 27 £ 3% 20 BT S B
HHFETERETE BLAE ) B, SRS R T Br
7, BEE VS R YR BE A I , B3 i 4 L 5
RETE RRBE TR, R A2 3 R AT LA il
Pc3 By TERETE BB 1 HL2 R B oif:

20 pmol/L

10 pmolL

BT MELEEPS3 AT EHREH W

2.7 MFEREFHRNIISE Pc3 ey
ABEZERAN

KR RR G RIBR T Pe3 40 BB RS [ 7%
BB, G5 RanE 8 it ,24h J5 Pe3 HIMAIRIE
BERAYR BE ARG B W, &5 AN B AT 20,
40 1 80pwmol/L 4 (¥ Pc3 4 ffg A1 & T A1 43 Bl R
51.15% \34.55% .24. 82% F1 15.72% , £ R A%
WBEM(P <0.05) , REMFAERN Pc3 41
RS m TERS R BLE MR BEAR M M RIVE .
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BELRMGERBERT Pc3 2R RS2
ITUMFARRENER, WE fin, 5FA%
FRAIAE EL , 2833 20,40 0 80pumol/L MR A 3 R
RIS, Pe3 B EBMHE RS R T
54.04% .44.58% 1 30.3% , X—PARFEH , MIFE
IR B X Pe3 40 ML A9 1) 2B BB BB Wi AE
F, BXFp 3 /e BEE 25 Yok BE A 38 T 5 .
RZEBSLIER T Pe3 4R ZERE S SR LE
10 firn, 528 A X BR 4 4H H, 20,40 F1 80pumol/L
) Pc3 4 HfAZ 2RI I 3853 R 66.13% \42.71% |
34.28% , R Pc3 iU RZERE I M F AR R
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FE—TEF TR /N B B BB 5 R L M SR AL
FEEL R PTEN/PIBK/AKT {55 @B H T
AR RT, A, M AR R T EET
PI3K/AKT/mTOR/ERK {538 I% S 119 40 i U3
T, 354 40 M R BBV 7E. G,/ M 39, AT 8 A BHLLE
BRI . AR ERAN AR RE
JE#: SHP-1/JAK2/STAT3 {55 @B HE W5,
XA BRI B BB BT R 25 R4 T 3
RS kb, A 2F fa 3 K W B T TR PI3K/
AKT/mTOR i %, B B4 i G,/M B 8 81
R HMEAE T, AR BEER . IT
BEIRA BRI E RENFI RSP E
PRFERDLE, RATR A T W4 20 32 O vk AT BF
R,ET KEGC EEAMAATETENFSE
P& B AE 8 . PIBK-AKT {5 538, 3 HIRA1E
SMFAERSHOER AKTL 5 FRHERIHE
HEAEERL, Hik, RATERIFAE R T EE
i B m PI3K-AKT {5 5 3 I ok & ¥ H bi b 98 1
Fl. PBBK/AKT {55 3 BE B I\ O 2 AR08 iE B
HENBERREZ— HP 1 B5HENXRE
%Y, PI3K/ AKT 15538 B 24 2 08 k4t a3
BT TR PI3K-AKT {5 55@ BT
I e g 40 B Y A 4G, AKT J2 PI3K-AKT 5538
PR, Y e kA i, AKT S giikE, o
WA R E e, B 80 AKT B AR E A,
HILF OB EFMEAS N, AR, 4K,
WSS EF AR EEXTENEM,
M AKT1 t 2 A A —Fr EEE A, 725 2 e
FERFEEL CUERAERIEN—IT
U FERAMEI S R SR BRI T AR R
AEAS7E 3 IN BT IR Pe3 40 I B35 | ST TR
LA RIERRE S o X R I AN 3 EAERTS
BRIETAYT R FRRAE T h Y SE 3R 8

5 EpTR Mo A R AR — B ML
Y, BRI T YN RME KN E RS
1, Rl 2 BE M A RS B TA T RS T BT Y
BRI BRI, SR, ARBRSEOGEAT T 4S5,
R HB ML S — 2 R .
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HLA-Gl4bp EN/ Bk B EE 1 BERRHN
eI

FTEA HEE A SRR, 2ER, LR, i

(LA R 3 2 e B 30 25 2 e, ok BT 43710052, k7 P 0 E B/ M A S BRI B & — B Bt 5
BN EREFHALT & G REER 4. RS EFWEREFK;
5. MAMRFEERF ML EREEHLEERLRE)

RE-HE WL XRME R B & HLA-GlAbp BN/ B XS A B 5 1 ARRMR ZREWHE X, Fi&
A BB 4 SUBL-JF 51 48 77 5| 4 (PCR-SSP) 77 &, xf A Hu X 70 4 30k 1 B8 R % & & An 100 B IE % =t |
# 34T HLA-G14bp B W N/ K G0 /B W, 56 20 4 2 B A 5 W RO R oy A % 34T 247 455 HLA-
Glabp N/ Sk k 5 A A EEAH T 1 BRI BA 3 87 Hardy-Weinberg P4 ;1 BB R H B 5 BEx R
AW, HLA-Gl4bp +/ + \ +/-K-/- R AAF LR F 2R (P <0.05) ;HLA-Gl4bp BN/ SR A L KA T R
WHREPLEEMZR(P>0.05), &t MM REARY HLA-GlAbp HEN/ B Ak FEMTRE 1 E
KRR G REA K

X@W 1 B R HLA-Gl4bp N/ B X5 5 A

HE 4S5 :R587. 1 XEKERIAG A
EHE 120954646 (2024)05-0405-004 FHRIS (FIERS) #RIRFB(0SID) .

DOI:10. 16751/j. cnki. 2095-4646. 2024. 05. 0405

The Association Between the HLA-G14bp Insertion/Deletion
Polymorphism and Type 1 Diabetes

ZHANG Kang-wei, XIE Yu-shuang, BAO Yong-fen, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To explore the association of HLA-G14bp insertion/deletion diversity with the susceptibility of type
1 diabetes mellitus and other clinical features in Han Chinese diabetic patients in Hubei. Methods HLA-G14bp insertion/deletion
polymorphisms were detected in 70 Han Chinese patients with diabetes mellitus and 100 unrelated healthy patients in Hubei Prov-
ince by PCR(PCR-SSP) ,and the relationship between the relevant clinical features and different genotypes was analysed. Results
HLA-G14bp insertion/deletion polymorphisms showed Hardy-Weinberg equilibrium in both type 1 diabetic patients and unrelated
healthy individuals,and the HLA-G14bp +/ +, +/ — and -/ — genotypes were significantly different in the diabetic group com-
pared with the healthy control group(P <0.05). There was no statistically significant difference in HLA-G14bp insertion/deletion
polymorphisms between case groups of diabetic patients in different disease courses (P >0.05). Conclusion HLA-G14bp inser-
tion/deletion polymorphisms may be associated with the occurrence of type 1 diabetes disease susceptibility in the Han Chinese
population in Hubei Province.

KEY WORDS : Type 1 diabetes mellitus ; HLA-G14bp ;Insertion/ deletion ; Polymorphisms

PR ( diabetes mellitus, DM) 2 i RTEE N % (type 2 diabetes mellitus, T2DM ), T1DM J& i
B A —R@ IR A S R, DM 4308 1 Bl RS RSB LRSI A, T T2DM DUBR S E#dt
JR¥% (type 1 diabetes mellius, TIDM) #1 2 &IMEIR A E, REERE CEMBRBREE BLAE

*  EATH IR B IR % T (2016-18XZ11) ; BdbA KA QAL I 2312175 H (201610927014 ,201810927004 )
* * WA, E-mail ;45854259 @ qq. com
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373 Horp TIDM 5 H3k 3] 5% ~10% , 3 B R R
2 EFaud . BE wprs R TIDM R 2£HE
MAREERLFAERAMIFRMN —FHEEEER
B, EEREFTENR, TERET TIDM i
R Gy R, Ho A LA IS A 48 M $t JR ((human
leukocyte antigen, HLA) EFE B SR NEE,
HLA-G B TIE& My HLA- T 2850)8, 70 M
g5 4 %l HLA-G AT % HLA-G, JE4ERXTF
HLA-G E KN 25 55 5% FHH XA R SRR
RS, 92 HLA-G3'JEBI% X (UTR) f4 14bp
WA/ BREFAER , HAREFEA X HRIKKE
R A R AR, 14bp A ( + ) A7 R P 2B
SRW/D B AUARIE H ThRE , T R RN, A5
Ik R A e 4 = hi-FF Bl R 7 51 9 (PCR-
SSP) J7 5K il HLA-G14bp 6 A/BR K 2 BT
TIDM & S@EN BE RN AHER, HmE
PHZEELZEMS TIDM MHERHE,

1 #BERE

1.1 —f&%#

YEEL 2017 42 10 A F£ 2019 4E 12 A THBE
BeiayT ¥ 70 4] TIDM 3 (T1DM 4) #4735,
BERE 1999 AT A AR (WHO) ¥ERFH
WHRAE™ 15 35 G B AN 35 Bildc bk, P14
1% (12.1 4. 6) B, 5 R EREX EE (NC
41) 100 4, H A B 50 4, <& 50 i, F B 4F
(12.6 £5.2) % , A T KB MR ARA , 32
BZAEMERAEERSEHBE, FAED
T, SE5EHAERE. S5FAMRNEER
RIBEHER R X RR e S, HER
EDTA-K2 §$i s B SmL % kI , 23 %8 R 77,
FAF 5% DNA #h#g,

1.2 BBEL5KA

PCR ¥ 3 1% (  H Bio-Rad /A 7], TI00TM) ;
AR VR vk #6550 Bl (78 B Eppendorf /A &,
MiniSpin®) ;JS680B ¥ iR & % (£ E UVP 4
F]). 10 x DNA Bf g ¥ B Kk 28 v K. MgCl,.
dNTPs, GelRed R HURH( JL BT R 28 24E Y RHL
BRAHE);Pu REE(EZR); HIEW G10
(Biowest /A F] ) ; 24 DNA A F & (&S
X ,D0063) ; DNA Marker I 4> FBIriE (KR4
¥ ,MD101) ;& B 34T (R E N w8 FER

TEERR/AH ,AUS821 ) ;& H shiifh i 21 & H 547
1% ( TOSOH /7] ,HLC-723G7) .

1.3 3%kt

JH Primer 5 F3i1% 11 HLA-G14bp i A/ B4R
FEBETH51Y,

#7549 (Forward primer) FE%1 4 5'-GTGAT-
GGCTGTTTAAAGTGTCACC-3', F## 5|4 ( Reverse
primer) FE 5134 5’-GGAAGGAATGCAGTTGAGCAT-
GA-3',

1.4 DNA 3

¥R & U6 B 5 #4715, SR A Nano-
Drop Y35y /2 48 FR W 41 5 1E % X B4 49 DNA
RO, H A260/A280 JifE 1.9 K£4,

1.5 HLA-Gl4bp 3N/ %4k % A A B bm)

AR PCR R BIAR R IR 1, PCR R pi AR
B gt B et e B AT Smin 95°C WA, 76
94°C v 308.65°C B 40s.70°C JZ Ji 50s ; B J5 E
{8 10min, [T B7 IR BE K 70°C, JH 25¢/L BRI
BERERIK , B LA BB PCR F=4), 76 e A
SR HTE R,

#1 i PCR R itk £

i L
10xDNAS R B kot 2
25mmol/L. MgCl, L5
2. 5mmal/L dNTP L6
10pmol/, HLA-GLdbp )/ 8k r Bt L. T L0
S0/l P B 0.5
100ng/uL, DNA 4 1
dH,0 £ KA 0

1.6 %it¥Fx

FH SPSS 17. 0 B 43t Wi S H Z R 22
B AMHBFOR R X R B
FI4LIR LR ST B AR ¢ 1000, S 41 E %
BHEAR BB LA R B R 5 22 (ANOVA) 43477
FEESHHEHHEFRL PR AR R, 4
Bl LR FFESHUE SR, P <0.05 RHLERAR
EHER,

2 5 R

2.1 SHEIRRGILE

T1DM £H %% ¥k BE B8 AK I 21 28 F K F 39
FTIE#HEMRH, ZRAFHRITFER (P <0.05),
W2,
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2 AHAEMAETHLEIM(Pys,Py) ]

¥k N (=100 TIDN 4(2-1)
KB (L) T -%) (g5 -5 °
BhakEass $827+1) 0445182 *

ENCARE, £P<0.05,

2.2 HLA-Gl4bp #HAN/ ek w ik R

SiAEFE A ( + 14bp/ + 14bp) {UFE 224bp H
P — 4% , 14bp R 4lA - F A (-14bp/-14bp) {X
7E 210bp HBL—457 , T4 A FEEEI( +14/-14bp) 7E
224bp F1210bp £F —&H. WE 1 iR,

1 2 3 4 5 6 M7 8 9 10 11 12

— 2000
— 1000
— 750

— 500

— 250
— 100

KESTRER(+14by - Wbp);5 4 Wbp E )52 FHEH( + 14bp + 1bp) ;M DL20OO
DNA marker,

B 1 HLA-Gl4bp 3 \/ 8k 2k 35 8 4 8 fic w2,k A

2.3 TI1DM %8 5 4 B 2 f8 28 49 HLA-G14bp
NS B N oA

VP41 16 0 5 R 450 4 3% 3, T 4 1] 4% XD 60
MRERAEHEHFEEN(P<0.05), BE3,

#3 HACESAST U4 ARASHEBRERIMERAH(%)]

b ¥ TIDM4(a=70)  NC4(n=100) ' P
HLA-G14bp genotype 9.651 0.045
+14/ 414 8(11.83) 8(7.84)
+14/-14 37(52.%) 40(40.00)
-4/-4 25(35.7) 52(52.00)
HLA-Gl4bp allele 13.7%83 0.037
+14 53(37.86) 56(28.00)
-14 87(62.14) 144(72.00)

2.4 TIDM#AFTRHELRXTS FH5RENT
5 4 HLA-Gl4bp 3N/ %%

T1DM 4 FRISRERE KT 5 FEBRBRE/N
F 5 48 HLA-G14bp 3 A/t 5% £ &4 A HLA-
Glabp +/ - E, HKZ HLA-Gl4bp -/ -,

HLA-Gl4bp +/ + /D W, WK T 5 FRpRE
NF S RIS ERE YRR EEZR(P>
0.05), WFE4,

f4 HACESAST Up S ARASHEBREBIMERAH(%)]

KA S5%(n=%8)  <S&£(n=3D) ' P
HLA-G14bp genotype 8.45 0.25
+14/+14 5(13.16) 3(9.38)
+14/-14 20(52.63) 17(5.12)
-14/-14 13(34.21) 12(37.50)
HLA-Gl4bp allele 6.658 0.13
+14 30(39.47) 23(35.9%)
-14 46(60.53) 41(64.06)

3 % #

TIDM 2 —# B B G5, H R R LH
BERE R, AN SBREFEVMHER, W 5HRMER,
PGRBES B AT R IEH AT, B E
SPIGRE  HET SIS TIDM B R bR 3R
AL MR R E A E A U L A I
BRI I N R D82 sk Rk, 3
RIS T O S TE B RE I FRRSE . BEIRR
ERERRTEMNALERENEZ —, BEHE
BAEEEF . 2FREEFH R GILL 3% 3 BEH
Kt TR R T LS S SRR R, 0
BEEMEFHIRRE. HOANTMESHERITER
ik E

WRFER M REEENE REER, It
WA ZEFRE, I X SEER AR HERE
MR SRR R A R R, BB S5 TIDM 5
RAEA R EE B, HLA 2R E R OHER
R, E, AR ZELHE HLA-G &
W& HS TIDM WK, HLA ZEEA D4
J: T2 MM =K, H HLA- [ K4 %
FHIF 7 40 HLA-A HLA-B.HLA-C #1 HLA- T 2%+
#J DR i X .DQ W [X #1 DP W X #5 5 T1DM F£7E
— BB HLA- T 288 % 85 RS
LIS, HLA-G B FIES 8, HigE R =Y 2
RAFENRENH 2T, EIEFEFEEA
YEAER . BP9 R, HLA-G 2 LM iR
ma N R 3E, AT R ALIRER R R A4, JLH 2
HLA-G 3EBIIFEIX HY 14bp A/ BRK L MERRGS
A HLA-G (sHLA-G) 23 F7EHUE F R
KK, B B R RS e S B i 2 A, N Ab
HIRSCHRERHEAT T VR4 B R
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{HRXF TIDM 5 HLA-Gl4bp A/ R Z
BHHRERTIE 4, 42 2016 4E Silva 281 34T
THRBBF, KB HLA-G14bp HB A/ K 235
51 B8R % 5 B MK T De Albuquerque
2 By KRB HLA-G14bp A/ R 2551 18
WRRG BT R, BRATWET 70 4] 1 B IR
A A 100 I 1E # X B HEAT T MR ST, 85 3R
] HLA-Gl4bp A/ R 285 1 BBERIK S
RAERER B K T RATRE IR A B X EAR, A6
RETFT R TIRLEIAT
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NNMT 8 #= 8k 52 1= 7 3E /8 75 1% B8 B BT 48 A
HEGIERTR"

2R FLEAR R IR A

(L B BB B 3 E A 5 b, Wk R 7 43710052, WA R bt E# 3 4 ¥t ;
3. MBI KB F — BB R A A R)

RE: HI 308 0 B -N- ¥ 25 4 4 Be (NNMT ) 72 3 7 8% 14 6 B AF (NAFL) s oy 4k A1, ¥ 94 NNMT 8 &
HBRATWAITFHE . FiE Ao OB aReRATHRERERTRE Y FFACHBRA: HHB
4 =2:1) 4 32 8 HepG2 47 Mo flg 3 W AR 3, 34 sk 4D Wl JR L &t K - Fe?* #y X F, 3 i Western blot 4 3|
FFA. 4 7.7 31 %] | (Fer-1) % NNMT % %\ | (NNMTi) 4 32 T HepG2 # Jfs #y NNMT #2 GPX4.SLC7A11 %44 %
THXEAWEREAE N, SR FFA &3 HepG2 #4010 J& , 40 FUAG 7 38 A ,NNMT & & & 3k 3w s FFA B 4% 1
AV E B GPX4 fn SLCTALl ki BB AMERT A AT F 48, R A R4R T, THA T
) 8 B2k FFA P B0ty 40 M4k 6.7 ; FL NNMTi {8 #% GPX4 fn SLC7TALL By 33k , B AK 28 0 Al JR 1 4t AR fn Fe®*
SB BHEHRT, B FFABS T, EX 2 W NNMT N B F @i B, b NAFL B 5 & % B4R 3%
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The Role of NNMT in Regulating Ferroptosis in

Non-alcoholic Fatty Liver Disease
HUA Yu, WANG Ding-miao, LIU Ai-mei, et al
(Medicine Research Institute ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; Objective To explore the role of nicotinamide N-methyliransferase ( NNMT) in non-alcoholic fatty liver
(NAFL) and to elucidate the molecular mechanism of NNMT regulating ferroptosis. Methods The accumulation of lipid droplets in
HepG2 cells treated with different concentrations of free faity acid mixture FFA (sodium oleate: sodium palmitate =2: 1) was de-
tected using Oil Red O staining and Nile Red staining. The levels of lipid peroxidation and Fe’* were detected using the probe
method. Western blot was used to detect the expression changes of iron death related proteins such as NNMT, GPX4 and SLC7A11
in HepG2 cells treated with FFA , iron death inhibitor (Fer-1) and NNMT inhibitor ( NNMTi). Results Afier HepG2 cells were
treated with FFA , the number of cellular lipid droplets increased and the expression of NNMT protein increased. FFA reduced the
expression of iron death negative regulatory proteins GPX4 and SLC7A11 ,increased cell lipid peroxidation levels and Fe’* content,
and induced cell iron death, whileiron death inhibitors could prevent FFA induced cell iron death. Moreover, NNMTi promoted the
expression of GPX4 and SLC7A11, reduced cellular lipid peroxidation levels and Fe** content,and alleviated ferroptosis. Conclu-
sion Under FFA induction, highly expressed NNMT mediates ferroptosis in liver cells, providing a new mechanism for the occur-
rence and development of NAFL disease.

KEY WORDS ; Non-alcoholic fatty liver ; Ferroptosis ; NNMT ; GPX4 ; SLC7A11
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3k 18 45 14 B8 B BT ( nonalcoholic fatty liver,
NAFL) 248 Joid BT s - B0 IR SE B 40 B Y g
Pt Kt BERR AR R, Rt A 55— KIS M
o TR PSR D A B AR AT AR 46 E 40
B F BN, 30 NAFL M\ B — BRI A8 1 R SR
RAETAE AR R, BE KA 30% ~40% =K
J& N AT REAL AN AT 4 Mg

PR R—MUBEANERESRE HEHER
(reactive oxygen species, ROS) R H & FiE S 1 iE
Bt AL FEARE , S8R IR EE SR/
RBREHB MR, FHTHET IR AT B
FIFT R IRAE T X, TS LRI LR R AR
VRN o551 01 | 2 TR R A L S D e
HIBFFER B, NAFL 4 fase - i) EE B X2
- RFER g & gt 7 R BT 2%
BEREAE, RIEMFRIEN, R TERELR
NAFL %4 & RMEEH 2",

JB 5% Bt #-N-F & % 2 B8 ( nicotinamide n-
methyltransferase , NNMT) 2 — i fAHEH P &
IR, FEA I R K 5 , BRI
Bk TP Ak, A A N1-FPSE Xk e A Py hi ™
BHoTRIE , NNMT ZERE Bt /)N BRI A 9 2R k3
T NNMT R o] 30 B ok & 1% = 59 AT Ji s NNMT 433
IR 2 BHIBRTIREE IR, 68 25 w6
SEREMAGIKEREY XHUR NNMT 7ZERERT &
#) NAFL AFAT R R EAE M, AT, NNMT 520
NAFL &4 % @i 53-F ol B 5 s A ERE, Bk, 3%
A&7~ NNMT P35 885 T[4 73-F DL Xl PRI B
AEWABERR I B R R R AR EER X,

1 #REREE

1.1 S A 5 24 B f)
1.1.1  SE3E5

PR BR 4 (1S31807 ) Ayl AR 4 ( S30245) g H
E¥EEM A YR A ZH TN (D8418) Iy
H3% H Sigma 2 H; DMEM & 8% 35 3¢ &
(SH30022) . FER-#E K (SV30010) MEEH
fi (SH30042) g B e8GR A = H A IR
0T 40 2 (PO013B) | 2K 1 it TR i 310 il
FIEEY (50 x ,P1050) \BCA Z5 ¥ B A 1571
&(P0027) ¥ 5 B E T RAEYERBRMBAER
/A ] ;Ferro Orange 2640 & (F374) WH H
ARRMCALE: ; TR AR 0T R 4 LY HH B H (BSA,

ST2254) ¥ H BBI 4= fir #2275 fR /> A) ; PVDF J&
(IPVHO00010) ¥y B Millipore ; NNMT #Ji il 57 ( HY -
131042, NNMTi ) #1145k %E 7= 30 %l 5 Ferrostatin-1
(347174054 ,Fer-1) ¥y § 35 i MedChemexpress 4=
YR AR THAL O Je @i (48460) BB LR 6
W (65633) Bl B ERFEER AR A EH
5 x Loading buffer (P0015) . ECL fk % &k B JE Y
(RMO00021 ) , — i % BE Wk (AS425) | Hi ik 35 B-
Tubulin, 2 Bt H ki3 E ALY BE 4 ( glutathione perox-
idase 4,GPX4) .NAD(P) H R S5 1[ nad(p) h:
quinone oxidoreductase 1,NQO1 | \ &R E R
% B Ik & ( glutamate-cysteine ligase,
GCLC) .#H T E2 #22HF 2 (nuclearfactor eryth-
roidderived 2-like 2 ,Nrf2) | BAEL4HEE a & AUBEEIC 55
Z & B B 4 (acyl-coasynthetase long chain family
member 4 ,ACSI4) E B/ A BB 575 H (solute
carrier family 7 ,membrane 11,SLC7A11) ,HRP Goat
Anti-Rabbit IgG (H + L) (AS014) . HRP Goat Anti-
Mouse IgG (H +L) (AS003) ¥l B BRI Z Rt
YWRHEARAF,
1.1.2 Z54mE5H

PR RGN ) Tl - R AR R R 9 27. 8mg, fin
ImL BKE K, 70°C KGN Z 58278 4% , s hn
A 9mL DMEM FEi il B9 10% BSA I3 # A ,55C KB
BEERWRTLENE, RAWREH 10mmol/L, E i
RHEH 0. 22um LS BBRBEE 2% T -20C
RHFo

TH PR S # T 1« B Bt BR 4 120. S56mg, i
ImL FJKEK ,80C KB R LW, BB
HIyR EREIN A 9mL DMEM B¢ i 4 10% BSA A%
L3555 CKRIBEREB RSB, RAWKE
24 10mmol/L, ZERA A /FH 0. 22 pum 38k 18R
BET -20CHRF7

U B ERI TR (FFA) RYBCH - HER 5 ARAR RN
=2: 1, Bl A [F ¥ B (0. 25.0. 50.0. 75, lmmol/L)
FFA , BIBCHLH .
1.2 ZBME

& TAES (FHFMEAF) ;41 COo, gk
#8 (Thermo A F) ) ; Z T REEER X ( 32 B Bio-Tek 2
H)) ;BRI BRBRE A 3 ROLBR B R
4t (5 Bio-Rad 2AH)) ; BHIBFOLBME( HA O-
lympus A8)) ;K FHER(_ LIRS LR TR AFRA
) s RV AR B O AL #EE Eppendorf AF]) o
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1.3 sSB7&%
1.3.1 4ufuilsr S5k

B 9 HepG2 MRk A EF
2B, IR FEAE BT LR 2 B B 25 B 53 B B TR AR
H1, HepG2 4l izl T 40 fu 3% 55 ML , 35 5% 24h,
M 70% ~ 80% B4 W, 43~ Control 2H.0. 25,
0.50.0.75mmol/L 3 4~/ [F] ¥ B 4 . FFA (1mmol/L)
4 BRFET- I Fer-1 41 (Fer-1 41) A1 NNMT #J
%1720 (NNMTi 41) Fer-1 + FFA 41 .NNMTi + FFA
ZH454H 3 FL4H M, Control 4140 Ky 58 137 H ks
1% ,0.25.0.50.0. 75mmol/L 4 ¥ 575 % bi ¥
B FFA R EY B a2 E, 5% 24h; FFA 4;
FFA(1mmol/L) % 24h;Fer-1 4 :Fer-1(1pmol/L)
RbFE 24h Fer-1 + FFA 4 : Fer-1 (1 pmol/L) T &b 38
2h, 'E %N FFA (1mmol/L) 4k 42 W& 24h;
NNMTi 4 : & 1% BSA %) DMEM 3% 3% 2L e il (4
NNMTi ( 8 wmol/L) 4k P 24h; NNMTi + FFA 4.
NNMTi ( 8umol/L) T 4t B8 12h, % # % fi FFA
(1mmol/L) 4k£25% & 24h, B HMAKRE 3 1
EE , WUE 4 AEUE Seril
1.3.2 H4 O JeafBF a gt

Y B N AL T S, R 23 SR, PBS YRk
YHPRL1 YR A 4% o B B V5 Wi 5 52 10min , PBS
ERUE 2 WK I TE B 3 6, U8 U 35 40 i 2085 37
BV AR, A B B BN O el Juf
20min; EFRTCR ML O P, A BB A%
BV, B0 B 30, SRR YL PR VR, PBS Yk 30s ;00
ABE PBS, 5B : 41, B4R T WA MIA
W, Byt AT B 40 I S B SR R U
3K BREMBEMAEA, MARE 4 TAEW, B
8, 10min , ZERE IR HVE B AM 1 K, ZETOL B
BT MM,
1.3.3 Western blot

HepG2 4HH1 /3 A B0 F 12 70 6 FLA4H MBS IR
e, 3B Control 4H#1 0.25.0.50.0. 75mmol/L 3
AT B v BE 4. FFA (1mmol/L) 4. NNMTi 4.
NNMTi +FFA 4, SHEE 3 MER L, WEL
AT ALE I, B AL A& B B 1 BB AR B 1 )
I #Yy RIPA 2@ (200 L) , 7K E2# 10min, 41T
B E AR T EOE, L FRE LT,
R Zhe BB BR 4 - 3R A 44 Bk i € it L 1K ( PAGE)
BARSEEBE (20u) , KB TREEBE
PVDF 5 2h, F 5% B AE 95 Z IR AR R EH A 1h,

RIEHE—PLHEW(1: 1000)4 CHERFIHET HR , L
¥& GPX4 . SLC7A11, Nrf2, ACSI4 #1 GCLC. NQO1
#1 B-Tubulin, 7E—$HiiFE f5,TBST IHYE 3 KLAZ:
BRARGSEHIPUR, BEE R —His W (1: 5000)
58 1h, FH ECL k% &%, H Image] 1T
BHFNIKESHT, A B-Tubulin 3N EHERITHHE
A HE A A RBEKE,
1.3.4 5B S ALK P

C11 BODIPY #R4&HH: I i it ik S8 A K - ¥
HepG2 4l $0/5 Hefh 2% B 358 96 FLik+, &
4 Control 2 . Fer-1 2 . FFA 24 i Fer-1 + FFA 4,
BHREINES A TEESS ,PBS Yk
4HHd 3 ¥K; i A DMEM E Al 35 % 2L e i 5 C11
BODIPY Z23t#4} , (SR BE SN 10umol/L, #E5E
F 37CHE 1h; I8 E 4555 H PBS WHIE4IM 2 1K
DIEBREKMGE, FIFLRERLBHERE
HRIOLES BRI,
1.3.5 IS4 Fe’* K EAG T

Ferro Orange %¢ 6454146 T I 40 Ma Py i) Fe®*
IR 87 HepG2 40T 96 FLIOLIL R AL S
M, ST G I 5 # 40 Bl FL. 73>~ Control 4H | Fer-1 4
FFA 241 Fer-1 + FFA 4 , B E 3 MEEAL,
AL SR fT 35 LR, SR AR I R AR
FRAIML 3 Y INAMREESN 1pumol/L IERET TAEWR,
BT 37CHE 30min, HEABOLERED M
BTMEHREER,
1.4 %it#Fix

BHELL (% £5) T~ , % GraphPad Prism 5 4t
HRAHFTEER M 2T 8, RABEE T 25
#7(One-way ANOVA) Xt 4% 2H B8 4T A [7) 2 [B] 7Y
A, PIZA 25 R A Student s t K317
WBEWST,P<0.05 FRERBE;P<0.01 K
NERREE,

2 5 R

2.1 R E#E FFA %% HepG2 Zm e 64 fg
AR A NNMT % & Rk 69 T4

TR ¥ B (0. 25.0. 50.0. 75 Tmmol/L) f
FFA QbR S , 5% BR4LAH L, 40 B o iR AR
HEm(E1A) ;BB ORGSR UERY,FFA 7
A B ISR AR SR I , DERH JEAS HE AE T AT 40
I (B 1B) ., Western blot #&Jll NNMT 2§ A 3
iR, EREW, 5X ML, FFA(0. 5 ~ Immol/L)
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e @ E R NNMT R HRL (B 1C),

A Control 0.25 mmol/L 0.5 mmol/L 0.75 mmol/L 1 mmol/L
|
T
" 2 s ]
|
$20
fl.i 2 .
C Z -
%
200
FFA (mmol/L) Control ~ 0.25  0.50 0.75 1 (&e R N

Acld 0 %4,B: 8 534 ;C.NWMT B % A% R AR E( 5 Couol L, # #P<0.01,223),
K1 FFA % % NNMT # % 3 (4 R :5um)

2.2 FFA % % TF HepG2 a4kt —48 #
EORKBGTL

55t AE H, FFA(0. 5 #1 1mmol/L) 1% 5.2
FEARERFET- S A B B GPX4,SLC7ALl 3Rk,
A% B2 WL AL 3 NQO1,GCLC N2 3%
ik, R BER I ACSIA yRIK(E2), SXE4A
HHH, FFA (1mmol/ L) 1% (5 35 $2 5 40 M fig Bt &4k
K- (B 3) X S g5 RAUE B FFA 5240 fl R A= 4%
FET,

. opxs . steratt . Koot
$0s HE e
fou E L B
Nrf2 WD S S| £ £ £o2
ACSH [ oum | 3, Zoo -
il 7S =i S o & &
GCLC e & @sw «@e\ & &S & f$’ &
IS {;9 R of Q,,;(» K of o S
5 . seie . = <
GPX4 Sos % Zos
06 - S
. Zos “ H
5 E 0 £ oa Zoo

SLC7A11 K
— e
$ - Tubulin "
Q
Z
& & & & S &
& &£ & & & & & & &

T

NQO1
W —
FFA(mmolL) & 5 A =

%,

5 Control 47k, # P<0.05, # P<(.01,2=3,
B2 FFASt4ATHEEERKXWESY

565 nm 488 nm Merge

FFA

B3 FFA 3 v i fs At AT (AR R :50um)

2.3 Fer-1 # % FFA %S85 m e g i i &
e Fe** B

Sxt 4 H, FFA 32 73 40 J s i 3 |k AN
Fe’* 7K AR SEAMISRFE T, TR FE T M Fer-1
e —E B EEFE S FFA 353 0 41 M fig Faad A4k
A Fe’ B, T /RN IERFET- (B 4.5) 0 X
Sugk R Fer-1 fE7E—E BB PR FFA 521

MR T LN P LR, — 2B U B R HE
i s AT 440 RS 2 P A R R BE TR R A o

5 Courl K, + +P<0.01; 5 FFA Bk P <0.01 03,
B4 KATHEH Fer-l BETFA 62 B RERLEAAT (R S0pm)

3™ L,
8
8% "
7 5
o
2z N
& Do
R
&

5 Courol B1H1E, + + P<0.01; 5 FFA B, P <0.01 0 =3,
BS5 &ATHHN For-l B1% FPA ¥ 8 Fe’ " AF (5K :50um)

2.4 NNMT #7 4] # 4% FFA 3 589 2k 5t
THRE

55t B8 41 A o, NNMT & 2 8 i GPX4,
SLC7A11.GCLC Nif2 B978 [ 323k T 55 FFA 4148
ke, NNMT ¥ &k 3 fiE B 2 2 5 GPX4. SLC7AILL,
GCLC.NQO1 1 Nef2 JEHRIX(E 6), #H—HF
BG5S RKH , 55 FFA 4040 b, NNMT kb 38 0] D) &
fER 40 iR B E ALK Fe®* K (E 7.8) 0 X
TR IR A HEBE 40 B A2 B NNMT f 35 R 3R
S 58 T-HRA,

wwwww

o2 £ 06
GOLC [ W w—] = 5o
NQO1 [— — e ]| B
SLOTA] | — — 5o
GrX4 3 H
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5 Control 4228k, #P<0.05, # #P<0.01; 5 FFA 1% 4P < (.05, 4P <0.01 =3,
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> N

) & & Al

& & < \é"g
&

5 Control 91710, # #P<0.01; 5 FFA 441 4P <0.01 2 =3,
8 NNMT 357 Fe 1€ FFA ¥ 2 48 Fe® * A (% R :50,m)

3 7 #

BRFET- /& NAFL EZEHLHZ —, NAFL k&
2 BUD LA FE I S R AP 5 [ i AR Ji 2
P DA B 4R ROS ME BB S E P9 5 I i
AR AL B 8, 45 JFF R B R M AR, FFA 4b 3
HepG2 45 , 4 M i i AR 3R 3 m , NNMT & (3%
IR FFA BRAR T 4RFET- IR IEE 3 GPX4 A
SLC7A11 MR 3K, 32 = 40 M g i i3 & 4k K F Fn
Fe’* &8, BIUMMERITT . R, FFT-MHIH
RERHIE FFA FrEif4e fagRsE T, REAGRFE TR 3E
NAFL R4 KR, FFIERGAETE IR E
BERE, YRt R et , FEE R oK B3
TR SRR RS M AR S L& NAFL £ E £
FPLE 2 —" . B SE NAFL /MR A &3
FERE it B AL =) MDA F Fe’* & & .35 38 .
GPX4 FIK TR, H M 51 ZERIET; T i GPX4
FIZFRBI I ERFET:, AT A B & NAFL Ay —
BRBE . s, Chen &1 B 98 & BI85 k53
AT RBE T T | T 40 B 3 K R I A 4k —
I NAFL, AT 33 NAFL & & 008 M
(NASH) , 4FET-5 NAFL 2 8] A Bk 28 B ok i B
1, NAFL JiFE b g B S Ak K P 3 nFnb 2 4
BILT-HARIX LA, T FE T HI 7 BB I
B ERFET- A NAFL, Bk, 8RFET-IFEAN
RIBYT NAFL f— AR R,

NNMT 31553 5T LA 3 GPX4 #1 SLC7A11 f4
3k, FRIRE0MRE Bt EAL KA Fe’ &8, AT
WHIRFET, B Ja BT FFA 353/ NAFL Xk &,
XL RN FFA (iER T, HRIXM NNMT &
S54RI T, M NAFL R4 BB, —F
T8, NNMT 7] A& 7 #6 B B Ak 2o A BE AR
WY, 25 R AR B, 2 NNMT 55 (iR
/N BRIR G R 47 4 20 M 3T3-L1 AP Y i R AR R
HHM=FESE ZuEERPEXHERR
B R AR B AL AR T W E R E

B, H—J5 T, 7E A M 2B 40 B 40 B R SH-
SYSY H ,NNMT ffyich 38 1R 38 ik G b AR ri o7 A1
BRI GSH 7K F, SRR ROS 47 A Ffig i
FALMT AR T AR ALt SR R FE T AR AT
Yang %" 57 45 R PR , NNMT (3 458 5 B4
JF-40 Hafig B B AR R, A R40E 1k 2 U 2 1D R
JRBRAH 78 A1 NAFL fy & Az, NNMT & _EiRfR
HE/NRAF4E L AMLI2 R BRI R B, 20
NAFL &, ARBFFE B R & B NNMT o] 345
BRIET-, NS5 NAFL (W RAER R

£ b, NNMT #E W ELILT-S 5 NAFL [
EHERRE, B8 a8 FE T 1 NNMT 5% % NAFL
FISEMER SR , A NAFL 5 i & A R B SR LI
i R H B IA SRR B

SEHk:

[1] MEJNIKMAN A S,LAPPA D, HERREMA H, et al. A
systems biology approach to study non-alcoholic fatty liver
(NAFL) in women with obesity[ J]. Science, 2022, 25
(8):104828

[2] LEWINSKA M, SANTOS-LASO A, ARRETXE E, et al.
The altered serum lipidome and its diagnostic potential for
Non-Alcoholic Fatty Liver (NAFL) -associated hepatocel-
lular carcinoma[ J]. eBioMedicine,2021,73 (1) :103661

[3]JIANG X,STOCKWELL B R, CONRAD M. Ferroptosis:
mechanisms, biology and role in disease[ J]. Nat Rev Mol
Cell Biol,2021,22(4) :266

[4]TIAN T,LIAO X C,ZHANG M, et al. Effects of celastrol on
autophagy and endoplasmic reticulum stress-mediated apop-
tosis in a mouse model of nonalcoholic fatty liver disease
[J]. Zhonghua Gan Zang Bing Za Zhi,2022,30(6) :656

[5]LIU Y,SONG J, YANG J, et al. Tumor necrosis factor a-
induced protein 8-like 2 alleviates nonalcoholic faity liver
disease through suppressing transforming growth factor be-
ta-activated kinase 1 activation[ J]. Hepatology,2021,74
(3):1300

[6 ]RUAN S,HAN C,SHENG Y, et al. Antcin a alleviates py-
roptosis and inflammatory response in kupffercells of non-
alcoholic fatty liver disease by targeting NLRP3[ J]. Int
Immunopharmacol ,2021,100(8 ) ;108126

[7]WU J,WANG Y,JIANG R, et al. Ferroptosis in liver dis-
ease; new insights into disease mechanisms [ J]. Cell
Death Discov,2021,7(1) :276

[8]LIU A,YANG Y,GUO ], et al. Cytochrome P450 enzymes
mediated by DNA methylation is involved in deoxyni-
valenol-induced hepatoxicity in piglets[ J]. Anim Nutr,
2022,9:269

(F#% 426 R)



414 WABE 2B (EFM) 204 5138 855 S Journal of Hubei University of Science and Technology (Medical Sciences) )
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RER,E RV,R FLEAR, AZHET
(LR s bt B 3 2 2 b, Wb BT 43710052 WL R F R EFHE A K R)

RE BB B4 A T AR F R (DON)F 200 102 e e v i fE A o ik 1640 R AR RALE
% KT %8 Mo 102, J 1 ) A% B9 DON DL B4k 7t 4 | Fer-1 0 4 Me. L X &4 DON xt4k 8 -4 X £ B
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4R 1(TFRL) Wik ko w4 B R 7% A (ROS) fr 4a e Wy Fe®* AP, B4k ot , £ 40 3% J 1K, Fer-1
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Role of Ferroptosis in DON-Induced LO2 Cell Toxicity
SONG Chen-chen, WANG Wei, LIU Ai-mei, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the role of ferroptosis in vomitoxin( DON ) -induced cytotoxicity in L02cells. Methods
Human normal hepatocyte 102 were cultured in 1640 medium,and the cells were treated with different concentrations of DON as
well as ferroptosis inhibitor Fer-1. qPCR was performed to detect the expression of ferroptosis-related genes induced by DON, C11
BODIPY581/591 fluorescent probe was used to detect the effect of DON on cellular lipid ROS level,and Ferro Orange fluorescent
probe was used to detect the effect of DON on intracellular Fe** level. The effect of Fer-1 on cell viability under DON exposure was
detected by CCK-8 assay. Results DON inhibited the expression of ferroptosis-related genes, especially GPX4, SLC7A11 and
TFR1, increased cellular lipid ROS and intracellular Fe** levels, which led to ferroptosis and cell viability reduction. Pretreatment
with Fer-1 could inhibit DON-induced cell ferroptosis and increase cell viability. Conclusion DON may induce ferroptosis in L02
cells,and the process is associated with inhibition of SLC7A11/GPX4 pathway.
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Effects of Benapril Combined with Esmolol on the Myocardial Enzyme
Spectrum Levels in Patients with Infectious Shock

Combined with Rapid Arrhythmias
LIU Li-xin, TONG Sui-ju
( Department of Emergency Medicine , Wuhan Dongxihu District Peoples Hospital , Wuhan Hubei 430040, China)

ABSTRACT : Objective To analyze the effect of Benapril combined with Esmolol on myocardial enzyme spectrum levels in
patients with infectious shock combined with rapid arrhythmias. Methods 90 patients with infection shock complicated with rapid
arrhythmia admitted to our hospital were randomly divided into a control and an observation group, with 45 patients in each group.
The control group was treated with benazepril, and the observation group was given esmolol injection on the basis of the control
group. The general markers of myocardial damage , myocardial enzyme spectrum, cardiac function indexes , inflammatory factors and
clinical efficacy levels of the two groups were observed. Results Afier the treatment,the levels of myocardial calponin-I (¢Tn-I),
type B brain naturetic peptide (BNP) decreased,and serum albumin (PA) increased more significantly,and serum lactate dehy-
drogenase 1 (LDHI1 ), creatine kinase ( CK) ,beta-hydrobutyrate dehydrogenase (a-HBDH) ,and creatine kinase isoenzyme ( CK-
MB) decreased more significantly in the observation group,with statistical differences (all P <0.05). Cardiac output ( CO), left
ventricular diastolic early/late peak velocity ratio (VA/VE) , hypersensitivity C-reactive protein ( hs-CRP) , interleukin (IL-6),
tumor necrosis factor & (TNF-a) ,increased pacing volume (SV),ejection fraction (EF) ,decreased in the observation group,and
stroke volume (SV) and ejection fraction (EF) increased more significantly, and the total effective rate of treatment was higher
than that in the control group,with statistical differences (all P <0.05). Conclusion Benapril combined with esmololcan reduce
the myocardial enzyme spectrum level in patients with infection shock complicated with rapid arrhythmia, reduce vasoconstrictor
and inflammatory substances generated by platelet activation, inhibit inflammatory response, improve endothelial cell function, and
have significant clinical efficacy.

KEY WORDS : Rapid arrhythmia ;Septic shock ; Myocardial enzyme spectrum ; Cardiac function ; Creatine kinase
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2.1 HASPIRE —HHFEEHTE SitFEEF (P <0.05) s WEHBKFERE,

05 2 R, aUTED, B4l ocTn-1.BNP.PA 22 VA ST ¥EER(P<0.05),

2 WASNGFE BT SH A (% )

W ¢l (/L) BNP/(po/ul) PA/(myL)
i B 3t} B BE B
nEL 8 0.39£0.06 0.180.02° 1680.08 £185.43 950,53 +118.07° 148.80 +18.73 15.80421.06
gy 4 0.38:+0.05 0.10£0.01 ** 1671, 69 £158.47 610.25:+81.16 ** 146.78 £20.95 19.5£03.4°*

HREABTEILE, #P<0.05; 5HRERLE P <0.05,

2.2 FHLAS PUEEIE T I LDH1.CK.o-HBDH. CK-MBI 7K 5 ¥ B, B 4
M3 3 FiR PR, il LDHI CK. o-HB- T FZEFR(P<0.05) s MEAHRMATERE, B

DH.CK-MB 4 225 (P >0.05) 57, Ao +=R#(P<0.05),

*3 WHRHEEE I (z+s)
. LDHL/(W/L) CR/(U/L) o B/ (/L) CK-MB/(U/L)
BE Bk it Bk K BRE K Bk
AEE 4 1BR£BR QU007 BB IRBLAT IBULE  WLBLRIT O BETA 78T
BEE 5 551 B80T AANS60T U02eM67F RLETEBB  DLUTTH MTBLB 0040

HREABTEILE, #P<0.05; 5HRERLE P <0.05,

2.3 HASHREIEFEATIL KFEREME.SV.EF K¥EA B, BEZIT%ER
N3 4 Fim A FRT, Fidl CO.SV. VA/VE, (P <0.05) s MEABHKR P HEH, RA SIS

EF B4 {222 5(P >0.05) 34575, CO.VA/VE 2= (P<0.05),

4 WASHEBARM (T £s)
. 00/(L/min) SV/(uls) VAT EF/%
BE Bk B Bk BE BRE BE Bk
AEE & 74014 65¢1.19° MBLU  2.20:8.0° 1.81 £0.2 LU£0.19° 46524598 49.49+6.13°
s 6 TRLR S.ML007F TLRLTH 0248502 L85 0.89:0.06%F 41285600  56.85:5.9°*

HREABTEILE, #P<0.05; 5HRERLE P <0.05,

2.4 WARIERT CRP.TNF-a.IL6 & fii, RAEGITEER (P <
MFES R, IBIF T, B4 hs-CRP, TNF-a., 0.05) s MEARMKTFERE, AFERITFE

L6 KGH %2R (P >0.05) J47F)E, Fidl hs- o7 (P <0.05),

5 WHAREETAF(Z+£s)

W he-CRP/ (mg/L) TN/ (ng/1) L6/ (mg/L)
ikl ¥k BAH ¥k BT H ¥k
AL 4 12.2643.71 T45:1.8° 9.50£0.85 1.8:0.77° 193.43 426,85 130.54217.93
6 12.18£3.67 46151.427* 9.46 £0.91 6.1240.66* 152.90£25.73 $.15:15.0°

HREABTEILE, #P<0.05; 5HRERLE P <0.05,
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2.5 AN E TR
Wz 6 frn, MR IRIT BB MER TR
H, BEBEZI%ER(P<0.05),

*6 WAHMERKRSTZLE(%) ]

I B #h i REkE

ot 4 18(40.00)  (44)  T(15.5)  38(84.44)
BEE 5 (466 BELILY 121)  #4(%5.56)°

ERBALYE, +P<0.05,

3 7 #

MARLEF /B FEH=1 ACELI 254 , iR SR IE
S ] BR3P R e R B3R
RFER, WERETE, W LEEHET,
FESERTFE " B, BRI AR 5 2 AL AR,
W, 78 B0 A5 B T | PRI | 28 A0 B £ 7 A9
ZEER AT REOCRREBELAEREE R
EITR . SUR)E IR TN A A0 B BEL VR 0 UL B
2R Y, Sk RS , W80 2R, [R) B AT
R RS BEL ) T ke R Bl Bk, Wi O LR AR
B PR IR R R A 3R B PR O 3R T
U DR GRR Y ¢Tn-1.BNP PA & & 7]
BERBRE W DI, PP O BERE 5K ) 0
A LR PR , 7 R O SR AR B R T AR T T
JE R AMERR T O B B T4 RO LR
AvR G, FERE A LB , PR 3R 5 R AR
B % HL4k 0 LES LDH1 . CK, o-HBDH, CK-
MBI 7K FEE i , O LB 6 4n 1 7 A R bn ik
D IAIIR GG IRFE | ek TE A 3 PR
DERRELDIRE T 8 B H.O DB SR 0 A 3
B, mOTIRE IV BB E R B 324K BE IR A A
2 IE , BOSRPARFFTH

ARG R R, R N BRE F B A3 A%
IRIRITHI BB cTn-I.BNP T [& ,PASV.EF # &
K5 % LDHI ., CK. «-HBDH. CK-MB &7k
SEEHE . R RO AT 818 AR A T8
AP OB RN B MR S IR T O 8, HE iR
FIGRAZ BB ER AR, KA
BRI T B E O VAR IR BE, WY RE L
RGBT RE I =R, BB L ALE R
BRI —E  BREITIR R A R RRH RAER,

L BTk, NUARE FIER & X ARG
FEPE O R B BRI BT R O LB RS KR,
BRBE OINEBRAL —M, BARITIR K4 2

DRRERER, FN, _EREGHAGSHER
BRSO USSR, /0 L /MRS
{8 B AR S 4 B ) o e S R ) TR, R R E S
BE, B0 Y B A0 ML T BE , i PRY7 R0, (EL A5 I PR
#r .
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S R B T B AR R S AR e T I A K B 5T

X A g
(FEFHOARER, ¥ T8 443000)

BE BN ALEEEHY TEBRERSEATMABK T RS BEN UL RE, Fik BRkR
BARBKUIEW AP BB EH B P XA M E B AREAR(ORG) % J7 1 46 Bl 4\ ORG 41, % Fl ML 3 Bl
TEBMRAAR(LAGR) T th 48 AI4 N LARG 4, MU HAFAB R ARERAHAB RELTHFERERE
HRERERREINMNAALTADFEHEFIDECEI BT 1 £, AU RLALEFR ERR 5 BB R,
ZRLARG AW AR RFAR, KR4 P HIFM ;R G LARG 4 # % S 47K F1%F ORG 4 (P 3§ <0.05);
LARG #1F A btk F ORG 4 ,LARG AR P H B S5 W X KJEH AN F ORG 4 (P 4 <0.05);LARG 4 &
HFARE Moy ek A et E ARt b M3 4T ORG 41(P 3 <0.05) ;LARG 41 B R B A M IF LR R JE H R E
BEERKTORGHU(PH <0.05); REL1 £, FULRR BB R5LFRHBANAWELZR(PH >
0.05), it HESHY TEBREASEATEAML, BEAABETHFAKE, BFAREARKER P
i A, R SR SRR R R, R KA B A 4

KR BB R AR BB T M5 36 M B R s AL BT R BT

HES#EE :R735.2 RIS A
ERE 120954646 (2024)05-0422-005 FRR L (FERS) fRIAEE(0SID) .

DOI:10. 16751/j. cnki. 2095-4646. 2024. 05. 0422

A Comparative Study of Laparoscopic Assisted Radical

Gastrectomy and Traditional Open Surgery for Gastric Cancer
LIU Chao,CHEN Ai-hua
(Yichang Central Peoples Hospital , Yichang Hubei 443000, China)

ABSTRACT : Objective To compare the clinical efficacy and stress response level of gastric cancer patients after laparoscopic
assisted radical gastrectomy and traditional open surgery. Methods A retrospective selection was conducted on 94 gastric cancer pa-
tients who underwent surgical treatment in our hospital. Among them,46 patients who underwent open radical gastrectomy ( ORG)
were included in the ORG group, and 48 patients who underwent laparoscopic assisted radical gastrectomy (LAGR) were included
in the LARG group. Compared the surgical situation, postoperative recovery progress,various postoperative indicators and the inci-
dence of postoperative complications in the two groups of patients. Subsequently, compared the changes of serum tumor markers be-
tween the two groups at 3 months after surgery. Follow up for 1 year and calculated the survival rate, recurrence rate,, and metastasis
rate for both groups. Results The surgeries of the LARG group were successfully completed without any conversion to open surgery.
The levels of inflammatory markers in the LARG group were lower than those in the ORG group after surgery (all P <0.05). The
surgery time in the LARG group was longer than that in the ORG group,and the intraoperative blood loss and total incision length
in the LARG group were smaller than those in the ORG group (all P <0.05). The postoperative recovery time of intestinal func-
tion and total hospital stay in the LARG group were shorter than those in the ORG group (all P <0.05). The postoperative pain
score and total incidence of postoperative complicationsof patients in the LARG group were lower than those in the ORG group (all
P <0.05). One year after surgery, there was no statistically significant difference in the recurrence rate, metastasis rate and surviv-
al rate between the two groups (all P >0.05). Conclusion LAGR for gastric cancer can achieve a similar surgical effect compared
to traditional open surgery. Although LAGRis conducted with longer time, it can reduce intraoperative bleeding, alleviate postopera-
tive stress response,and shorten postoperative recovery time.

KEY WORDS : Radical gastrectomy for gastric cancer;Laparoscopy ; Open abdomen ; Inflammatory stress response ; Oxidative

stress response

+  EEWH WA ERERBIIE (WI2023M129)
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B i PR _E — b I B 3 A 2R 48 A e
B R ST B AR, B R
5588 RERERE . BEIKIAT K
PR, B B S R R K AR R
AYURAT T HEEERET . BEEER
TP B ARG AR (ORG) BAE BN, RS HERE 1)
Bomkt E MBS, AFRUGEKR, FRIR
FRE R R, R SRR XERE R SR R
BHE, B RSB EEUWNZ . BES
BT B B RIRIAAR (LARG) TRESH B A RS
X TR, R—FHAI TR, FRIO/N AR
B EEERRE ARG HRE BN BE
BERERENRERELEARRIE, REHE)
R VIR R, (BRI BB R K. N
TEWIFAY LARG 51248 ORG 477 B & AU IR R
L 900N T NEIVA GANA:E AN A S
BEIRBSE o

1 #BERE

1.1 ZIARBESRAFR

PARHE: OFF & (SMFEEE) & B RS B
RECLQERHEAR S BER BB E TR
25051 =18 B QR A FARIBITER, Hk
Podfe : O I HAlBAEIE ; @R AARTE ik
7 s SH ARSI VA T 5 s @6 P18 M BHLSE M il
s @ ALLBT AL F0 0 B A BB St R
PG S B RS R S R AR AT
AREERIMEE 14d; ORGP RS AT £
BEFIEIT ; @B IFBHBHRR A M T RERER
1.2 —f&%#

BIRPEREER 2022 45 1 A 22023 421 AZEAR
BeZFRIBITH 4 HIBREE. HHXRH
ORG J&¥7 ¥ 46 #l99 A\ ORG 4, % LAGR 3557
4 48 BIgI A LARG 4, P4 B MR, i,
AL B RHE X, 2R TG HER X
(P>0.05) , #1, AARKEEIRREAHEZR
287 75(2024-014-01)

%1 FH—BERH

(% (%

44 #H Siesd) FARE(E)] (%))
(§/%) 5% B¢ EEED I I
ORG4(n=46) W/ 5456¢9.26 15(3261) 11(B.91) 20(43.48) 12(26.09) ¥(T.91)
ARG 4(a=#8) 2/  $5.03£10.12 16(3.33) 13(V.08) 19(%.5) B3(2.88) BN

1.3 F¥%
1.3.1 ORGH4

SRk ORG 577 , iR 4 B LR A m v B 98
WREAR B2 Y B & B mRiaR BEE
B Y By BEEYE (SUEE) , 2B UBRAR &
BEE Y BV E, BEBCEEML SERETSS
WREE, FEBEIEPMFEART OGR4 15em, &5
YIFAJE PR i ikt B R B R . B
T B REARIA B, AR I s 5 R B e O o
B D2 MRAARIR B AE R : CLASS-01 BF 5Tk
Ry#E, AR B AT, 244
WES ;ST 2180, WERE 6 AkEY; #E
FEEShEK, B 8 AMEs; B BB EINIKT.
MashBkiE B, B 28 Bk, 4358 7.9 . 11p AHE
2 8HNMB A, EAS S ARES; 28
FFEA SRk, 15 12a AW EES, BRSNS,
BHIS AR FES T EERTEEMITT
2cm, BWIT 185, Rl ; B FEEEE
B B3 24 15em b DI W22 B, BE R R B0 44
45cm 4bZE 5 52 1T ROUX-Y W) &, imun s
MG BREERZEHYE. ok, WEFR
QIE, B ES WE , RETREFAR
1.3.2 LARGH

SREUHAL LARG 897, R4 BAR B LR A
BREmBERIEABZEE Y By & EEEE
MBBREABEEG Y A& . BEEYE
(UEE) BEERE2BUBRAR BESE Y &Y
f. UEESD B RBREAR MG RERES
WRIG , B BUM EMy SRR 43 FF 2 AN FhE. FHFT
ZHE 10mm EEEAHWEAL, L CO, B RE
S 4R T 12mmHg , BAJERES, T ARBILA
T lem bHCE 12mm EEIER ERAIEF, A8
BB AL LB Smm ZEE B #RIETL, A0
MR ERMERE. FERLESEABEHR TR
JERE 2 S LA 38 M SR RE TR I, AR bk L 51
. HBFE T e mim B AR, BB IF T iE T
ImBERIEAR. WEREETF LEEST#H—2
Sem PIO , P)ARPESF B, FISMEY &, HALE
HE R B ERIA
1.4 MEIRAF

(1) MW A M3E RN MR : TA
BIARJE 24h SRE 23K B E 2 JE I # B IR 3mL,
HHEOL LA ES BEA R OHL,3000r/ min b3
10min, i £ 4 M YEHE A, 35 6o 58 B K TR MY 3
W :C & piZE H (CRP) (FESBEE(PCT) \ A6
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(IL6) . i 8 35 S B F-a (TNF-a ), W — B
(MDA) ALY ALEE(SOD) .

(2) BAFARER : FARAB FRRELE
AR H L E B0 R B

(3) WANRFIKEH#RE  HS FRE . HESa
L2108 7282 [T W 7 N TN S Y E T D T

(4) 4K R B, # Bk A 12 808 (patient
controlled intravenous analgesia ,PCIA) : Rf5 6,12,
24 72h Y I 2 BE SR A S8 AR 403k (visual analog
scale, VAS) 1451, VAS IFAE R 0 ~ 10 43,
BB RN RREE SR E,

(5) ARG 3 A~ A FLALIE MrEin & b H
J& ( carbohydrate antigen,CA)199,CA724,

(6) AARSE I AIE R B XN @0 L.+
ZIe a0 R R AR

() BV 1 &, AL TFR . ERREH

1.5 %%

fEFH SPSS 26. 0 B4 ATEUR T, HHER
B KSBMNFESESSE, RA ¢« Bk, #%
(% +3) T THERBERA R R, # n(%) R
~sEAP<0.05 REAFZIHEE X,

2 5 R

2.1 Wb BR N IEARLA

YRTT BT & TN R R FE 45 0 e 22 R 3
Git#EE X (P >0.05) ;R J5, W4 CRP.PCT,IL-
6. INF-o 5 MDA 7K F-37 FAHAHj, SOD KF
WIRTAHARR (P <0.05) ;R LARG 4 CRP,
PCT.IL-6, TNF-o 5 MDA /K F 3£ F ORG 4,
SOD & F ORG 41(P # <0.05) , W3 2,

%2 WHMENHR BT E(£s)

CRP/(ng/L) PC/(g/al) IL4/(ny/L) ThF-o/ (/. MDA/ a1 ()
# Al Ak AR Ak AR Al A Al Ak AR Ak
ORGH(n=d6) SB2046 WHe2H" QU0 05150097  B:0Y KYAYT WB:IL IDQUTT SH0H  WeLAT WL1:UN BB
URCH(a=4) 5314056 WX+LD** 00s004 0305°F 852:L0 RBa3B* DIILF 391207 SH0%6  7.8:15%% 0LL:U4 504085

SRARMLY, #P<0.05;5 0RG k4 4P <0.05,

2.2 HUAFREBIFLE

LARG H ¥R F| 8 B F AR EALE P HFIE;
LARG A F AR L T ORG 4, LARG AR+ H
mESP0EKES/NF ORG 4 (P <0.05),H
HABFAREEIBERKRRLEITZEENL(P>
0.05), W33,

*3 FAFAHGHE(5xs)

44 FARRm  GEREAMA  ARHARAL Y0 RKE/m
ORGAH(s=df)  IAI6:5Y  MUBB RO 661
ARGH(n=H) I6.0:1846°  BR:2D 0K5T 505"

5 0RGA1E, +P<0.05,

2.3 HUARGRIFEBIFILE

LARG 4 A5 I MS F 9K &, HE b e, HE B
Bl F BR B} [, & fE B2 B Rl 35 %8 F ORG 4
(P<0.05), W#4,

x4 WAREREZBBELK (51s)
B RN BARRA HERRA TReRA  RERRRA
RCHG=4) DU GHTD BB RULH  [GLA
WRGH(r=4) SLTel46™ N84T TBLHHT LSS BRLY

2.4 FARGEEIRIEES POA RitREobi

LARG iR )5 6.12.24.72h BF VAS FE4> 3515
T ORG 4, R/5 PCIA Rit4gERH T ORG A
(P<0.05), WFES,

*5 WHAREABEK S PCA B RAK (3 £5)

3 VAY4 POIA B3t
AfGh  AEDh  REM RETH WX

ORGA(n=4) 635408  SI08  4Vs046  AU0F  BHLE
URGH(n=) 3914046% D860  LOI:0D 0300 617:08°

5 0RGA1E, +P<0.05,

2.5 LR AT &M LR

RETARJG 3 A B4 ME CA199,CAT24 K
XL, Bk REH¥ER(P>0.05) ;KR53 4
HF41EE CA199, CAT24 /K F-HMEF A4 R B
(P<0.05), W#6,

*6 WHMKMAGSH LK £5,U/ml)
CAI99 CAmA

A
i RE i RE
ORGA(n=df) H.642615  18.08+1.89°  30.%:314  817+131°
LARGH(n=8) 60.00:6.3  174541.94°  3L0G£323  8.03:0.95°

5 0RGA1E, +P<0.05,

ERBRELE, «P<0.05,
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2.6 FWUAREFLERAERLEK
LARG 4 K iE B &4 RILT ORG H(P <
0.05), W#*E7,

T WAREHZEREF LK [0(%)]

2] REES  Andh ToREARE AvAY £t
ORG #(n=46)  3(6.52) 2(4.%5) 3(6.52) 2(4.35) 10(21. 1)
LARG #(n=48) 1(2.08) 0(0.00) 0(0.00) 0(0.00)  1(2.08) "

5 ORG 4113, s P<0.05,

2.7 WL E LR
RE 14, HABRER R EBRRGEHFR
HRRGIHEER(P>0.05), BKS,

%8 WHMBHEALK[n(%)]

B3 1% B4 Ef
ORG 4 (n=46) 3(6.52) 2(4.%5) 46(100.00)
LARG 4 (n=48) 1(2.08) 1(2.08) 48(100.00)

3 i i

BREARIGHET B 3K L 5 40 i 09 % 1t B,
DA R ERA, BRERENERR LK
B — RIEEFANBEEREENIRT T
K, BB EL I VE BRI kL S 4R A W L 45, JESE ik
MR R, BB 4R E B Y #,
ORG X BEIGITMNESZARRX, TERTFR, 7T
BV ARES B B AL, AL VI B S bk B 45
PRENTERLMT A, B g
WED%,

AHFRHE R LARG BRI RFAR
FEHRFEFFBE R G ; LARC AFEARANKT
ORG 4, Ui#] LARG FARBMELBR IR F
ST I e 5 T il o S AR 48 52 AR B B AR
WAREBERRESE, SRR IS R,
LARG iR HIME 5 A B KEH/NTF ORG
41,47~ LARG e/ AR a0, BRI TFRER
JERE . 23T 4, LARG 4 B E A 5K 8 it
B4, ULEAMERGHBIT BmRIA R BRARRAE
BEGTTEAR 2%, BB HEFAIBREE,

YR R R B A R RE SR . ARSI
VR Y L BB TR B E ARG KA HEAE R,
Hit, W ERE AR RERERREREAR
ERE W EBEERM, AR REH, LARG
HBREREEHBAHKBERERR, BEHRE

PCIA MR BUE /D , B8R B8 /0 R S5 W R 25 119
25 B R FARI B , W PR 1 2R ) DS MR BE

HeME RLUR N 55 AR R A & R ARA
JEH BB N . A2 %R R B, LARG R
J& 5 MR R N 5 AR UR R K 3% F ORG
4 ;3278 LARG B0 B 8 B E R 5 R R B
R, BB BIOANE ST EER
B R BEBIRER BE ARG R IR BB/ B
RBEDIREM A EREN, N\ITE M TFREEEIUE
BT, AT S AR S5 M B EDE

¥ CA199,CA724 i IR b % 49 B &
BIREY . BHFRIAN, MBHEREYRRER
IR REE B Ak M I % P B B R I, RS
Ikt DI B , L5 MR A S K B S B B
REARUS o ARRBFFES RR N, ARG A B I i
CA199 .CA724 /K5 B B T B, ERA E R L
it 5515 LARG BB IX B R T AR NIk
RIFR, HAZFARERAEZ RS2 BR A PR, [R)B R
BEENBKBRIIEE T —B BT
% , RI/INR S U NER R AL

ARG T W AR R O 2T R R A ik
HLOHB—ERNAR, WHARER, ARZ 0L
Xt EBFSE , 245 BRI TAE o R gk — 2 S 4
fho GEFTR, BEEHB T BEERERS %S
FHEARAM L, AR BRI IR TR, B ARt
FAS K AH AT R ARG, B R L&, B
AR5 R R DR B , B AR 5 WK B IRI45 48

SEHk:

(1]%% Hed, 253 £ AFREBHRHAFMING
TR AR [T]. S0 MA 2 42 76,2021,37(2) :300
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S5ARESH, TERXR[T]. ARFEREMNY
$,2020,25(4) :449

(BlamE, xE4A BERE % AHBEETEEMRER
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[4)%kuE, 28, 2% B +Bram YA 58 MRy L4
BESEREERIER PR RARFARII]. BB
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W EARE W (T]. AR RN NP IT,2023,28
(3):305
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WE:BH BRATEERFANAREEREZ R ARG U ERC P AR A RM NN ARR. ik &
TR B 8 B AR R B 4T R R 08 B4 B B 200 ), B BB AL 3R Bk 2 T B4 (100 #1) 5 xR 41 (100
B HRAG TP ARERM, THALTRE LU ER P AR AN, LEWARAR A EREE,
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(PSQD) 24 T, THARARAEM(P 3 <0.05), Hi XEMFEIREEREELTREREE
BRATHEERS Y REBHREL WEER FMER REERTE.

KERREFRIEREEREGE; P HEERM
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ER S :20954646 (2024 )05-0427-004 FRRE(RFRS)#RAE(0SID) :

DOI:10. 16751/j. cnki. 2095-4646. 2024. 05. 0427

Application of Acupoint Massage with Stone Needles Along the
Meridian Combined with Traditional Chinese Medicine Bianshi
Hot Ironing in Elderly Patients with Postoperative

Constipation after Femoral Fracture Surgery
LIN Chun-lan,SHI Xiao-yun
(Datian County Hospital of Traditional Chinese Medicine , Datian Fujian 366100, China)

ABSTRACT : Objective To explore the application effect of acupoint massage with stone needles along the meridian com-
bined with traditional Chinese medicine Bianshi hot ironing on postoperative constipation in elderly patients after femoral fractures.
Methods A total of 200 elderly patients admitted in our hospital with constipation after femoral fractures surgery were selected, and
divided into the intervention group (100 cases,acupoint massage with stone needles along the meridian combined with traditional
Chinese medicine Bianshi hot ironing ) and the control group (100 cases, traditional Chinese medicine Bianshi hot ironing) . The re-
covery, degree of constipation,anus degree of pain and sleep quality in both groups were compared. Results Comparied with the
control group,the audio frequency of bowel sounds in the intervention group was higher, and the first bowel movement time was
shorter (all P <0.05). After intervention, patient symptom checklist for constipation (PAC-SYM )scores megill pain questionnaire
(SF-MPQ) scores and pitisburgh sleep quality index (PSQI) scores in both groups were decreased,and the intervention group was
lower than the control group (all P <0.05). Conclusion The combination of Bianshi meridian massage and traditional Chinese
medicine Bianshi hot ironing can promote patient recovery, improve constipation, pain and sleep quality in elderly patients with
postoperative constipation after femoral fracture surgery.

KEY WORDS : Femoral fracture ; Constipation ; Acupoint massage with stone needles along the meridian; Traditional Chinese

medicine Bianshi hot ironing
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Application of Nursing Intervention Based on HAPA Model in the

Exercise Rehabilitation of Maintenance Hemodialysis Patients
Z0OU Yuan-mei, BAI Xue, GENG Li-li, et al
( Department of Hemodialysis Room , Binzhou Medical University Hospital , Bingzhou Shandong 256600, China)

ABSTRACT : Objective To examine the implementation effects of intervention strategies employed in the rehabilitation of ma-
intenance hemodialysis patients based on the HAPA model theory. Methods Patients who met the inclusion and exclusion eriteria
were randomly divided into two groups based on their dialysis time. The study included an intervention group and a control group,
each comprising 30 participants. The control group received traditional dialysis care,while the intervention group, in addition to the
same dialysis care as the control group,underwent exercise intervention based on the HAPA model. A comparison was made be-
tween the two groups in terms of physical function, exercise self-efficacy and exercise benefits/barriers scores for dialysis patients
before and after the intervention. Results Three months after intervention, in the intervention group, there were significant improve-
ments in physical function, exercise self-efficacy and exercise benefits/barriers for dialysis patients compared to the control group,
with statistically significant differences(all P <0.05). Conclusion Exercise intervention based on HAPA model can effectively im-
prove physical function, exercise self-efficacy and exercise benefit/impairment scores in dialysis patients, and establish exercise
health beliefs.

KEY WORDS : Healthy action process ; Maintenance hemodialysis ; Exercise rehabilitation ; HAPA model
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Study on the Application of Predictive Model of Mental Disorder

in Critical Nursing Patients of Neurosurgery Department
CHEN Li-fang, XUE Qing
(Department of Neurosurgery, The First Hospital of Xianning City,Xianning Hubei 437000, China)

ABSTRACT : Objective To construct and verify the application value of a mental disorder prediction model for intensive care
patients in neurosurgery department. Methods The clinical data of 245 patients in the intensive care of brain surgery in our hospital
from December 2017 to October 2020 were selected. Among them,99 cases were mentally disordered and 146 cases did not occur.
Multivariate Logistic regression was used to analyze 12 risk factors of mental disorders and build the model. The area under the
ROC curve was used to test the prediction effect,and 105 patients in intensive care of the brain surgery in our hospital from No-
vember 2020 to May 2022 were selected to test the effect application of the model. Results The final prediction model of this study
concluded that gender, age, physicalrestraint, sedativeuse, diureticuse and GCS score were independent factors influencing the oc-
currence of mental disorders in intensive care patients of brain surgery (P <0.05) ,and the prediction model for confusion mentali-
ty of intensive care patients in brain surgery was:Y =1/[1 - exp(X) ],X = —5.388 +0.873 x gender +0. 051 x age + 1. 274 x
body restraint +2. 281 x sedative use + 1. 871 X diuretic use —0. 512 x GCS score. The model verification results showed that the
sensitivity was 80.00% , the specificity was 89.41% ,and the accuracy was 87.62% . Conclusion This research model has a good
predictive effect on the occurrence of mental disorders in intensive care patients of brain surgery,and has certain clinical guiding
significance to take predictive intervention measures for high-risk patients.

KEY WORDS ; Neurosurgery ; Critical care ; Mentalconfusion ; Risk prediction model ; Risk factors
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Effect of Group Nursing Intervention Based on Psychological
Capital Intervention Model on Self-Efficacy and Pregnancy

Outcome of Patients with Hypertensive Disorders of Pregnancy
ZHANG Pei-yu, YAN Ting, GUO Qiao-hui
( Department of Gynecology,The Second Peoples Hospital of Henan Province ,Zhengzhou Henan 451100, China)

ABSTRACT : Objective To retrospectively analyze the application value of group nursing intervention based on psychological
capital intervention model in hypertensive disorders of pregnancy (HDP). Methods A total of 174 cases of HDP patients in our
hospital were collected and divided into group nursing group (n =87) and control group (n =87) according to different nursing
methods. The control group received routine nursing, and the group nursing group received routine nursing and group nursing inter-
vention based on psychological capital intervention model. Pregnancy outcomes, blood pressure levels (SBP,DBP) , positive psycho-
logical capital and self-efficacy ( GSES) were compared between the two groups. Results The incidence of postpartum hemorrhage
and polyhydramnios in the group nursing group were lower than those in the control group (all P <0.05) after two months of inter-
vention. Meanwhile, the levels of SBP and DBP in the group nursing group were lower than those in the control group after the inter-
vention (all P <0.05). Finally, the score of positive psychological capital and GSES score of the group nursing group was higher
than those of the control group (all P <0.05). Conclusion Group nursing intervention based on psychological capital intervention
model for HDP patients can improve positive psychological capital , self-efficacy,blood pressure level and pregnancy outcome.

KEY WORDS : Psychological capital intervention model ; Group nursing; Hypertensive disorders of pregnancy ; Self-efficacy;
Pregnancy outcome
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Application Analysis of Total Nursing Intervention in Nebulised

Inhalation Therapy for Pneumonia in Children
ZHU Ying,FAN Wen-xia
(Department of Paediatrics ,Xianning Central Hospital/The First Affiliated Hospital of Hubei University of
Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To observe the effect of implementing the whole process nursing intervention in the nebulized inhala-
tion treatment of pneumonia in children. Methods 150 cases of children with pneumonia treated by nebulised inhalation were se-
lected , of which 75 cases admitted in 2021 were the control group,and 75 cases admitted in 2022 were the observation group. Both
groups were given routine care,and the observation group implemented the whole nursing intervention based on routine care. After
one week , the lung function, treatment compliance, clinical efficacy and family satisfaction of the children in the two groups were
compared. Results After the intervention, the improvement of forceful lung volume (FVC) and forceful expiratory volume in 1s
(FEV1) of the observation group was better than the control group, the adherence to the treatment of nebulised inhalation was
higher than the control group,the disappearance time of clinical symptoms was shorter than the control group,and the satisfaction of
family members was higher than the control group,and the differences were statistically significant (all P <0.05). Conclusion The
application of whole process nursing intervention in nebulised inhalation treatment of childhood pneumonia can effectively improve
the lung function of children,improve treatment compliance, clinical efficacy and family satisfaction, and is worthy of clinical pro-
motion.

KEY WORDS : Total nursing intervention ; Nebulised inhalation therapy ; Pneumonia ; Children
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ABSTRACT : Picrasma quassioides(D. Don) Benn. is a member of the Simaroubaceae family,which has a long history of me-

dicinal use in China. Its main active ingredients includealkaloids, quassin, triterpenoids and other compounds. Its pharmacology

mainly studies its anti-inflammatory , anti-cancer, antipyretic, antiviral and antihypertensive effects. This review summarizes the rele-

vant literature on the chemical composition, effects and metabolism of P. quassioides, aiming to point out the direction of further de-

velopment of P. quassioides resources, medicinal value and clinical new drug research and development in the future,and provide

more references for its application in the medical field.
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Mechanism of Molybdenum Disulfide Nanocomposites

in Antibacterial Therapy
YANG Di-di, FAN Xu-ke,PANG Yi-jun,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Due to the increasingly severe problems of bacterial infections and antibiotic resistance , molybdenum disulfide

(MoS, ) nanomaterials have exhibited remarkable potential owing to their unique chemical and physical properties. This article re-

viewed the structural characteristics and antibacterial mechanisms of MoS, based on domestic and foreign literature reports, propo-

sing that the development of MoS,-based nano-antibacterial materials in the future should achieve the synergistic effect of multiple

antibacterial mechanisms to reduce the concentration of nanomaterials, achieve excellent antibacterial properties,and achieve bio-

compatibility and safety.

KEY WORDS ; Molybdenum disulfide ;Photo-induced antibacterial ;Nanomaterials ; Photothermal antibacterial
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The Research Progress on Natural Hydrogels for Classification

and Applications in 3D Cell Culture
ZHANG Li-ping,LV Hui, LV Bin
(School of Public Health ,Tongji Medical College of Huazhong University of Science & Technology,
Wuhan Hubei 430030, China)

ABSTRACT :Natural hydrogel scaffolds are formed by cross-linking hydrophilic polymer chains with interconnected porous

structure, good biocompatibility, and provide a spatial microenvironment for cell proliferation, differentiation, migration, and in-

teractions by mimicking the extracellular matrix, which is a promising scaffolding material for 3D cell culture. This paper classifies

natural hydrogel scaffolds in terms of preparation method, cross-linking method, and scaffold material, and describes in detail the

application of 3D cell culture based on natural hydrogel scaffolds in recent years in biomedical fields such as cell engineering, tis-

sue engineering, and viral culture. With the development of biomedical disciplines, the interaction between cells and microenvi-

ronment in 3D cell culture should be studied, and new natural polymer materials and preparation methods should be further ex-

plored in order to design multifunctional natural hydrogels with high performance, regulation and strong applicability.
KEY WORDS:3D cell culture; Hydrogel ; Cryogel scaffold ; Application
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