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To Investigate the Role of ENG Interacting Proteins in bEnd. 3

Cells Based on IP Combined with Proteomics
CHEN Qing-jie, LI Ao-di,JI Hui-min,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective The aim of this study was to screen and verify the interaction proteins of Endoglin (ENG) in brain
microvascular endothelial cells (bEnd. 3) and their effects. Methods Proteomics and bioinformatics techniques were used to enrich
and identify ENG interacting proteins. Subcellular localization, GO functional annotation,IPR annotation and protein interaction net-
work analysis were performed on these interacting proteins. The ENG interacting proteins screened by the above analysis were veri-
fied and compared by immunoprecipitation (IP) experiments, cellular immune-fluorescence (IF) and Western blotting (WB) to
explore the expression changes and effects of ENG interacting proteins in bEnd. 3 cells treated with palmitic acid (PA) ,gene silen-
cing and overexpression of ENG. Results Through proteomics analysis, ENG-interacting proteins in bEnd. 3 cells showed a high
proportion of cytoskeleton-related components in subcellular localization analysis. Through GO annotation and IPR annotation, it was
further found that the intermediate fibers and microfilament proteins in the cytoskeleton showed a high enrichment state. The inter-
action heat map of ENG and cytoskeletal proteins showed that the value of Filamin B (Flnb) in bEnd. 3 cells treated with PA was
significantly lower than that in the control group. IP and IF results showed that there were protein interaction and co-localization be-
tween ENG and Flnb in bEnd. 3 cells. WB results showed that the expression of ENG and Flnb protein decreased in bEnd. 3 cells
under PA treatment. Under the condition of ENG silencing, Flnb protein decreased with the decrease of ENG expression. Under the

« HEEWME. F AR EES—RIE A (82270892)
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condition of ENG overexpression, Flnb protein increased with the increase of ENG expression. Conclusion ENG interacting proteins

are widely involved in a variety of related biological pathways and signaling pathways. ENG interacts with Flnb protein in bEnd. 3

cells and these two are co-localized. ENG can also regulate the expression level of Flnb protein in PA-treated bEnd. 3 cells.
KEY WORDS ; Endoglin ; Filamin B ;Interaction protein;Brain microvascular endothelial cells ; Palmitic acid
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Effects of Myricetin on Hepatic Ischemia-reperfusion Injury by
Regulating NF-kB and Inflammatory Factors

HUANG Xing-qiong, CHEN Mi,LI Yan-kun,et,al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; Objective To observe the effect of myricetin (Myr) on inflammatory factors in hepatic ischemia-reperfusion in-
jury (HIRI). Methods C57BL/6 mice were divided into four groups: surgery group (Sham) ,ischemia-reperfusion group ( HIRI) ,
low-dose myricetin group ( HIRI-Myr-L), and high-dose myricetin group ( HIRI-Myr-H). A hepatic ischemia-reperfusion injury
was established. Alanine aminotransferase (ALT) and aminotransferase ( AST) were measured ; HE staining was used to detect the
morphology of liver tissue in each group of mice ; Western Blot and qRT-PCR were used to detect the protein and mRNA expression
of nuclear transcription factor-kB (NF-kB) ,interleukin-6 (IL-6) ,tumor necrosis factor-a (TNF-a) ,and interleukin-1g (IL-18)
in liver tissues of each group. Results Compared with the results of the HIRI group, in the HIRT-Myr-L and HIRI-Myr-H groups the
ALT and AST levels were significantly decreased (P <0.05) ,the ischemic area of the liver was significantly, the swelling and de-
formation of hepatocytes were reduced, and the protein and mRNA expression levels of NF-kB,IL-6, TNF-a, and IL-1B were de-
creased (P <0.05). Conclusion Myricetin can inhibit the increased expression of inflammatory factors including NF-xB, IL-6,
TNF-a,IL-1B, etc. induced by liver ischemia-reperfusion in mice,and alleviate liver damage.

KEY WORDS : Myricetin ; Liver ; Ischemia-reperfusion injury ;Inflammatory factor ;Nuclear transcription factor-xB
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AR F A S S 4k S TS NF-«B, 358 R AE
F TNF-o IL-6.IL-18 A Wi, T6 i, NF-«B
555 SEBIER BRBEHE ™ . Bk, HIRI
TNF-ou IL-6IL-1@ 7K B3 S B fof it -7 v A Al
RIEVERGWRE, RAHRGEREH, 5 Sham 4
A L, HIRT 25 /)N BR AT 2H 23 R ) NF-kB . TNF-v., IL-
6.IL-18 FREAKF LI, Mesh, RATWEAH T #5iE
F 2 HIRT (9 R AE M5 1E 0, 5 HIRT 44 A4( 1L,
HIRI-Myr-H HIRI-Myr-L 2H/)> R 4H 4R o 1 NF-
kB.TNF-o . IL-6. IL-18 F55KE TR,
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BERESEX S FHAEB BT &l Nef2/HO-1/GPX4
EEEBESHEBEMEBEIET"

B gt

(LEEAFHBERD P OERGFEH, HH Kb 41000052 3 oA & ¥ BB AR
NI ERER L ER LR E)

REBE RARRGE(VA) B AR F R (SOR) 14 A8 40 Mo £ K RORBALE. Fik €8 UA R
SOR #2542 R 7 2 5k & 4 3 HepG2 JF )& 40 Mo, 3¢ CCK-8 524 EdU R A& LB r R EEB R LR %
R B A E RIS A AT HepG2 MM TE R LB RET B AL A th % s B CompuSyn 8 43+ AW H Bk &
% % (CI) ;38 1t FerroOrange % & -4 JF % 40 M0 4k 7L 7= UL ; Bk Western blot 52 %4 il HepG2 48 it # Nrf2,
HO-1.GPX4 & G &AL, L5R UA B # 37 SOR # | HepG2 4 M AR w8 RE W R 8 47, W BB
E A B 8 B 15 sUA {3t SOR ¥ 5 b9 T8 48 M4k 76 73 Bk & UA 387 4 SOR 3t Nrf2/HO-1/GPX4 £ 58
BRI ERE— SRR, G518 UA SR G B 23t SOR W7 W BUR I, W S B0R 71 B R 3 07 OB o
KR

KRR R R ATE s 4k AT GPX4
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Ursolic Acid Combined with Sorafenib Promoted Ferroptosis
in Hepatocellular Carcinoma Cells by Inhibiting
Nrf2/HO-1/GPX4 Signaling Pathway

HU Ling, YANG Xijao-song
(Department of Pharmacy , University of South China Affiliated Changsha Ceniral Hospital,
Changsha Hunan 410000, China)

ABSTRACT ; Objective To explore whether ursolic acid (UA) could sensitize sorafenib (SOR) to inhibit the growth of hep-
atocellular carcinoma cells and its regulatory mechanism. Methods HepG2 hepatocellular carcinoma cells were treated with UA or
SOR monotherapy or combination of the two drugs. The effects of monotherapy or combination on proliferation and colony formation
of HepG2 cells were detected by CCK-8 assay, EJU fluorescence staining assay and clonal colony formation assay. The two-drug
combination Index (CI) was calculated by using CompuSyn software. Ferroptosis of HepG2 cells was analyzed by FerroOrange stai-
ning. The expressions of Nrf2 ,HO-1 and GPX4 proteins in HepG2 cells were detected by Western blot assay. Results UA signifi-
cantly enhanced SOR% ability to inhibit proliferation and clonal colony formation of HepG2 cells,and the combination of the two
drugs had obvious synergistic effect. In addition, UA promoted SOR induced ferroptosis of HepG2 cells. Mechanically, combined UA
therapy further enhanced the inhibitory effect of SOR on Nif2/HO-1/GPX4 signaling pathway. Conclusion UA significantly in-
creased the sensitivity of HepG2 cells to SOR, and the combination of the two drugs may be an effective strategy for the treatment
of hepatocellular carcinoma.

KEY WORDS ; Ursolic acid ;Sorafenib ; Hepatocellular carcinoma ; Ferroptosis ; GPX4
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FF-4 BfL 5 (hepatocellular carcinoma ) J& T 535
B B LR IE 2 — , B BT AT AR B3R T
SERBBESE" . FhdEE (sorafenib,SOR)
RIGITRBI RN —24Y, A SRR EEL
SR A P H SRR T R P A T 25 4 RELAS
WA, BRASEETFEKY . Bt aNEE
BREERIRT RIE L RS AT MIRTT 85 R

BESRMR (ursolic acid, UA) —RFF7E T HY K
—FRAZMEREY , 2T R TAF 5T A .
A~ AR EPUREIE M. PR3 UA @ 9l b
68 4t RS B ek i A A i DA B 35 2 PR T SR L
RIEFIMEIERY . B, HXBI5 &3 UA X
AT 4EMAE T (R8T BABTE A E
A LB RS T R Ay 2 ) B B IR YT
. BEZEHYIGHNBARERS &&
PIET , R B ERIC RIS 25 M i B R
BEEREEHD,

R E I PR BT FIIG PR iE 4R #F K B SOR 51
b B S0 25 Wk {5 P R T R T 24 P AN 4R e T A
BREE"" . Bk, ARCHL UA B A SOR HS
4R BR R FE T VR 2 WL , O UA B SOR
LTl PRI IR T R HE R IR R

1 #REREE

1.1 simie

AEEFEHE A HepG2 L R W B Wi TLH
HAYREER LA, HMEEFREITC.EF 5%
CO, HyHFINE BE R 3 248 , i ] DMEM 3%
Frg, HAp iR 10% 4 B 1% BB R-HE
RIEW
1.2 ME 5

Z 7] BB AT X -Synergy HTX (32 [ BioTeK) ;
18] 852 .44 55 -DMI3000B ( #E [ Leica) ; Bk AX-
Mini-PROTEAN Tetra( 32 [E Bio-Rad) ; & H 3h{kL3
RICEBR I BT R G 4600( 1, REERHL) o

UA (ZiFE 99.89% ,S2370) W H Selleck /5] ;
SOR (4l ¥ 99. 7% ,CSN10381) ¥y § CSNpharm H
E /A F] ; CCK-8 7| & (#CA1210) g H Solarbio 2
A);EAU 40 B 78 3 60,3050 & (#KGA331X) i B
KeyGEN Bio TECH /A ] ; FerroOrange %% Yt #5841 %4
BN & (#F374) W B R AL A F) 5 BG4 1TE
(FSP500) ¥ H Excell AH] ;%N T-E2 AT 2
(nuclear factor erythroid 2-related factor 2 ,Nrf2 ) | Ifll
4T EINE B 1 (heme oxygenase 1,HO-1) &t H Ak

3 E fLEE 4 (glutathione peroxidase 4, GPX4) . H H
1% -3 -1 R Bt = B ( glyceraldehyde-3-phosphate de-
hydrogenase , GAPDH) ik 5§ CST /A &);ECL k&
FEIEW (#1705062) i H BIO-RAD A 6],
1.3 Fik
1.3.1 CCK-8 5£3%

R 240 L ) 7% 21 40 BB R, LA 6000 >4 i/
LA B R TE 96 fLiRH, T4 f g SR 5 3%
24h J5 43 R ARG UA BG4 (2. 5.5,
10,20, 40pumol/L) , SOR 70 4 ¥7 41 (2. 4. 8.
16pmol/L) \UA 5 SOR BX&I6¥7 4 (UA:5 5§
10pmol/L;SOR:2. 4 8umol/L) , DA FEHANHBE
3ANES. BAMRE S AFNENLYIRT
48h J5 K JE ISR MO R , B AL A B SR AR B
ZEIREEH 10% i) CCK-8 ¥ 100pL, BB 3+
BB 2h, FHES VR AR I R Fh 7 450nm At By
WOGEE
1.3.2 EdU #:f8

R 240 L ) 7% 21 40 BB R, LA 6000 >4 i/
LA B R TE 96 fLiRH, T4 f g SR 5 3%
24h, 3 A A X ER A UA Byayr 4 (2. 5.5,
10pmol/L) \SOR BMIEYF4H (2.4.8pumol/L) \UA
5 SOR B & I657 4 (UA: 5pumol/L; SOR ; 4 pmol/
L), B HRE3 ML, BHAAREEAR
R BRI ZYIRYT 240 J5 , % B Y EAU T
WINAZ] B R EH AT EdU FRi, 85 2h
G B ERSRE, BILRMA 4% k2 R P RE
S0uL, ZEIR M E 30min, % BREER, BILMA
2mg/mL HERBW S0pL, ZE B EF Smin, Bl
J& i 3% BSA VRS 4IME 2 R, RBMA 0. 5%
Triton X-100 B|EPFLHF, ZEBF 20min, FE5E
A Click-iT Jx B ¥ 100pL, Z R B LB F
30min, &5 ,BFLIIA 0. ImL 1 x Hoechst 33342
W, EREOEIRE 15 ~ 30min, )5 HFOLE.
BT RAR
1.3.3 ZfErepEsRR

W40 B A 8000 A/ mL (Y 40 ML &R , #% 1mlL
R T 24 LA, 3557 24h J5, A E AN
M4 \UA Bh VA YT 40 (5.10.20pmol/L) . SOR H.
MIRYT4H (2.4.8umol/L) \UA 5 SOR BREIRYT4
(UA:5umol/L;SOR:2.4 . 8umol/L), L FEA4H
RE3INEI. BHAARETARNENZYE
ISP Ia , A F T HE A 4 M 2 BE 5K 80% (4 5 ~7d)
E BEAREL 22 vh ¥R (PBS) YE U400 2 i, B A
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4% 258 W ¥ VB[ 5 40 Y 30min, FEFLINA
1000 L 45 Jf 28 Ju i (#G1062, Solarbio ) , B8, 4h
SRR MR = 2R P , B IREOLER T, M
BB GHAT E B 43T,

1.3.4 FerroOrange %18,

240 Jea BSR4 LB, LA 6000 4 Mg/
FLEY B BEFPARTE 96 FLAR A, T 40 M 3% SR Al B 5%
24h J5 , 53 A% BX A UA BAYT 4 (5 pumol/
L) .SOR HiA¥F 4 (2.4.8pmol/L) ,UA 5 SOR
BRBIAYT 4 (UA :5pumol/L; SOR :4umol/L) , KL E
BAHRE 3 MRIL. BRESEAFFENESY
IRYT 24h J5 , ERRIESR A, FI ML VS 3 R 2 16 vk 3
W, IMAMKE A 1umol/L # FerroOrange TAEW,
TE 37°C 5% CO, Y3846 15 3% 30min, f f5 i %
JE B HE MBS,

1.3.5 FEHAREEMELHT

W ) B A 4 LB, DA 5 % 10° N4
Hi/ FLEY SR BERPAELTE 6 FLARP , T SRR B R
24h J7 43 R B R4 UA BphiA YT 4H (5 wmol/
L) \SOR Bphif 74 (4umol/L) \UA 5 SOR Bk &
VA7 4 (UA :5pmol/L;SOR :4pumol/L) , 4 40ME
LA RRBRZGYIGT 24h J5, B MR
RV B A, BCA R E B AR RIRE,
B R i 42 SDS-PAGE ¥ B Ik #4740 85, Bl JS

3
w

Cell viability(%econtral)

&
UA (pmolil)

e HepG2 usa 0

SR Z PVDF B, Bl 5% Biig 4 gt
M 1h 5 5—H7E 4CHE L ®, 5 TBST BH]
1H¥E PVDF &, BEf5 8 E — 41 1h J5, Rl ECL &
HIRRBEEARW,

1.4 %it$F%

i SPSS 16. 0 #1 GraphPad Prism 6 #4574t
AT, AR R0 Bl 2 A BB R R R, 43
B PRI 37 BEAS B Student ¢ #5336 , one-way ANO-
VA BRRHAT A, P<0.05 FHANZEREA
GitFE Y. MEERYELR 3 KA L, DI
REAESS R AT AN

2 5 R

2.1 UA #4%] HepG2 Arszsapa3g s 5%

UA 5t HepG2 JHF-9i 41 Hfu ¥ 58 (4 2 i 5 58 4 [
1 s, UA 2¥k RO ] HepG2 40 HI37H 1C,,
H7(16.20 0. 16) pmol/L( & 1A) , EAU %%
BLER BN UA JAYT B3804 T4 2R B
MHEA LB (B 1B.C) . RS RATRI T UA XF
MR TEREEETE BB w5 EiRER—
B, UA BE ) i 40 M HepG2 SEfE & TE AL
(E1D.E), DL EZ5R U] UA 7EM8 B IR WK BE SR
S B ) e 4 A K

2.5 5 10 praohi

B Eos
g3

R “
UA (prolit)

20 (umoltiL) 5 |
g: L2

v
S VA {pmoiiL)

A.CCKS SR UA 7 IR K HepG2 ALK B W ;8.C. EAU T4 6 SRR UA 7 s A6 HeoG SR WM R At A 6 R (x20); D KRS R LBAN UA %7 st IR
Hepl2 TR EEWREARHHRA LR (G EARRARE, +P<0.05, # 4P<00L, 5 #P<O.00L, # # % 4 P<0.0001 2=3),

B 1 UA AP 4 fo HepG2 870 50 1 0 %

2.2 SOR WHAFHmmMIgH, A, FLX
4k o

SOR X JiF i 40 il HepG2 3 78 1 14 iU R W 45
SRANE 2 fr7n, SOR 2 Yk BEAK S 40 ] HepG2 40

Ja 58, B ICs, fH K (8. 49 £ 0. 45) pmol/L (&
2A) . it EdU 3264 56 0 48 i s DNA (&
HWEE, R IBEE SOR YRER AL T S B4
AR B/ (& 2B,C), A—JiiE, SOR i
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FT B I T R SR VR TR A BE 7t A O A B4

(E2D,E), MHIEXIR4, SOR I HAMF R
PR GEYOE, JH, 2§ SOR ¥BEX 8pmol/L i}

152 HepG2

Colt viablity{%centrol)

i 9 LS
SO {umoliL)

c HepG2 SOR

AR BUE 4 @O0 (B 2F) , K B SOR
RSB P’ R, BRI RELIET,

B umobiL

HepG2

Comparisons

by
g
E4
*
=
=
z
w

SOR (umaliL)

FerroQrangg

10 Unirsated Controfs{ls)
[ = s s

Colony Formation in

SOR fumotiL)

A.CCKS S5 SOR A8 K45 416 HepG2 3878 1% B.,C. EAU 4 bR SOR ¥ st Ol 06 HepG2 MR A B KA A4 2 (x20);D.E. S £ E B R L BAN SOR AZ A
TRELYREAHURRA MR T ORRER R B TARE XYM (5B UMBERE, s P<0.05, % sP<0.01, 83 s P<0.00L, 3 3 3 $P<0.0000 n=3),

B2 SORFZ4ATMEITE ALK

2.3 SOR 4 UA B #H T RmE LK

% 5pmol/L #1 10pmol/L ¥k H) UA B &
SOR J4¥7 HepG2 fFE4H M (& 3A) ,#H 1 SOR &
4, BCH UA BT SOR il HepG2 4HHE
&SRB S] o B CompuSyn FAHEMABE
8E(CI) ,5umol/L UA 5 SOR BXH CI HYEHA

Hep2
o 4 TR
i i A Byemalit,
EE E 48y,
i‘:{y., + UA 10mofi.

el wiability(Fmonimi)
s e o

BN 36 oL
£ HEUR 5 ity

UA 4+

&

S0R @ 3

0.35 ~0.64,10pmol/L UA 5 SOR ExH CI Ak
$50.17 ~0.29 BE-EHEEH/NT 1, B SOR 5
UA B R AR RIVER (B 3B) . Rt &3
Bk UA {5 SOR #1l HepG2 4 Jfd 4 58 1 72 b 42
LR GE ) W W 5E (B 3C-F) . XEg RER
UA BEHRH SOR HifiHE.

y Formation in Companinenn
fo Uniissted Gontraf(%)

S =
4 B (pmolity 3 SORE (L)

i

A CCKS %BAM SOR 5 UA g8t 90 3. 6 CompuSyn 631K SOR 2 UA WBE &, C.D. EAU S e R0 SOR B UA o7 ARG HenGL S B M R A3t AMIR A &
(x0);EF.S0RBA UARBRE R ELBRATNRE AR P<0.05,5 £P<0.01, 8 2 8P <0.001, % 5 £ 3 P<0.0001,2=3),

B3 UA ¥4 SOR 4 iHE & 4 &k
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2.4 UA 3% SOR # $-MF & s fe 4k 5L 38
it #4) Nif2/HO-1/GPX4 4155 18 %

iE 1T FerroOrange 2L EHJu il UA BXFH
%t SOR %% HepG2 Ml Fe’* R BRI, 455140
&l 4 i, M E IR AN B 2GR 4L B YA T AL
Y R 2 LSO E (B 4A) , KB UA

A
FerroQrangs

H5% SOR ¥ 3 HepG2 FHEAHMIERILT-/EM, Bl
7, B UA #E— B35 SOR X} Nif2/HO-1/
GPX4 55 BRI FE I (B 4B.C) . LiR%ES
REH] UA ST 40 fExt SOR 35 HERIET- &
&, AT AR AL U R 4 ) Nif2/HO-1/GPX4 {55
R

Nef2

-1 1

GPX 4

GAPD

CTRIL SO UA

SOR+UA

UA

QOR+UA

C B CTRL

; A
® &

AUASES SOR 7 A Be”* SRR 9B, UA S SOR 37 Hep A N/ HO-U/OPYA 5% B B 1Ak U AR RS R( 4 P05, » +P<0.01 0 3),
B4 UAB4 SOR ¥ % fF% 4 ik At

3 7 #

SOR J52 o7 A J% e 7= £ F ik 24 [0 A0 7 2 R
T HAE MG T T E IR RBL . BRSE R,
TEJFF40 L 4R FE T-HE 3T 5 SOR Tt 25 4% U1 A
X, FH, 7SR 40 AR ST T AR R R
SOR HiMETE M A BOETR . BB AIATT ELE
IR B | T 25 4R T AR R IR R
#7, BRALHRRALESYER K5 SOR &Y
P RFER , B L E R W R AL By X) SOR
AErER™,

HM VA Fi B E R R G, TR E TR
RRESTURGYRS K. BT, UA TR
£ XL R 25 M U 4 P R M R SR 2
#, PIRRI, VA LR T RR RS, 18 3 it
LTI A0 X P B R AL BUR T . B
ST R IR, UA B4 SOR i 3o 5|42 40 I i g JR 1%
HENERR R, SR T Ak
T, BLEI B TR 53 SLCTALL Fakg %1, x
S5RAMZA—3, HSHIET- 2 UA 34 SOR
WITFHEREENS . Ne2/HO-1 55 x4
RARELE AR XBERN, AR EES

S&Fer- st . Ak, RATEH UA 3
% T SOR JA¥F M5 A2 A Nr2/HO-1/GPX4 {5538
BE TR, - SO 4 R A R R R SE T
BN, B4R SOR 5 UA BRE1E 78 40 f K F- 8.
R KA BRI, (B R E i — 4 B # SOR
HUABRBRITBHRIES, XEETEES
TE O JRE R R B i MR ARIA YT . R, R
SRARER A SR I PR R P T B B8 S8 3 R T
e RIRBBF5T

BZ ARG RERE R UA BEHH
SOR I 4K . HEA UA 5 SOR AT
I R B VA 7 I SRS AR AL T P22k
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= B /NEE R T IR B TE U B 1R 5 /N B RY
AP HI B 3

W A B, DR HER
(1. MR B FREFHEER, M RT 437100;2. WA FRE-_WEER)

RE- BN BRAEBRADNBEA R BRI RN AR TG (AKD MRER W RPRSER L THIE, Hik
B C57T NE.24 R A H4 4,546 R, 25 F R axtB(CON) 4 HEA (LPS) 4. 8 N Kb 7 (LPS
+BBM) 4I R M ANEH B (BBM) 4, BXMBERFESR(IP) B IR ER ALY RGEER, X4 HE
PEENELAPRERALNFERZEN, AL AERAERNE LR FHELRALEF a(TNF-a) | & 40 1
& 6(IL6) . & 40 A~ % 1B(IL-1B) R # B F B p65(NF-kB p65) & & g k3K, H % — 8 (MDA) 5 8 At
4y 3% {. e (SOD) % K| £ 52 SOD & M52 MDA 48 , 3t Western blot 7 xR WA £ P HEHFE2 X HF2
(Nrf2) ifn 47 % fw A BE-1(HO-1) R 38 . NF-kB(p-NF-«B) & & W R A KT, 4R 5 CON 4 Atk ,LPS 4 /b
BERHAAB AR EEfm R g E, ER4G 70 R F WM, B4 2% TNFo IL6.IL-18 X NF-«B
pos & B kAR pNF-kB & & X F 8% LA, T Nef2 X HO-1 &k B 1%,S0D % M8 ¥, MDA 4 &3 v
(P34 <0.05) 4% F LPS 41, LPS + BBM 41 /MK ¥ 41 4 3% 32 8 A, A& B ofn | 145 3F 2 B 1%, TNF-a IL-6
IL-18 % NF-kB p65 & A UL K p-NFkB E A KT 8% TR N2 5 HO-1 F akk BFH m(P 3 <0.05),
Gt BRANERBS ARG REET ROAR AW T 3145, ZRPEH T 5 M4 NF-«B &5 H B W%
1, FHA 2 %5 B F iRk, RS E Nf2/HO-1 5 8B, BB AN Y BA %,

KR BN R IR A B 5 3R 5 AU B #L; NF-kB ; Nif2/HO-1

HESYZS R332 SCERARIRES: A
EYR S :20954646(2024 ) 06-0477-005 FRRE(RFRS)#RAE(0SID) :

DOI:10. 16751/j. cnki. 2095-4646. 2024. 06. 0477

The Effect of Berbamine Hydrochloride on Mice with

Septic Acute Kidney Injury
SUN Shan-shan, HE Ang, HUANG Cui-ping, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the protective effect and mechanism of Berbamine Hydrochloride (BBM) on sepsis
with acute kidney injury in mice. Methods 24 C57BL/6] mice were randomly divided into 4 groups with 6 mice in each group:
control group (CON) , model group (LPS),model + Berbamine hydrochloride group (LPS + BBM) and Berbamine hydrochloride
group( BBM ). The model of septic-shock-associated acute kidney injury (SA-AKI) was prepared by iniraperitoneal injection with
LPS. The pathological changes of renal tissue in each group were observed by HE staining. The expression of inflammatory factors
TNF-a,IL-6,IL-1B8 and NF-kB p65 in renal tissues were detected by immunofluorescence assay. MDA and SOD kits were used to
detect SOD activity and MDA content. The expression of nuclear factor E2-related factor 2 (Nrf2) , heme oxygenase-1( HO-1) and
p-NF-kB proteins in renal tissues were detected by Western blot assay. Results Compared with LPS group, BBM treatment could

decrease inflammatory infiltration, alleviated edema, decreased renal injury score, the levels of inflammatory factors TNF-a, IL-6,

+ SEIRMEH ,E-mail ;1053980935 @ qq. com
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IL-18,NF-xB p65,and the content of MDA, increase SOD activity. In addition, BBM also significantly increased the expression of
Nif2 and HO-1. Conclusion Berbamine hydrochloride may reduce SA-AKI by relieving p-NF-kB activity and expression of inflam-

matory factors,activating Nrf2/HO-1 signaling pathway.

KEY WORDS : Berbamine Hydrochloride ; Acute kidney injury ; Inflammation ; Oxidative stress ; Nrf2
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5 F(2,7-Dideacetyl-2, 7-dibenzoyl-taxayunnanine F) . % # & 3% ( karakoline ) . 32 3 3 §# 5 (isotalatizidine ) 7
HEMFHMERE WM HBEFEL -S4, 2 MAPKI MAPK3 fn MCAR T R W F XM E £ 5
B0 LR A o v AR B 0, W 2 E SRR 5 & K14 A8 B 1k M ( Neuroactive ligand-receptor interaction) {z 5 8 % %
BREXBEE, M ER WA ET karakoline fn isotalatizidine #% 1% MCAR 7 1B £ 7 2 09 0 MLB45 P W &
Ko Gt WFTHEBERLEE MCAR BEMEZF 20O LHE, B et 2 7 MCAR £ B £ 580 NLH
TRl ER AMEEFRHRONBERETHRETENRBTRA,

KR W TR NS M HEE; 0 F5h 4 FEH
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CEYR S 20954646 (2024 ) 06-0482-006 FRRE(RFRS)#RAE(0SID) :
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Potential Mechanism of Protection of Fuzi Against

Adriamycin-induced Myocardial Injury
CHEN Xing-yu, HE Qiao,ZHANG Cao-yang, et al
(School of Clinical Medicine , Xianning Medical College , Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the potential mechanism of Fuzi against adriamycin-induced myocardial injury by net-
work pharmacology and cellular experiments. Methods The active compounds of adriamycin and Fuzi were identified and targets
were predicted by TCMSP,SWISS, Chemal and Super-ped databases,and the targets of myocardial injury were predicted by Gene-
card database ;the component-target network diagram was constructed by using Cytoscape 3. 8. 0 software ;the PPI network diagram
was constructed by using STRING database ,and GO analysis and KEGG analysis were performed by using DAVID database. Molec-
ular docking and molecular dynamics were used to verify the binding ability of the core targets and active compounds ;finally, pre-
liminary verification was carried out through cellular experiments. Results 2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine F, karako-
line,and isotalatizidine may be the potential active compounds of Fuzi against adriamycin-induced myocardial injury,among which

MAPK1,MAPK3 and MC4R may be potential targets of Fuzi against adriamycin-induced myocardial injury,and the neuroactive lig-
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and-receptor interaction signaling pathway may be the key pathway. Cellular experiments also determined that karakoline and isota-

latizidine reduced the expression of MC4R in adriamycin-induced myocardial injury. Conclusion Fuzi may regulate adriamyein-in-

duced myocardial injury by modulating MC4R, and the role of MCAR in adriamycin-induced myocardial injury was also deter-

mined, providing a new therapeutic agent and a therapeutic target for adriamycin-induced myocardial injury.

KEY WORDS : Fuzi ; Adriamycin ; Myocardial injury ; Network pharmacology ; Molecular dynamics simulation
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B/NE S RECA XA ME A ZEILREFA Py
MOL-2. 4.0 #f4H#ys 3D 43 F xR El,
1.2.5 735 ( Molecule dynamics,MD)

SRF AMBER 18 B HATHE ™, ZEEEil
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B A RBEATRE R ML, G35 2500 M B BET
WE¥E N 2500 B ML M . RRERRE
298. 15K, 4T 500ps A4 IR S AR TR, 30 51
FFH—BHINSHREENE . R, E&
LFREREMBRT , XML R HTT 500ps HF
BEMN . BE, MRS RERPHAERS
T, 54T 100ns EREFERERGEY, £
RIERN lam, FR53KH 2fs, R 10ps (RIFH
BATEZEI .

i F MM/ GBSA J5 % T B (R R M2 H AT
RBIMZS & A B aBIT R . RATEA 90 ~ 100ns 4
MD #ZHETHE , B AT -

AGyy = AG e = ( AG oo + AGligmd) =
AEema + AEypy + AE , + AGey + AGg, (1)

AR F, RN UERER D K
AT, K4 NERIE#ERE (Ebond) | A fiE
(Eangle) | 41 %% i ( Etorsion ) FI 48 F) %5 5|4k A
b, A, GGB ARk B i fE. GSA K3k
WA HAL B BB
1.2.6 HIC2 . L4 H /Y44 54038

HOC2 #ififsf§ DMEM Bl F 37°C 5%
CO, &M FH55F , HOC2 4 KRG B3] 80%
~90% B}, 0. 25% [ 78 I B ALIE AR, B X8
KBTS R, 45 % R4 (Cul
H) . FMERH(DOX 4) . FIER + RIBHFEE
(isotalatizidine ) B DOX + isotalatizidine 2H . & &

+ Z 1R 3 3L 5k ( karacoline ) B DOX + karacoline
4, isotalatizidine ( 200pmol/L ) FI karacoline
(1.25uwmol/L) Fikh 38 24h J5 Fi 1pmol/L [ DOX
B3 240, B8 DOX 0> BEFE M o0 FILAH BRI 45 B4
IR,

1.2.7 CCK-8 &£

e A L 40 T (2 % 10° AN/ AL) B T 96 1L
A, 3535 48h, FlfE, £ FLINA 10pL CCK-8 ¥
WSS 2h, BJ5 , FI BRI 2 450nm 4b
BB (A) R EHMTEIE R,

1.2.8 Western blot %l

BublLgii RS ER., WEERWKE, &
SDS-PAGE B EH 5% 5 PVDF &, FH 5% Hijg
SEWERB A 1.5h, —H 4CIHEF LK, 1 x
TBST #%& 3 K, 10min/ ¥R, “ P EEIREE 1.5h,1 x
TBST %t 3 ¥R, 10min/ ¥R, Bl ECL B W , &8
ARG BT RGN , 43 BT B BISR KBEAE, 5t
HHRSEHZAER,

1.2.9 #iffdpy ROS #ll
BOGHUEKBIR HOC2 41, % B, B

A 1mL F JC ML ¥ 35 3% 2 7% B Y 10mol/L
DCFH-DA ,37C 53858 WIBE 30min, IR,
PBSYE ¥ 2 i, A R AR HEAH A KN
DCFH-DA, &5 T8 B BB T WEIFME, 3F
FH Tmage] S AHATHIDLIY 54T
1.3 %itFEF ik

i SPSS 22. 0 GEdt B4 85 R 4T 43 BTkt
PR (x £5) R, B4 E HLBGHTT One-
way ANOVA 73#7, DA P<0.05 AEREBHITF

2 5 R

2.1 WFPE2AHERRSHRER

M TCMSP P uf b & IH7E OB =30% DL=
0.18 &M T, BB M FH EFEE MRS,
et —2PR i iE AL A pubchem FREGTEAL
BV, RSS2 Swiss B B
FTEE ST , 49 3 1185 ME K. Moh, BRER
HIAk 2 45 44 % A B Swiss ., chemal 1 super-ped
R B 405 MR, 7E Genecards U HE FE
Relevance score & N =1.0 5149 3586 &R IR
BR, ZEXERBI 162 NMZER R, ¥ 162
ASCHEHE S S STRING $ud B2, 345 1 PPI Y
(B 1a.b),

a

.
o WF HERACIGRGRE K Vou ;. PRI FR T,
1 Re#z¥HE

2.2 HH-HERS-ERELIGHARES S
WER

jEid pubchem Y IIE 578 3] 10 M F BB
EEEEY( IR L) kX &4 0
HIEE R AISR A Cytoscape 3. 8. 0 #fFH, 122
HY- BB BRI S MG E L i 2, Ext
“HY- BB RRE R MG E KT, RE
MOL002406 . MOL002397 F] MOL002422 ZEH.+ 4
HEEH, X3 MEYTRENTHMERE
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FHPD AR ZAEEEAEM

k1 MTRAEEELED
xall AR 0B DL dee
2,7-Dideacetyl-2,7-dibenzoyl-taxayunnanine {

MOLORADS (27 7BELT-EB-ZHEY  NH 0% N
)
MOLOW3Y karakoline( £ 4% %) 5.3 0B 4
MOLOAZY  sotdmividine B FR) 08 0B 8
MO0 karmjin( k% 4 %) 05 0% 4
MOLO02401 neokadsuranic acid b( /&% b) #$10.8 »
MOLOM392  dehoin( = 7t E % 2%) 6o 0y R
MOLO02419  (r)-norcoclarine( 7 & 5, ) 8.5 0l %
MOLODA2L ignavine(fE ) #0553
MOLO®3YS  deoryandrogrepholide( 6 ¥ 0 E K ) %3 031 3
MOLO0211 11, 14-cicosadienoie acid( 7 & — % ) 0.9 0.2 3

D Sin

Eentah RENRR LENRHRER,
B2 &4-aRR-RiRER B

2.3 GO # KEGG 2 ¥ &2

5 DAVID ¥4 FEXF 162 325 | #EAT
GO 1 KEGG BHE4#7, 45 R W 3a.b, [F I
HeZ T 15 A KEGG 8 B K H X B 3 R 2 A3
Cytoscape 3. 8.0 Bfrhlys “ ERBE-HE " 45 1
W& 3¢, &I Neuroactive ligand-receptor interac-
tion , Pathways in cancer #[1 Chemical carcinogenesis -
receptor activation %5 3& JE7E Mt F AV 7 i A2 H A
AR BRI

@)

2.4 pFBER

it & ] SCER, & B MAPK1, MAPK3 1
MCAR TREFEH AP RIEE IR M, #iX 3 LR
YRR R SHEA R 3 & RS YttT o5 xt
B B XHRES ERA RE, R WS B
BEAMNGSEEWRE, BK 2,

*2 HTFMBEER

BALK MAPKI4QTA  MAPKS4QTB  MOARTPIU
2,7 Dideacety2,-dibenzoyl tmayunmanine F -~ -3.68 AT -1.0

kerakoline 47 1.3 -1.46

isolatzidine 5.9 -5.46 1.8

2.5 HFHAFEMER

SEEBMRM L RNE 3 s, 2, 7-Dide-
acetyl-2, 7-dibenzoyl-taxayunnanine F. karakoline,
isotalatizidine fJ45-&RE- N ( -36.95 +1.61) . ( -
32.40+0.95).( —=35.90 £1.41) kcal/mol, FHH
NF5 MCAR BEHEBERE G RMA . &R LR
R, X)F 5 MCAR A58 8 N, RAT
MCAR 7T R 7 AL UURGRIEEER

Rt F A pymol 224 i 3D &, 85 R WA 4,
R MFH 2,7-Dideacetyl-2 , 7-dibenzoyl-taxayun-
nanine F_ karakoline # isotalatizidine 5 MAPKI1
MAPK3 #1 MCAR MY R = o

%3 MM/GBSA BUM W% & ¥ty # A # & M 4 (keal/mol)
2,7-Dideacetyl-2,7-dibenzoyl-

System name ——l karakoline isotalatizidine
AE 4., -50.61 £1.45 -%.70 £0.87 -0.17:1.64
AE o -1.05 +1.82 -189.9143.% -197.62 £3.76
AGgy 8.88:1.89 198.32£2.86 205.64 +4.13
AGg, -7.1640.26 -5.1140.07 -4.76£0.10
AGyig -36.95£1.61 -32.40£0.% -35.90:1.41

LI AZEREH GO BRI AR ERfH KECG FEAMF e LR AR
B3 GO KEGG & £4-#t
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a §.7% MAPK3 5 karakoline, MCAR 5 karakoline ¥ isotalatizidine 514 F 5% 3D 4+ FH B £ A
#;b. RMSD; c. RMSF;d. £ 2 1% &,
B4 oFxtgfsTah%E

2.6 mApFEER

B, WM T isotalatizidinea F1 karakoline Xif
20 B R, S I TRD AR B R 2R Ak B R R
L. 7£ isotalatizidine ( 200pmol/L) #1 karacoline
(1. 25pmol/L) 7| & T 40 M 15 H: 3 5R (&l Sa.b),
RIGERTE DOX THAIRAR T, KILTE isotalatiz-
idine (200 umol/L) F1 karacoline (1. 25 pumol/L) 5]
BT, DOX X0 Jl48 B BB E (P <
0.05) (B 5¢) .

H4h, K A Western blot 7l MC4R 7£.0> JLZH
MLRRIR , G5 R K (B 5d.e) ,DOX B8 FH T
MC4R B35, 45 F isotalatizidinea F karakoline
J& ,MCAR FJRIX T FE(P <0.05) . [ B AT T
ROS iRk, 85 R &P (& 5f.g) ,DOX B & F ¥4
T ROS B33k, 45 F isotalatizidinea F11 karakoline
J& ,ROS JRIETRE(P <0.05),

a b ¢

Carl o
a.b,c. CCK8 A isotalatizidinea ¢ karakoline 1 48 3 41 %5 & DOX %1% %;d, e MCAR B %
JHHE 0 ROS WA XA, (4 Cul BB, » + + P<0.001; 45 DOX 811, #P<0.05, 4%
P<0.01,##4#P <0.001)

WS wREBER

3 % #

MERE M ZE AT Y, TS
TR R E AR, BSIER A A RO UL,
H BUBEST R B P B R % R 10 LR 5 S ALRE
W RPER B R T- ) R A H AR, WA
EZHEET MEXFEINOESEBE T OR
T KM ERBE . BT RRR N B R
HE WY, B BENROER, HFEFHR
A HARMGHIEXT.ODIEE B &N EE
R Blnfh a7 o seah A BT A i A
WEMERR AL DR, BERSEH
FEX W FIRYT I E R 1 RO PR AT

R4 2 R — )RR ST B LRI AN 25 Ve
LRI, SR RN F M ER MO PR
GiAC RS H 162 1, WK ZEEFRIA2,
7-Dideacetyl-2 ,7-dibenzoyl-taxayunnanine F.karako-
line #1 isotalatizidine 7] € & M F 28 4y, GO
1 KEGG & £ 43 #7 # & Z& Neuroactive ligand-re-
ceptor interaction , Pathways in cancer & B7E M1
TRYT IR AT BE R B 6 S /E , MC4R, MAPK1
MAPK3 &R RERIATT IR B R, BER4Z
£ ( melanocortin 4 receptor, MC4R ) j& —Ff B8 7 Jift
RRGHZE, B0 EThRE. BRI RH,
MCAR EEFEILMRB P RE, HERATEYRE
AFIRER A PR OER™ o LS, MCAR 3
FRNSFHEYRABRKRE D, BE 32 R
SRS, 2B E R I, B O B T
At X eugk BALER] T MCAR X0 I 84 98 45
fER, B T RO HUR 45 B mT REDLHI

SrFIEGE R R, MCAR 5iX B H A E
YIEs e RERR . 43T 3 1SR 3 7 AR i
(RMSD) AT LA R E & iz 3t 72, RMSD K
PR sBRIR R BRI . EAMEESYE
LR RMSD #87E 8 IRV E k3, RAE
AR &Y LR E, RMSF 7] LUR R4 F 3
RS RPEANEE, EE8Y MC4R EH
EEAEERTFY ERABIRT RE S kR
RMSF, RSV RERT LA 2 B R M, iR B
maE HIRERCR . SRNRBHIERMESEE
MAz— 8R 853 dias Y EENT R S5
BELEREO ~2 MZE, RUESIZEELT
RpEEY /N FIEANSSRIMIEM,
SREAES . XEERWIEHN T MC4R 5ixit
B EY S & 68, MAPK] F1 MAPK3 2
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MAPK 55 EBECRE 1, 7E40 M iy JR B e AR L 4R
PR I LA A B R P R EERIEE
FIUS), MAPK1 1 MAPK3 &3 B R iS4
PR ROS B 5MEERE T2k 1 BMH
M RHLE . MCIR H/NREBLB K
B, NRE I T RARG AR K O WL
U B Ah, 3 5T 40 B S 3 R B, karakoline Fl
isotalatizidine BEW3% DOX ¥& A% M40 BEFE T, R
MC4R #1 ROS fyK ik, X UL BA T B+ 7l 6B @ T
karakoline F isotalatizidine Z7E M40 & %F MC4R
S8 Sk DOX ¥ B RGO LA R 455

L5 LR, T R A 25 | 25 3 B v ]
ERXBEIFHOIBRGHEERE, RF5TA A
FRARFEM TR ISR, VN ERFES
.0 LR A5 3 — T 1) -3 B 25 4, 3 o 90 4 e
BERFEHOUIRA AT KA 8% 7 T M BF
YRR A B

SEHk:

(IIHEN T8, ZFF, 4. ZRPHEAMERRTEA
Rou g W kA [T]. BB B E M (B ¥
#8),2020,34(1) 1

[2]1#%, B F8, A 3, %. MicroRNA 7 |7 B £ 0 L%
PEERNH T BT ERER(EER),
2021,35(5) ;441

[3]SUN H,CHEN D, XIN W,et al. Targeting ferroptosis as a
promising therapeutic strategy to treat cardiomyopathy
[J]. Front Pharmacol ,2023,14 ;1146651

AIERSERES, FPESOEAERSERRERT
4. PEChEEES KRR ME 2023 ME[T]. # &
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(S]1HB4, F L7, RER, & HFWARFR LR
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(61BET, A WFHIERS Lt xR ([]]. v &
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(71X, 77, A8, % WFT L AFWRER S 4E
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435 75 4 PP 0 5 48 A TR S A
&R SRR oL

RoOX BB, ERE,AKRA,ERE, X F WL
(AR S e B2 ¥ B, ¥k & T 437100)

RE-BH AR - M RREARTRUENERRERE, AR RENEB N R R ARG A
Fiatk. kR UXHEARARKEHN FRESAFRAZRTFRE S, BRARE 28 VD-XWAR F B
Mok KR H A, B 13- WKL) — A Ni(dppp) CL ] 4 R & BUB 314G — 2t R4 B je i
W R KR &4 Poly-L/D-PhePl, 53R $EKMmR Y42 NMRIR RAEHE ,CPC AR KL FEA M, =
8.9kDa, M, /M, =2.41; &4 oy th i X & 4K B9 10 4 DL b, B4 4 89 Poly-L/D-PhePI ty CD 2 3L R J& 8y
Cotton K Bi & 1 #k ko it Ry AR EHWERTFHWENWERRRXRE, AFALHAATAREAR
E-34 8

XBR:FAERBRRMREAR  GHERRA

HESHS R4 SCERERIAAG A

ERE 120954646 (2024)06-0488-005 FHRIS (FIERS) #RIRFB(0SID) .

DOI:10. 16751/j. enki. 2095-4646. 2024. 06. 0488

Synthesis and Properties of Helical Poly ( phenyl isocyanide )

with Methyl Phenylalanine on the Side Chain
ZHANG Da,GUO Ya-run ,GUO Li-yuan,et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To design and synthesize a helical poly ( phenyl isocyanide) with methyl phenylalanine on the side
chain, in order to provide a kind of new material for helical structure used in drug delivery system. Methods We first used phenyl-
alanine as the starting material for methyl esterification, and condensated with p-formylaminobenzoic acid, and then synthesized a
group of phenyl isocyanide monomers containing L/D-phenylalanine groups, and finally obtained a pair of chiral helical poly-L/D-
PhePI compounds by catalytic polymerization of 1,3-bis ( diphenylphosphopropane) nickel dichloride [ Ni (dppp) Cl,]. Results
The structure of Poly-L/D-PhePI was characterized by NMR and IR, and its polymerization degree was determined by GPC to be
Mn =8.9 kDa and M,/M, =2.41 kDa. The specific Optical Rotation of the polymer is more than 10 times that of the monomer.
The CD spectrum of the polymers shows strong and opposite Cotton effects. Conclusion We successfully synthesize a helical poly-
phenylene isonitrile containing alanine methyl ester side chain, which will provides a new way to be designed for new drug delivery
system.

KEY WORDS : Phenylalanine ; Chiral polymers ; Polyphenylene isonitrile ; Drug delivery system

SRIEESHITE A R TIZ TR, B LAY
PSR B@AR A 4 AT A B3 A4k 5 Wi B S o 22
PO SR BESSH O DNA 2 TV A fe 17 B8k
ME AR A S S B R R T S5 ER . B
FRMURW A A R TP B, B S
BT ERERNIRERSY, LA TRERESY

FEF PR L F S B R AR R
2 LR R BRI . B TR 2 T
RYTRIE & R , B B A D — ol 2L B4 18 231 AR
RTHYELRGE. SFBRREHWHRS W
WEHREAFRGER SRy
HE R S " DA R AR A

+  FESTH BHCRHE L 2023 £ EERPT LI £ BB (2023 YKY02) . EZSEPHIE B A HRITTE (2022-24GP03) ; #idbA

RFZAQFANL I B (5202010927036 )
%« JHIASEH , E-mail ;471861351 @ qq. com
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(1

FEE IR TR & Y7EH B 25 Wi ik R G HIIRA
BEoE, BRI A 2L, 707 L8R B i iese i
REW, Ko T WHRBEER, B0 TRILE
DAARYS) HEEE WY aE, a1
NIRRT ER SV ER RAH5F
MRS YWHE AR, MRS S TSN
B , 5 Z ISR R0, 259 AR I
B, FE B B2 R BER S W ) R RS, S
AR RS H SE S BB T AR A B oI
ER,AERERBEHNREYRELAT L
ik IR, 5 0 B Bt R AL R AT
RS ZHRAR B, 6 T BR A ) 4R 2 R A A 571 F) 3R
NG A SR R A ROR . 2018 SERF
&I H R E R ERIEA Fey0, F1KBORL )
£ FANE R B PR, R T 45 6l 28 M R AN B[R] Bk
7o HRIIA 48 T AR S RPER A N %, X
PRI EHER T TR G4 B I 2 AR R AR
SE M, B B A B A B2 8 5 DL R et
RETERTFAE , N HAE BRI 254338 15 PR AR A8
RIRLFIBEE BT R G5 ERE T . AR T B U
RAEFIE R RUE NI 855 B L, BT
M EMEN T ATIAFTEXRERERHA
308 T —MEST R 25 Y18 R 52 B B R
REVRIERESTIEEH . XFIT A ERRHER
BYESH ERREBBRNLERENE, AT TR
TEREYRME T FHERRIEESR,

1 #REREE

1.1 MEFebtH

H 7 5 3 IRAffinity-1 {8 B M- 28 #2151 0 3
{X(KBr K J) ; 78 E 75 & 5% AV-400MHz %3 dr
{X(TMS PA#5,CDCI3, DMSO-ds R ¥ 5]) ; R E IR
R 2414 BB BAIEN (HERRELHE
PS) ;LB H #E TU-1810 224 A] I 2 B BE 35
H 7% JACSOCDJ-1500 & — fa3%4% ,

MEEEFR KPR, ZREF. =L/
D-ERER. (=GP E) BRR.1,3-W(=FE
BRI BE) —RABR W B i RN E BRA R
— & W EDCI.DMAP. HOBt [ty B Z.10 ¥ B4k 2
BARBRAF; FEEW B B EALEARFR
ANAE A A THEBE 2R R S kIR I B
KRR (TLIR) BFRAH
1.2 Fi&%

1.2.1 E4&4) Poly-L/D-PhePl [ 2R i%11

B-L/D-ERFEFRWNE R H B (Poly-L/D-Phe-

PT) BRE BRI 1 Fis , AT & E A B RN
L/D-ENERN JF R, 735 4 B B AL 0 P BR AL fR
FIEHER%S SR R B E, FEH (='W
&) BRPRER B K T B 57 W6 54k L/D-PhePl, S5 42
AR ESBEAR 1,3- W ZFERMAR) —R/
R AEAR B — Xt B T IR e R AR IE Po-
ly-L/D-PhePI,

Mol Aon socm ClHaNay P
SR o S -
w & ¢
| 0
\_ EOCLHOM @ J( o TC B4
- N 7 apod SN0 RO
’ HNS0 | oA w g
A o 0 M H\\ N
0 A = \
1N (Qireltux \’/
an EN J
07 on
e
9 L
> -
9 i, g0
oYY oo L JTEY
JoH k N
\‘\) "o 7/?1\
0

K1 Poly-L/D-PhePl ¥ & & % % &

1.2.2 RTFERSFESHIE

Sk SRS AT E S TR RS
Y Poly-L/D-PhePI ¥§¥& (1. Omg/mL) , 735 H K 4F
HEREZGENFUHEL FRNERLE
PS oAn o, AR 40°C , i 1. OmL/min 444
T#HITRTFERS TR,
1.2.3 AP ISERBO AR B — GiEaE

il & Poly-L/D-PhePl Y I & Uk M % W
(0. 15mg/mL) ,25CF,BF lem A3 LA MAA
LI EHE TU-1810 40 AT WA 66 BE T, #E4T
UV-vis Pk, e 8 B 7E 220 ~ 550nm (415 5 1H,
221 Poly-L/D-PhePl {28 5] JL IR MOETE

il % [FSEW BT Poly-L/D-PhePl f) VU & 1k I
W (0.15mg/mL) 25CF , BT lem AZE AN
B H 37 JACSOCDJ-1500 [/ — 8, 3%4% , #47 CD
75 R, R I B AE 220 ~ 550nm (15 5-{E,
#>H) Poly-L/D-PhePlI HJH — i,
1.3 &RER
131 4-FRREETRNAR

BRE T, T 250mL BERF A 4-2 4
FHER (0.72g,0. 73mmol ) #1 10mL T/K ZFR Z
Bi. BEYKRRTLEBITHAIKBIIRA,
Z87%m 1. 80mL Hr il B ZBREF ( Vaewmm® Vomsr
=2:1) HiRBEHE 2h, T kS Bt 30min f5,
132 [ gk s ;2 B 10h (TLC WEi) , /e b 58 iS5
YRRN, BT Y B AR, IR, DMK 10mL 2
FR BRI 10mL ZRIKVER 3 K, TRE/IAE
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£ 0. 79¢,
1.3.2 L/D-FNERFEEREMNE K

K ET, F 250ml SAMRFMAFZEL
K EESOmL, - 10C TR H, 1 FEHZI2
& SOC, (6.95mL ,95mmol ) , %58 J5 IR T 4k5E
P+ 20min, 7 #E WA L/D-ZE N & B (3. 14g,
19. Ommol) , E RSB 2WEMG , RNEBZHIRR
N 16h(TLC Mail) , KON 45 3R J5 e T 57, 1R B Y
EA TR P B AE BT, ERRE3 K,
BB A EA 4.08g,

1.3.3  (4-HIBEReR 5 ) 22 B BEi-N-L/D-F &
FRH BR AT A AR

BB T, F 250mL A A A 4-F B
PR R R (2.70g,17. 9mmol ) ,100mL — &5, F k¢
FNAE R ) Et,N (2. 70mL, 8. 8mmol ) , &l 24 i $
10min J5 i A EDCI ( 3. 39g, 25. 14mmol ) , HOBt
(3.39g,25. 14mmol ) #1 Ei,N (3. 98g, 17. 95mmoL.) ,
FIZIBERE 16h (TLC MEW ) , 5B 58 B i R 4 4
THMA 10mL 1. 25mol/L HCl B £h BR /K 75 W & K
BB, BEET AT K E A AR, Sk, WY, 18
W 4k 4245 20mL 1. 25mol/L HCI £hE8 7K W ,20mL
TFIBRER S AMIS W, 20mL MU FI B E K BE%, V(A
HEE): V(ZRRCER) =1: 1 Baifh, &= Y g
Pt BB R EAEERLLS. 508,

1.3.4 (4-REEEXFELE)-L/D-EHNERTER
(L/D-PhePl) & 1%,

AR 75 100mL F A A A 4-
RIEEZEF B L/D-EHN &R P E (2. 00g,
6. 04mmol) FH 20mL JC/K & B 558, A EuN
(2.44g,6.03mmol) , H-7E 0°C F i $ 20min, IR
U TREHMA 15mL oK — R i —
(=& W) BREREE (1. 78g,6. 06mmol ) ,7E 0C T
RBE 2h, TLC Wil JFoBh i B 2 58 4, K ¥k R i 0
BRER S ANVE WL, R IK , AR B K E %, WESR
HLE, KBRS T R, V(AMBE): V(ZRT
fig) =4:1 EEfR A IS4k, B PR E G EK
1.06g, [a]® s = +28(0.1,THF),

1.3.5 Z-4%) Poly-L/D-PhePl f& %,

10mL 3 & & o Fg B 3 & L/D-PhePl
(136. 00mg, 0. 40mmol ) F15[ & #| Ni (dppp) Cl,
(10.82mg,0. 2mmol ) , HEME S EH K 3 K,
A 2mL 7 THF, B2 M5 BT S5CHME
3h,RMERE,FREZR, M HMAKEF B
Jaret KEEE, 8.0 5 THRERI £ E A Poly-L/
D-PhePI [# {4k 185. 50mg, 7= 3:97. 4% o [ a]% s

= +328(0.1,THF),
2 & B

2.1 3.4k L/D-PhePI &) 42,

W1 B, B P ERLR PP R RN R R AR £
0 Bk Ak A i o G R R BRI PR R 4 B e X
FBERE R H R /DN AR P EEh R b DL
BERRERES S Rk, #— g (=&
F3L ) RERER K FF BRI K S B B S RAE R M R
& L/D-PhePl, 10 % M2 8] .4k L/D-PhePl, %&
R BRSSP #RE ' H NMR 1°C NMR
RIEHE . HRIESH S HF BT

4-FIBERE R R R H A, =% 91. 1%,
'H NMR ( 400MHz, DMSO-d, ) 812. 73 (s, 1H,-
COOH),10.77(s,1H,-CHO) ,8.32(d,J =1. 8Hz,
1H,-NHCO-),7. 89 (d, J = 8. 5Hz, 2H,-CH, =
CH,-),7.71(d,J =8.5Hz,2H,-CH, =CH,-) , “C
NMR ( 100MHz, DMSO-ds ) 3166. 76, 159. 98,
142.07,130.43,125.57,118.52,

L/D-EHNE R P ERELREL A B : B B,
2. 99. 0%, 'H NMR ( 400MHz, DMSO-d, )
88.72(s,3H,-NH, - HC1),7.38 - 7.21(m,5H,-
C¢H,) ,4.24(dd,J =7.4,5. 8Hz,1H,-CH-CO-) ,
3.65(s,3H,-CH,),3.25 - 3.06(m,2H,-CH,-),
®C NMR ( 100MHz, DMSO-d, ) 5169. 34, 134. 88,
129.44 ,128.61,127.26,53.34,52.52,35. 81,

(4- I Bt Je 2 6 ) 2 I Bk i -N-L/D-ZRE N &R
g A @ E g, ™ %K. 92. 9%, 'H NMR
(400MHz,DMSO-d, ) 510. 41 (s, 1H,-CHO) , 8. 73
(s,1H,-NH-CO-), 8. 32 (s, 1H,-NH-CO-) , 7. 78
(d,J=8.5Hz,2H),7.64(d,J =8. 6Hz,2H,-CH,
=CH,-),7.32-7.15(m,5H,-C,H;) , 4. 64 (ddd,
J=10.0,7.7,5. 3Hz,1H,-CH-CO-) ,3. 63 (s,3H,
-CH,) ,3.12(qd,J =13.8,7.8Hz,2H,-CH,), “C
NMR ( 100MHz, DMSO-ds ) 3172. 34, 165. 82,
160. 03,141.05,137.76,129. 10,128. 50,128. 28,
126.51,118.39,116. 32,54.33,51.96,36. 27,

(4-RBEHEFPEEE)-L/D-EWN AR T B
(L/D-PhePl) : ¥ 3% & & #k, 7™ 3. 55. 2%,
[a]®s = +28(0.1,THF), 'H NMR (400MHz,
Chloroform-d) 7. 75 (dt, J = 12. OHz,4. 1Hz,2H,
-CH, = CH,-),7. 43 (dt,J = 8. 2Hz, 4. 1Hz, 2H,
-CH, =CH,-),7.34 - 7.22(m,3H,-CH,),7. 11
(dd,J =9.2Hz,1. 8Hz,2H,-C,H;) ) ,6. 56 (d,J =
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7.6Hz, 1H,-NH-CO-) ,5. 06 (di,J =7.6,5. 6Hz,
1H,-CH-CO-),3.79(s,3H,-CH,),3.25(qd,J =
13.7Hz,5. 7Hz,2H,-CH,-) ., ”C NMR ( 100MHz,
Chloroform-d ) 171. 98, 167. 07 ,165. 22, 135. 74,
134.88,129. 42 ,128. 86,128. 48 ,127. 50,126. 84,
53.78,52.69,37.94,
2.2 Poly-L/D-PhePl #9 4 #3 % 4E

Bfk L/D-PhePl 2233 5] & 7 Ni(dppp) Cl, 7E
WG 55C &4 TR RRN, BIREA=Y
Poly-L/D-PhePI, Xf2fAFMERAYHIZH ' H NMR
HATRIE, SR NE 2 (A) #E 2(B) i, RE
Y1 Poly-L/D-PhePI 'H NMR (400MHz, Chloro-
form-d) & 9. 14-8. 56ppm (-NHCO-, 1H) , 7. 74-
6. 88ppm (-CcHs-, 5SH), 6. 09-5. 12ppm ( & 3,
4H), 5. 064. 63ppm (-CH-CO-, 1H), 3. 89-
2. 83ppm(-CH, ,3H,-CH, ,2H) ,

@ s @) i S
T g ay3g4] H ko £ H

A, 45 1-PhePl #"H NMR;B. 2 % 4 Poly-LPhePl " H NMR,

B2 ¥4k L-PhePl # Poly-L-PhePI &'H NMR

REYEWFE—LED FT-IR G ER#TR
fiE, & 3 Brane ZL4hiE B (IR4LH, 25°C,
em™ ) ; BA4K L/D-PhePl; 3260 (Vy,,) ,2125( V),
1724 (Veoo)o B A& ¥ Poly-L/D-PhePl: 3260
(Vau) ;1724 (Vo) , 1640 (Vo) , D EEKE
HAIEE (HFE 40°C , fi# 1. OmL/min, K 2%
AR B A W) Poly-L/D-PhePl [y ¥4 F
B M, =8.9kDa, s> FESH M, /M, =2.41 jFEH
BIE T B4E4Y) Poly-L/D-PhePI,

(2)PhePl

~»~”””\ mmmmmmmmm

i

!
™, ~ e ) \Vlrm‘\ §
\/\V e (\V \1ﬁ

-
S y P
g ! < ¥ f‘/w W/
= \/1 Voye=212sem™ W /
& | | o
= \ |
é \SE:.)Paly-PhePI J_— e
| -, }
s . o ! Pl
[ ., AN ¢ i
. R | [
= \.‘ / | % iy Ia) /‘\\ -
hv | 1‘:,“ é t Y NS
P W
Ven=1640em™ -
3500 3000 2560 2000 1500 1000 500

Wavenumber(em )

B3 %4k L/D-PhePl At % % 4 Poly-L/D-PhePl i £ 4 St 3%

2.3  Poly-L/D-PhePl #4327 1 4 % 4E

T R A5k (CD) Fsesh-1] I 4 b ik
% (UV-vis) FIIRIESE T Poly-L/D-PhePl {42 g
FH (A 4 FT7R) o UV-vis 7% Poly-L/D-PhePI
) B A I e A7 F 287 nm , TI#E CD ) 287nm
467 B . —E— S Y BI> Cotton BB , 15 53K
BEFNERNERMN T, UV-vis ElERR 287nm
AR AR W W Z SMFE 348nm Lb IR — b Wi,
XA YOESR 5 FRERE E4E, TE CD Ei%
FEESTFREY IE K Cotton {55, X L SR FI AR
Yk CD BEE , AT LAE i, [FRE YR BE A B4 A Cot-
ton {5555, T EL7E 348nm AL JLF-BAE WML, #F—
HIA L BE , B4k L/D-PhePl F1IR -S4 Poly-
L/D-PhePl 4351 % +28 #1 + 328, B &4 Poly-L/
D-PhePI [ HeFE Y B 22 844k L/D-PhePl i 12 £57
X S BAEE B R IR T R R E R
T 53 B 3 B B R S5 M L R £2/ IR
Y T8 RS Y Poly-L/D-PhePl 2 — Xt #i Al
M B B B FHEAE IR IR R R IR A

~~=~=Pyly-L-PhePT
5 _{,/“»\\ === Paly-D-PhePT
— . e [ PhePE
> e e ¥ PheP]
° ERRRR PR
P S
© /wn“\,/’/ e
5 "/
s e
, -~
“s\‘/“"
8 2 Poly-L-PhePl
K Poly-D-PhePl
™4
@
a1
<
0 T T T T f
300 350 400 450 500 550

Wavelength{nm)

K 4 Poly-L/D-PhePI F1 L/D-PhePI % CD #n
UV-vis # & (¢ =0. 15mg/mL)

3 % #

FRERRE—FMEFAHEENEER, K
ST REERRRTELRERR, BR R HE
etk , R RN AR RRAWE M T&
FOHTRIZE )58 2% R BN AT B, 2023 4F Bera'™
FANBT R — RN IR DR A KR T 12y
W28 3% 2R 48 R R 56 10 i K P D, 78 JBR 5% 4 B &
Hefl b RAER KB MEA, 2017 48 Alaubi’*
TR 2R R R U A SR BE SRR 2 5 I B
Jet BRSEA A I =AH R S B T AR
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FASEI T X Li ™ R0 B . FRATTIE I 43 B %o L
B SRAYINH NMR o S5 R 0 14 12
i , AL F 3. 79ppm HIHEEEE.7.28 1 7. 11ppm
HIZRFR.5. 07ppm B FH F LA & 3. 24ppm B o-H
HENBEARFAE, THTREY S F&I1E
ZEFEMHETIRAMES S T IERHR MR
WERMWAH'H NMR EE—3%, hTFHaES
-NH-CO-HE A ERE, EREZ Bk EH
6. 57ppm [ K37 ZE 9. 14-8. 56ppm At ; T 5. F
JiE EAH 1 PR 31 52 B I F, 13O R e B R B A
itk AR SEALEALT 7. 73 A1 7. 4dppm, TE
REZERFEAMBEL, FRREYWER
Y% 2 5. 7T4ppm, #E—BE I LLSGIE ST AT
5, JRA HBIAE 2100cm™ Y« RGBSR AE I 5%
FE 1640cm ™ Hi BT I “ BRE DU f g dRsh .
AT PAUE B B4k L/D-PhePl B 515 5 M A F2 E
‘AR SIS ESRBEMEILERRERT
“BRERGE” . RESTERBEAIEERERS
¥y Poly-L/D-PhePl §j M, = 8. 9kDa, M, /M, =
2.41, DA ESSHMRAETSRIARIERT REY
Poly-L/D-PhePl,,

ROt EME —aiE R RIS Y THMNE
BFR, FHAKRE SRR R EHEIE R
G54, AR BT RIEEAR B RO e
JFE 5 (van’ t Hoff Optical Rotation Addition Theo-
ry) RSB SHm, # E SRR, @i
BERRSREYMILIOLE R, REYWH LR
JEEER AR 12 52, YA B L LB BE B3 A
RRFETTHEMERNEART B, WERE TR
BV EEE, WE R U 2T T8R4, CD
ZE BRI FE UV-vis B 5% T B Y 287nm ., 346nm
AbHIEE Cotton {55, Cotton 155 7= £ BB 45
M EEFHEE, 346nm g% WK T i 2 4R
Wi, EEET G ATFETHRIE T, KP4
R DR AR T, WREY LB R
TIBHESH

L AHRERT - NMEEENERTE
MEENTFHBRRERE . ZREVE L RA
BOBRERME, FHAR B M TSN R
P, AFFRFBG I R 2Rt T Y At
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LncRNA UCA-1 Xt 'S 40 i & OS-RC-2 40 A
M AT EILE

T T UP LTS LU W Y S

(LERTHRRER/ LA EFEEREE —EReA EFA, ¥ & 43710052, & F W 50 E B2/ #
BB ERMBEE —EREHMS RT TR CER/ A ZRBE - EREFHN)

HRE.BR AR EREHAEE 1(UCA-) st 4% OS-RC2 A S A EHRBWE Y., Fik
BREHKAEEEPCR F T G B A8 5958 % 4 4 UCA-1 By %k ;¥ W 40 o8 OS-RC-2 2 M fE Hl.
% E %3 A LB siRNA NC 4 .siRNA UCA-1 40 5 LY294002 40, %8 MTT 5237 3 o4 0S-RC2 4 fa 8y
W % JE s R A Transwell 52377 3k 47 OS-RC2 i & & R A R R 4 M R W OS-RC2 40 Mo w8 =
BRRABEORENL T %00 PBRK/AKT X B A kk, FR S EARBFNAL LR, Fak
3E 4148 UCA-1 %3k 18, 5 siRNA NC 41 l.3% ,siRNA UCA-1 4 L & LY294002 41 % OS-RC-2 40 j 3 75 66
TH(P<0.05);05-RC2 s i B &% B T (P<0.05);08-RC2 % ffs B T 3 u (P <0.05) ;0S-RC2 % My
PI3K. AKT B & %3 T (P <0.05) . Z5it UCA-1 72 & % Mo 9% 20} P 3 vk 3 Ju, #7 4] UCA-1 %3 &, 0S-RC-2
MM EE S REKE R, AR, B4 5 UCA-1 % PIBK/AKT £ 5 H B A%,

REWR R B X EE 1;PBK; 7 ; AKT; ¥ 20 9% ; 8 - ;siRNA

HE45#ES:R737.1 RIS A
ERE 120954646 (2024)06-0493-005 FHRIS (FIERS) #RIRFB(0SID) .

DOI:10. 16751/j. cnki. 2095-4646. 2024. 06. 0493

Effects and Mechanisms of LncRNA UCA-1 on
the Proliferation and Apoptosis of Renal
Cell Carcinoma OS-RC-2 Cells

TIAN Xijao-ling,ZHU Dong-liang, CHEN Li, et al
(Department of General Medicine ,Xianning Ceniral Hospital ,The First Affiliated Hospital of Hubei University of
Science And Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To investigate the effect of urothelial carcinoma associated gene 1 (UCA-1) on the malignant biolog-
ical process of renal cell carcinoma OS-RC-2 cells. Methods The expression of UCA-1 in renal cell carcinoma tissues and adjacent
tissues was detected by real-time fluorescence quantitative PCR. Renal cell carcinoma OS-RC-2 cells were randomly divided into
three experimental groups:siRNA NC group, siRNA UCA-1 group and LY294002 group. The proliferation rate of OS-RC-2 cells
was analyzed by MTT assay. Transwell assay was used to analyze the invasion of OS-RC-2 cells. The apoptosis of OS-RC-2 cells
was detected by flow cytometry. The expression of PI3K/AKT pathway related proteins was analyzed by Western blot. Results The
expression of UCA-1 was up-regulated in renal cell carcinoma tissues compared with adjacent renal cell carcinoma tissues. Com-
pared with those in the siRNA NC group,in the siRNA UCA-1 and the LY294002 group the proliferation ability of OS-RC-2 cells
was decreased (P <0.05) ,the invasion number of OS-RC-2 cells was significantly decreased (P <0.05),the apoptosis rate of
0S-RC-2 cells was increased (P <0.05),the expression levels of PI3K and AKT proteins in the OS-RC-2 cells were significantly
decreased (P <0.05). Conclusion The expression of UCA-1 increases in renal cell carcinoma. After inhibiting UCA-1 expression,
the proliferation rate and invasion number of OS-RC-2 cells decrease, and the apoptosis rate increases, which may be related to
UCA-1 regulating the PI3K/AKT signaling pathway.

KEY WORDS ; UCA-1;PI3K ; Proliferation ; AKT ; Renal cell carcinoma ; Apoptosis ;siRNA

+  FEWH WA PAEFREERAE LW E (WI2021M092)
%+ JHIASEH , E-mail ;83335019 @ qq. com
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' 40 i J (renal cell carcinoma, RCC) /& A28
WRAEVERGRE WA IERE, BT R A
30% ~40% , B LWEH L o BRERIsh, K
i B R P A B R AR AR B v LA VR RS
BRESR . £ THRFZMY T, & LK
YRR R R B 40 B, T ARG R R R
AT L% AT, BET AR E BRI S
BUIBRARE AT UR'EHRF /MR, A,
BB o 40 OB B BUS A AN, B
I, SR A T BRI AEREE
B,

K459F 4775 RNA ( Long non-coding RNA , Ln-
cRNA) JRE& I [z e+ 2 = B 1 (urothelial carcino-
ma antigen 1,UCA-1) B IRZE BB F R I, H
BHWIE S MR ERXDY A
R, UCA-1 S E N A BRI BE LS 3 WG/ 22
R R-7r & R B4 BF ( phosphatidylinositol 3-kinase/
serine-threonine kinase , PI3K/AKT) iE {2 # 'S
EHRERERIGE S . A, X TF UCA-1 §'F
£ PR 4 PRL I B L DR T B SR R G ORI M, R, AR
WF5E 8 44T UCA-1 X5 41 e e 40 a3 3, Y 7
BIREIR , LA O B 40 B (TR T SR LT R B

1 #REREE

1.1 sRmpbilsRER

N5 40 B 40 ML R OS-RC-2 4Efi B - I
HAEYPHHEERAR. M 2022 59 J F 2023 £
11 A BIZEABEIZIA B9 17 41'S 40 B o TR
BHFBUEHR SEFAN, FEREAFHNET
1.2 &#A

BREZHMB (RN BELEYREERA
F)) ;RIPA W (- MIBEBEAYREERA
A ;BRI (L E RSN YR B RAA) ;
RPMI-1640 3% 5 2 (" A AN A YR F R A
A)) s MTT A7 (L8t B A AL B B BRA
A TKZBE( LB EEEYRHEBRAF);
siRNA NC.siRNA UCA-1(4lifiF 98.97% , M55
FE/AF]) s PBK/AKT 38 B30 % 3] LY294002 ( 4h
BE99.86% , IR AEY R BRMGERAA) ;
B4 g ( S EEZEAYPHARAH) ; Bk
2000( ¥ ZAEAP B RA ) ; PI3K, AKT
L% GAPDH B yi R diik (b ¥fa RIS A YR
FRRAH)

1.3 HE

Olympus CKX41 #5152 B %45 ( H 7 Olympus
/) ;SpectraMax iD5 25 T BB A FLAR AR BL (32
E Molecular Devices /7)) ; S41i # Bk ( 3£ B Ep-
pendorf 2AH) ) ;MCO-5M 4 UL FRM ( B AR T2
7)) ;Bio-Rad Basic {H 5 H8 3K {¥ ( 38 B Bio-Rad 4%
Ao
1.4 ik
1.4.1 £t EE PCR #&1] LncRNA UCA-1
HIZRIR

PR IR T A9 UE B, 6 ] TRIzol 350 A 35 50
HEAHRELE RNA & & , {1 NanoDrop 43t 0% B
THIE RNA ¥R BE, FEJG , A 8o i) X B b
DNA 347 3% 3, f# F Power SYBR green PCR
master Mix FE172E B 235747, mRNA 357K L
GAPDH JifrMt, ABISEETAGIMFEFIRE 1,

x1 JHMFAEE

ERER ER#H0,3,) Ruih0,3,)
UcA1 ACCIOGCCAACCACTORE AATAGGTCGAGATAGCAGA
GAPDH CCAACCATCTCGTTUCATC CCGGGCAUARTAGCTAT

1.4.2 Zupaisss

¥ OS-RC-2 ZHMIIEFRAE R 9% ¥R BE i 4 1LV
R AR B NG REY 4R ML BEL 2 O 3
4 :siRNA NC 41 .siRNA UCA-1 411\ % PI3K/AKT
HEEIMHIFR (LY294002) A, HSRULHB LR
FHEE Bk 2000 #55u 84 siRNA (0. 1 wmol/L) P J2
LY294002 ( 10pmol/L) Z Xt 7 L ¥ 41, % 44 36h
&, B aing,
1.4.3 MTT 254 OS-RC-2 41 HuttzE

Bg AR Y OS-RC-2 ZHH% 35T 96 FLIR,
BALRARE 6 NPT, 3% 72h, R
12.24.36h, L A 80l MTT 50 7E 35 e Fa b
3 2h, ZEEBARY P FE 570nm AL FHEATIOE BER
1.4.4 Transwell Z288553 OS-RC-2 #2258

¥ OS-RC-2 4iffIREAEAN & Ba 4 IE M B
BSR  IREE 10% R4 IR AR MBI T
F, BNERHATE 6 NEATHHER K Transwell B
THEFR4E 240, BEJS 2 HIEEZRM 0S-RC-2 40,
BIE T M REMMEE
1.4.5 W40 OS-RC-2 4 T-3

Sk FH 40 BRI 550 & 43 4T OS-RC-2 1M
FAT- R, ¥ 1 x10° 4~ OS-RC2 fHHE B E
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500l S0P, B LA R E 6 M EIT R,
fA 10pL FITC Annexin V #1 10 L BUALPIBE , 5
BRI E 30min, FEJSBEERSE v BEEUE OS-
RC-2 4 ffa, 3 i P =X 4 A 3 B e L gR T 3
1.4.6 O0S-RC-2 #4ffi#h PI3K/AKT i@ 51 %55
H KRl

it & 4 28 1 B 3150 A9 RIPA 244 22 o
WREL OS-RC2 4 BB H , T E AT 12%
PURBE RS 5385 , B 54 PI3K,AKT #1 GAPDH
BEORBIAEORMEF SHAZWRBE. ¥
BEE5—SHikBE. WE, S ES _SnkBg.
SR A ECL fb% & Bk 47 /] #l4k, GAPDH Sh N &
B, B LRAKRE 6 MNP,
1.5 %it¥F &

BB SR LA % £ trfEZE R, R A Graph-
Pad Prism 9 45T 4100, PI4LE LR A
R, 4R SR B E R 25087, P <0.
05 AERFERIHFENL. TIESERIRER M
S SETRTEAE BBE

2 5 R

2.1 UCA-1 E¥ ey b ad ik
SR EER PCR ERER TR, 5SBEH

A, ' 40 g A AW UCA-1 FKKE EFH

(0.13 £0.02 v¢ 0.92 +0.11,P <0.05), W@ 1,

=N -
o =]
i ]

LncRNA UCA-1 2 KK T
b
"
I

=
©
[

[ B
A n
& @

%

EREABAL, +P<0.05,0=6,
A1 UCA-1 EWMMEALPREL

2.2 UCA-1 £ F 4% OS-RC-2 e ¥
) RIA

i setE B PCR LR AR B R, 5 siRNA
NC 4t ¢, siRNA UCA-1 4 OS-RC2 41 i fY
UCA-1 #3AF#i(0.83 £0.05 vs 0.11 £0.02,P <

0.05), WA 2,

UCA-1RIEHKF

5 aRNANC .3, # P<0.05,2=6,
B2 UCA-1 £F F %% 0S-RC-2 4 ffu ¥ %k

2.3 UCA-1 5+ OS-RC-2 mpa3gsh %
MTT SZEe e & 3R, 15 5% 24.36h B}, 5 siRNA
NC 4 %8, siRNA UCA-1 415 LY294002 4H f#% OS-

RC-2 A B BE DR 25 (1.23 £0.08 vs 0.78 =
0.03 v¢ 0.71 £0.06,P <0.05;2.59 +0. 08 vs
1.56 £0.15 vs 1.39+0.09,P <0.05) , WA 3,

_ -# SIRNA NC

E 24 4 SIRNA UCA-1
2 - LY204002
=

o 14 *

5]

12 24 36
B/ h
5 aRNANC .3, # P<0.05,2=6,
B3 UCA-1 %t OS-RC-2 4 i 3475 B % Wy

2.4 UCA-1 5t OS-RC-2 @iz £ 69 %

Transwell 324G 45 R B 75, 5 siRNA NC 4 b
8 ,siRNA UCA-1 45 LY294002 4 /i OS-RC-2 4
M2/ (85.23 £9.22 v 36.62 +7.75 vs
39.83 £11.58,P <0.05) . JLIE 4 S5,

A.slRNA NG 4;B.RNA UCA1 ;€. IYIOHN &,
4 UCA-1 3t OS-RC-2 41 M % W% % (4 R :50um)
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100y

80—

60

fH B

#

491

{CE]

20+

5 aRNANC .3, # P<0.05,2=6,
B5 UCA-1 3 OS-RC2 BRI EWH

2.5 UCA-1 53 OS-RC-2 Zmpa B =t
BRGNP R I, 5 siRNA NC 4 H %%,
siRNA UCA-1 415 LY294002 4 OS-RC-2 40 ¥4
T3 FFF(14.56 £0.25 vs 23.13 £2.15 vs 23.25
+1.87,P<0.05), WE 6 5& 7,

A. siRNA NC 4 ;B. siRNA UCA-1 £ ;C. LY204002 4,
B 6 UCA-1 3t OS-RC-2 %0 Jfi 8 -t &l

30+ % *

5 aRNANC .3, # P<0.05,2=6,
B7 UCA-1 3t OS-RC-2 %0 Jfi B =t &l

2.6 TFif UCA-1 2+ PI3BK/AKT i@ #%-49% R
5 §iRNA NC 4 [ #, siRNA UCA-1 4 5
LY294002 41 OS-RC-2 40 i PI3K AKT B &
SRR EREAE (0. 68 +£0.25 vs 0.25 £0. 11 vs 0.29
+0.06,P <0.05;0.71 +0.08 vs 0.19 +0. 03 vs
0.21+0.06,P <0.05), WWE 8 5& 9,

PI3K

AKT

GAPDH

A.sRNANC 4B sfNA UCA-L & ;C. LY204002 &,
B8 UCA-1 xt PBK/AKT # i % i

B PI3K

ERRIEAF

5 oRNA NC &1, s P<0.05,2=6,
B9 UCA-1 xt PBK/AKT # i % i

3 % #

' 4 B R — A ELR Z RS S AR WS A
BRIERI, FH%ET 1997 EFHREH TR
FoFRIEEN TR, B BHEE AR
TAHR R4 25, B4R E PR R 04 e
B, 43% 0S A SRS ¥R kB ik
BMENREE R, Hib, 5400058 rT 4 ik 1
SR, AN EREASBTENEEF
FEARBREMBIREEREY, REH
PI3K/AKT {5538 p% 5 Mg ¥ 78 . iE %5 L (R 2R At
kR, F 4 MR FLBE PI3K/AKT 2%
K R, EBIFR 2B, R PI3K/AKT EBEE
RAF , PI3K/ AKT 38 BE7E BT A ' 41 M S0 2 A4 30
ARRFH R EEEM , PI3K/AKT i % B gk 2
40 MR B 36T 2 TR % F PIBK/AKT
T BEAERPIE & A o A PR P, A B 5 8 A 4 1
JisE OS-RC-2 40jas PI3K/AKT & B4 5 % 31, 0S-
RC-2 4RI FE LA K AR ZB B0 T R AR, 4H BRR TR
B, B, PI3K/ AKT 38 %4800 X i 40 L 06 11
HREARIERM,

PEIRE , UCA-1 BRZERME P R, H R
BEE S SRR R R, #lin, UCA-1
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3R BR300 i 3
FEAERS , WA A A T A ER T
B/ N R R, i UCA-1 5,/ DRETH
AR AR AR I BE bR, T4 UCA-1 %3k s,
N T RS AR I B R T I I
TR W, UCA-1 BEWS I8 3 % PI3K/AKT 8 BE {2
B b MR R AE T, R, X TF
UCA-1 5B 40l 41 5 A T IR R M A
Wio AEt— UCA-1 %' 40 M 40 M i A2
FHRR KM, ZEADIE P, AT B 4
K 5EENALR R, UCA-1 B A7 gL
R FERE. A RSP MR B, 75 5 40 M
& OS-RC-2 4iiffdrF, T8 UCA-1 K5, B 40 a8
0S-RC-2 4ifry3E5H , (REEAE S 32 B, 7+ H 08-
RC-2 4BfA T3, L4k, ¥ UCA-1 k)5,
PI3K/AKT {57518 B 2 A RIAK PREAR, X2k
BroER B, UCA-1 B IAE PI3K/AKT {5518 B,
R— ARG B AR .
TG R B, UCA-1 2 S 4 AR
Fik B, W UCA-1 XikJ5, 0S-RC-2 41/ A
WS RER S TR, MR L, [ UCA-L
X —1E Fl 5R4E PI3K/ AKT {5518 B HEE
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BMP-6 M SHEERE LPS BHER AR
RGHREERT

FoA FRX RER AEY, HRE IMEA K W
(HAARKFREFHEMEFR, B &RT 437100)

RE-BHE RN EHSRKEE G 6(BMP-6) N3 oy 4k F MA N 5 (LPS) ¥ 5 oy & MW $145 w oy 1k o
Fik RABEES LIPS # T &S sh A, B B F M AR 4 (HE) 36 S W2 M 4 R B
IR ORS8Ok T & PCR(GPCR) & il BMP-6 4% ¥ % (hepcidin) ) mRNA % %k &, & & B & R
(Westemn blot) -4 BMP-6 fu hepcidin iy & & 3 3k AP, W€ 3 W % o 3 A i 2 R4KAKF, BR AR 4T LPS
&, A B IRE G4 % %, BMP-6 #¢ hepcidin By mRNA F ik & R A ACE T W, fR M A R4 A FAF. Hik
LPS 7 g # 1t T ¥4 BMP-6 f¢ hepcidin 89 % 3%, B BAA T AR, NG F 2 AU RGN L £,

XERAUNRG:EHEREZ G 6GHRAR ;&

FE4ZE :R965. 1 X HRARINAD . A Iz
B4 120954646 (2024 ) 06-0498-004 FEHRIS: (PR SS) $RIAA( OSID) ; rf‘* %L
e

DOI:10. 16751/j. enki. 2095-4646. 2024. 06. 0498

Role of BMP-6-mediated Iron Accumulation in
LPS-induced Acute Lung Injury

LI Zhuo-yue,LI Qin-han,LIN Li, et al
(School of Clinical Medicine ,Xianning Medical College , Hubei University of Science and
Technology , Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the role of bone morphogenetic protein 6 ( BMP-6 ) -mediated iron accumulation in li-
popolysaccharide (LPS)-induced acute lung injury. Methods The acute lung injury model was established by intraperitoneal injec-
tion of LPS. The pathological changes of lung tissue were observed by paraffin section and hematoxylin-eosin ( HE ) staining. The
mRNA and protein expression levels of BMP-6 and hepcidin were detected by real-time fluorescence quantitative PCR(qPCR) and
Western blot respectively, The iron levels in serum and lung tissues were determined by colorimetry. Results After LPS injection in
rats , pathological damage in lung tissues increased, the mRNA and protein expression levels of BMP-6 and hepcidin decreased,and
the iron levels in serum and lung tissues increased. Conclusion By down-regulating the expression of BMP-6 and hepcidin, LPS in-
creases the level of iron in lung and induces the occurrence of acute lung injury.

KEY WORDS: Acute lung injury ; BMP-6 ; Hepcidin ; Iron

SHEIBHAS (acute lung injury, ALT) R —Fplls P35S EREE EMRX, RAKE
REFSIE , HAFIE Z I B 40 08 B AE B ST ae R s AR RG" . R, BMP-6 7£ ALI
m,SBEWK SRS R I EER . BRY  memdmme e R, B ARSE
T AU KREAMZRRACEBE TERER, e mmmRgamn 5+ BMP6 25 m Y
BB TR Y B 2 DA R B BIR TP RUR A, Y5 E -

ALL SRR RGeS B B RTE 2 o AL,

FHE, BESRAEBEAG(BMPO) s 5H LM 1 #EE5HE®%
EEZEMNXRESEFNAXRKAR P HE

A, BMP6 s EXEE ™ wignmz 11 AASKE

PERfBR (COPD) 3 1 B W 40 Ffd o WL B2 B K JEZ¥E (LPS) g H X E Sigma A A (%%

+  HEWH B R AFIZM E (S202110927022)
%« JHIASEH , E-mail ;44469295 @ qq. com
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12630) ,BMP-6 $ii& g H 35 E Santa Cruz 4= ¥ $%
RAF(H5 sc-57042) ,BHR (hepeidin) HL A
H ¥ E Abcam 23 &) (175 ab30760) , B-Yl3h & H
( B-actin) Hiikly B SERHE £ Y5 AR F R R (5
5 ABL1011) , )it ¥ FRAH R i 2 B0 & B B At
BEAY TR T (%5 A039-1-1,A039-2-1)

RM2245 A 5] Bl B 2 Leica {X33F
BR/ 7], MDF-US3V #15 - 80°C @ iR vk 4 W H
H 7 Sanyo BBk &4t , Epoch BEARAUW H 3£ H
BioTek (X253 B FR A7) ,CFX Connect %Yt EE PCR
A F1 PowerPac Basic western blot H8,ik{X g § 3£ H
Bio-Rad A ],
1.2 # &%
1.2.1 SR RoH

56 Fr R 34 SPF i Wistar K.,
W, 2R 16 H 4EE 8 ~9 JE, KR & 180 ~200g,
HILTFRAEYEARGFRA AR, K3y
E¥AESRS A No. 211002300050341 , KFRAEFET
HIEFE S, BN 24C ~28C ,1B8E N 40% ~
50% , 3815 12h KB T,

i BEDLECF R, B KB43R Control ZH 1
LPS 4,541 8 H, LPS 4 ity K Bl i JB i v 5
LPS(10mg/kg) Sk ¥5 & S Hftifii45 , M Control 4K
RIZ 5B K 0. 9% SAL SIS MR ST
1.2.2 JFFHRERFWES

FELPS W4t /E 4h, il B HERR AL AL SE R
B, I BRI A MR, PSS, 4% 28R
P 955 B0 it A R AT I 2, [ /8 I K O 24,
VB S 5 R 2E R 2205 2 T VR 1 B R /K Ak 3,
“HRFEHRAEN, AEAE, ABCENHAR
B Sum BT R, &0 HE 36 )5 3517
A, &BE, B8 BHMENEMHARANES
FA,
1.2.3 it tER PCR #:ll mRNA 3358

£ Trizol 3237) & 3 /™ M 34 U B PR BUR
FUMATF 4140 49 &L RNA, 353 260nm K AL K
WOREE(A fH) TERTIE RNA YR, i FR
R4 42°CF 60min, 2Z J5 95°C F Smin, 4= J§;
i) cDNA 7E-70°C F{#£7%, & T KK BMP-6. hepci-
din 11 B-actin #J GenBank J¥ %1 , ¥t 3L it 9% Y6 €
& PCR 54, i IER LAY EARERAA S
. BMP-6 mRNA 5|4y (201bp) 731, L% 5'-
GTACAGACCTTGGTCCACCT-3', F i: 5'-ATC-
CGAGGCAGAATCACAGC-3’ ;hepcidin mRNA 5[4

(271bp) %, E#%:5'-TCTCCTGCTTCTCCTCCTG-
3', F ##:5'-TGTTATGCAACAGAGACCACA-3'; B-
actin mRNA 5|47 (285bp) ¥ 31, | ##%:5'-GCGAG-
TACAACCTTCTTGCAG-3', T ##: 5'-CAATGCCGT-
GTTCAATGGGG-3', PCR ¥" W R MK B & &
1. 5pL cDNA ##.7. 5uL 2 x SYBR Green Master
Mix & 0. SuL B _E#EF1 T #7514 (10 wmol/L) EX
% 5pL Nuclease-Free Water, PCR X if &4 .35
— AR ER (95°C ,30s) , 485 60°C iR k 30s Fl
72°C 5EAf 508 PG , 24T 39 MEFF,
1.2.4 Sl iAm il e & 1 FRKik K

B, AR FRBUEE R, Hext HWK BT
e, P, RN ERS 5 x SDS-PAGE &EH
FRZHRIRE , 7E K F A 8min , B R H 58
S, BRI 12% 950 B RN 5% He 45 e ik
THRKSE, DBEZESEARABEERZ B I NC
ME L. B 5% Biis kst NC BESE T3 b7,
BFBI R 90min, £ F 3K, AR RELL 4K 1: 1000
HISedt K B BMP-6 $i4K 11 hepcidin {4k, F 4C
TREAKR. REGEREE WK, MARR
oA 1: 10 000 AYBRAR IS A ALY BB VR 1T A L E5T
% 1gC —Hi, EZ R T HKBE 60min, &5, H
WU , R Al s fbae RO #1T B A,
1.2.5 m¥EFITARGKENE

KBGOE 24 B 2 S5 18 1 HR HE % kA SR 1, %5
SRELF R IMBER & 1h, B S5 LA 2000mpm [y 3 BB
A 15min, 73 BRI BRI, HEFMIRERS
MFHRAWER , IR EESEKHEZE R 1:9 8
LA, 1 B R A A FHER K FEVKK IS R T
HATHRAIS , L 2500rpm f) 3 BE 550> 10min, I
£ EEREH, EENTRSRES, SRR
A& R AT RAE, IR AN SR 4EH
TR B IMERREMARAGEE,
1.3 %it¥FFk

i GraphPad Prism 9.0 4t 8% £F 3E 1T 5048
58T X FREIERSREEE , K M HEA ¢
R38Rt BN R 451, XFF A RFE IE 516 B3
P2, BB AR B SR AT B dE, P <0.05 iR
ZRAGRITEE N,

2 5 R

2.1 FMAZBEFEEL
£ Control A BUMH R, 32 S 8 Rt 17
e T IEH BS5H RN S2 B A , [ i 4 5 P R OB S
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W SAEAE AR IR A HE 2 T, LPS A K AR
AR E MR R, B BB i Y K, Fii
FRTEREN N, LA 1,

Control , LPS

W1 AAXBHARREFEAER(%20)

2.2 A% BMP-6 mRNA 40 % & £ A
5 Control ZH#H 1, LPS 4H K [RAifiZH 23 /) BMP-6

mRNA FIE HR XKV 8 TR, ZRE 55
B (P<o0.01), A2,

n

[ S Y
—
w

o n o
[ S ri—

o
o
n

BMP-6 mRNA R RE
P
BMP-5 EREMRIES

<

Comtol P8 Contral  LPS
5 Control 4 1.3, # #P<0.01 028,
B2 W4ARMNELR BMP-6 mRNA fu
EARIKPLE

2.3  FF4a%% hepcidin mRNA o & £k K-
5 Control ZH# I, LPS 4 K R4 4 #Y hep-

cidin mRNA FIFE AT XK EHE TR, Z2RES
H2EN(P< 0.05,P< 0.01), BE 3,

] )
318 Mg
Fa | &
N o i Boaal T
E10] ) | 5%101

e 1 i
£ ! “ o]
c i L il i L]
% 051 || pen LT s e
e | ! ' T %1 [
. % ! Control LRS g 1 i |
& ol P S, I e S
= Contro LRS Controf LR

5 Control £ 113, #P<0.05, # #P<0.01,n=8,
K3 P4 AB A4 4 hepcidin mRNA & &

2.4 iFAemF RS
5 Control 48k, LPS 20 A B F) I 355 0 i 4

KGRI R, ZERERITFRL(P <
0.01,P <0.001) , & 4,

g
’::: 20 §; 161} ﬁf“
215 i g [
3 2 %
0 o | wn |
4 & 59 {
%5 ® o |
] [ |
=l . # 9 S—
Control LPS & Control LPS

5 Control £ 1155, # #P<0.01, # # #P<0.001,n=8,
B4 WA B MRS A RRAT &

3 % #

ALL 2 2V WP IR 8 38 25 5 4E (ARDS) fy B
BrBt, 2 Z R E R (gL A5 %) BIR MR
AR, HRRILH B KA SR FI4H i
5, S I 40 Ha 53 D 4 L R R AR RE A R, S B B
£ N 5 3 e 2 o AT i b B A ML 495, A TT 5
K A SRS IR BT . ML Ah, AR | B 1L
S4B RGRHRERIE ALL FEERBEFHRDR
e, X R R IR, RARE™EH IR
IR AE™ o A 248 (LPS) 23 2% R
B BE R — B2, B BB TR SR R SR
N, 38 SRR B LPS SR B a5l
s B ) A RN , 0475 60 5 44 L Y B R AN , A
B A FFAIREE N B AR . AR Y AT LA A
HARIIAZE ALL B3 4L , Q07K Ak | Fi 7 1 1
MSASHRIREZRT . H ik, A2 50 R I
TS LPS # oy SRR R AL, B5 R B, S
LPS J5 , K RIPH R X B FIb 1 BE &, H g
SR K, i v PR 58 BE S hn

FE CHARGE #7 SpiroMeta B B3 & T 3£ 4T )4
HERHAXEBEB RN, RAT 6 5
EEMXNFALS, AFREEESREER
(BMP)-6 Hy# [, BMP T H RPN —
MERRAUKEMEERNEBREEK, BT
ERJLER, Bk EZMHIERH BMP 25T &
FHESE IR B AR PITE" . BMP-6 kRS E
REE, W NER hepcidin 5 2 H,
Hepcidin & —f & SEMER N EERHE T
K, B PR B2 10, F8 A S B R LR kK
T, % BMP-6 FikFH R A, 52 5 BMP 36324k
haemojuvelin( HJV) 454, {2 i# Smadl.5 #1 8 A8
R4 , B ER AL Y Smadl .5 F1 8 fEJ5 5 Smadd FHE
YEFITE B Smad B-&Y)3F izt B Ee: , &2 &
YITE AR 5 hepeidin J5 317 A B BMP 21
JUE45 &, i hepeidin iKMW fil, Hepcidin 7] 5
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R4k 512725 H 1 (ferroportinl , FPN1) 54, M\ 1%
SHATHR ., EvR 4R bR iz Rk,
TNV B RE AR, PR BN G S WAL,
HETRER S AT

Verhamme 21" fyBF 58 R 81, 7 COPD B &
HIfERH , BMP-6 mRNA B3R iXFE HK Y B3F
MR, AFRERER,LPS fh#E KRIAR
BMP-6 mRNA (R IXAFIEHKFE TR, X5 Ver-
hamme MIBFFTEE R —2, H LPS 4 4R hepci-
din mRNA B3R3KFE F K F-Qu e , T 1L 1 A
HAMGAKTEH =, B LPS E BRI AHR
BMP-6 ik, f# hepcidin Rk T B, Il 5 2 45t
ABREGAKF, FEUHEREH, REM MY R
SN FBARRG IR, HETHESF
ST AT

Z5 BBk, LPS W] 838 i T 8 BMP-6 F hep-
cidin (K35, RS HER, #MHE
LU RERRE. ARSI T SRR
it BMP-6 #l1 hepcidin fR35 , LA R iR I8 KF,
{B LPS 35 3 2 HENHR 45 A BAR DL T — 2B R
o JREEMFTHE ) T 187 LPS.BMP-6. hepcidin
MBRZ BRI FREMS , BE NG S5%S
ERAR AL FRE LG, E R E L KA 53
MR A Bl RAE AR 43477 , 33— 2B B il BMP-6 7E 3
PRSP PR D, SRR R AR A IR T IR
BIAT BB IE , T A T BB AR SR AT SR mE .
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Correlation Between Structural Features of Intestinal

Flora and Preterm Cognitively Impaired Rats
YANG Qi, ZHOU Xiong-fei, HUANG Wei-ling, et al
(School of Clinical Medicine ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT :Objective To analyze the structural features of intestinal flora in preterm rats with cognitive impairment via
high-throughput sequencing, and to explore the correlation between these two characteristics. Methods SD rats were subjected to in-
traperitoneal injections of lipopolysaccharide (LPS) for two consecutive days at 16-17 days. Cesarean section was performed on the
day 21 of pregnancy,and the preterm rats were randomly assigned to the healthy maternal rats for feeding,and established a model
of cognitively impaired preterm rats ( LPS group). In parallel,rats in the control group ( Con group) received intraperitoneal injec-
tions of PBS combined with natural delivery. The place navigation test in the Morris water maze was used to evaluate cognition on
day 30 after birth. The expression level of BDNF in the hippocampal tissue were measured via real-time quantitative PCR and
Western blot. Pathological changes in the hippocampus tissue of the rats in both groups were observed by HE staining. The structur-
al features of the intestinal flora were analyzed through 16S rRNA high-throughput sequencing of fecal samples,and a correlation a-
nalysis was conducted with the cognitive function. Results The Morris water maze results indicated that the average evasion latency

of rats in the LPS group was significantly longer than that of the Con group (P <0.05). Western blot and qPCR results demonstra-

«  EEIE WA RFE LAV B (5202210927034 ) ; BIJLA % Bk B S —EBE 3 B (2020XYB001 )
# * JHAEH , E-mail ;814882747 @ qq. com ;1036604240 @ qq. com



BB B2 () 204 445 38 855 631 Journal of Hubei University of Science and Technology (Medical Sciences) ) 503

ted a decrease in BDNF expression in the LPS group. HE staining revealed an increase density of neurons in the CAl and DG re-

gions in the LPS group,along with a reduction in the number of neuronal and a sparse arrangement in the DG region, suggesting

that neuronal damage occurred in the LPS group. 16S rRNA intestinal flora assay results revealed a trend toward reduced richness

and diversity in the intestinal flora of the LPS group compared with the Con group, with reductions in the Actinobacteria, Firmicutes

and Bacteroidetes phylum (P <0.05). Conclusion The structure of intestinal flora in cognitively impaired preterm rats is signifi-

cantly altered, indicating a correlation between intestinal flora and brain development in preterm infants. The identified of key func-

tional bacteria associated with cognitive impairments in preterm infants can provide new insights for the early diagnosis and inter-

vention strategies.

KEY WORDS : Preterm infant ; LPS ; Cognitive dysfunction ;Intestinal flora; High-throughput sequencing
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Analysis of the Influence of Mixed Infection on Mycoplasma

Pneumoniae Pneumonia and Pleural Effusion in Children
ZHOU Zhi-ru
(Xianning Central Hospital/The First Affiliated Hospital of Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To compare the clinical characteristics of patients with pneumonia combined with pleural effusion
between mixed mycoplasma pneumoniae infection and simple mycoplasma pneumoniae infection, and explore the early identification
factors of mixed infection with mycoplasma pneumoniae pneumonia and pleural effusion. Methods A retrospective analysis was per-
formed on children admitted to our hospital and diagnosed with mycoplasma pneumoniae pneumonia complicated with pleural effu-
sion. They were divided into simple group and MP mixed group according to the pathogen. The characteristics of the cases were an-
alyzed ,and the related influencing factors of mixed mycoplasma pneumoniae pneumonia with pleural effusion were explored by mul-
tiple linear regression analysis. Results WBC, ALT, D-Dimer, heat course and absorption time, shortness of breath and dyspnea
were significantly different between mixed group and simple group (P <0.05). Multiple linear regression analysis showed that
shortness of breath and D-Dimer were the influencing factors of mixed mycoplasma pneumoniae pneumonia complicated with pleural
effusion. Conclusion When patients with mycoplasma pneumoniae pneumonia combined with pleural effusion have shortness of
breath or elevated D-Dimer level,the possibility of co-infection should be vigilant.

KEY WORDS : Mycoplasma pneumoniae pneumonia in children ; Pleural effusion;Mixed infection
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Efficacy of Ornidazole Injection Combined with Latamoxef Sodium
in the Treatment of Chronic Pelvic Inflammatory Disease

and Its Effect on Serum Inflammatory Indicators
WANG Li-qin, WU Chen
( Fushan Community Health Service Center of Xianan District , Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the clinical therapeutic effect of ornidazole injection combined with latamoxef sodium
on chronic pelvic inflammatory disease. Methods 96 patients with chronic pelvic inflammatory disease who were treated in our hos-
pital from January 2022 to June 2023 were randomly divided into a control group (48 cases) and an observation group (48 ca-
ses). The control group was treated with latamoxef sodium,and the observation group was treated with omidazole combined with
latamoxef sodium. After 10 days, the therapeutic effects of the two groups were evaluated, and the differences between the two
groups in pelvic effusion volume, clinical symptom scores, and serum inflammatory index levels before and after treatment were
compared, and adverse reactions were observed. Results The total effective rate of the observation group was 93.75 % ,which was
significantly higher than that of the control group (77.08 % ) (P <0.05). After treatment, compared with those before treatment,
the pelvic effusion volume and symptom scores of the two groups were significantly decreased ( P <0.05). Compared with the con-
trol group, the pelvic effusion volume and symptom scores of the observation group were lower (P <0.05). Afier ireatment, the
white blood cell count, C reactive protein and procalcitonin levels of the observation group were significantly lower than those of the
control group (P <0.05). There was no significant difference in the incidence of adverse reactions between the two groups (P >
0.05). Conclusion Ornidazole injection combined with latamoxef sodium has a good therapeutic effect on chronic pelvic inflamma-
tory disease. It can more effectively reduce Ornidazole injection combined with latamoxef sodium has a good therapeutic effect on

chronic pelvic inflammatory disease. It can more effectively reduce inflammation in the body, promote symptom relief in patients,

+ SEIRMEH ,E-mail ;1395994919 @ qq. com
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and has good safety.

KEY WORDS ; Chronic pelvic inflammatory disease ; Latamoxef sodium ; Ornidazole ; Curative effect ; Inflammation
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Relationships between Frequency Domain and Time Domain Related
Indexes of Heart Rate Variability and Cardiovascular Events

in Patients with Coronary Heart Disease
HUO Xu-chen,LI Jun-li,CAO Xin
( Department of Functional Examination ,Zhumadian Central Hospital , Zhumadian Henan 463000, China)

ABSTRACT : Objective To explore the relationships between heart rate variability in frequency domain and time domain and
cardiovascular events in patients with coronary heart disease. Methods 116 patients with coronary heart disease were included as
the research objects,and the frequency domain and time domain indexes of heart rate variability were recorded. After a one-year
follow-up, the patients were divided into cardiovascular event group and non-cardiovascular event group,and the relationships be-
tween frequency domain and time domain indexes of heart rate variability and cardiovascular events were analyzed. Results Among
116 patients with coronary heart disease,74 cases (63.79% ) had cardiovascular events. The age and TG levels in cardiovascular
event group were higher than those in non-cardiovascular event group,while LF, LF/HF, SDNN, RMSSD and PNN50 were lower
than those in non-cardiovascular event group (P <0.05). The results showed that LF, LF/HF,SDNN, RMSSD and PNN50 were
negatively correlated with cardiovascular events in patients with coronary heart disease (r <0,P <0.05). The increased of age,
TG,and the decreased of LF,LF/ HF,SDNN, RMSSD and PNN50 were risk factors for cardiovascular events in patients with coro-
nary heart disease (OR >1,P <0.05).LF,LF/HF,SDNN,RMSSD and PNN50 had certain predictive value for cardiovascular e-
vents in patients with coronary heart disease (AUC =0.780,0.949,0.749,0.802,0.781,P <0.05). Conclusion The correlation
indexes of heart rate variability in frequency domain and time domain are closely related to the occurrence of cardiovascular events
in patients with coronary heart disease. Low LF, LF/HF,SDNN, RMSSD and PNN50 may increase the risk of cardiovascular e-
vents.

KEY WORDS : Coronary heart disease ;Heart rate variability ; Cardiovascular event
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WEHH S WS A% (CRC) P B X E B LB 3(ENO3) Rk 5 B 5 K WBRAER TR £F
WAEX M, Fik RAARARNFLEHABRAT 154 4] CRC B4 FFPE A R4 ¥ oy ENO3 Z A %%, 4
REFETL, HTBERREXRHA N XRIN LTI GREEAHELAL T ENOS RABF S EH4F
W A E B AN AR R FELSH KE LS, UK KRASNRAS fn BRAF £ X R WA g REH
THEMER, BER, EFONEFEEZN,ENOS BEAMEkAEHFRENO BhABREEAEKMN A LFN
(f Kt % 0.425,95% CI = 0.197 ~0.752) , %5i¢ ENO3 7 CRC W oy 4 4 % 1k i 3t e W B A % 2 £ 3% CRC
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Enolase 3 Expression is Associated with the Clinical Pathological

Characteristics and Survival of Colorectal Cancer
MENG Fan-lai ,LIANG Xiao-dong
(The Affiliated Sugian Hospital of Xuzhou Medical University ,Suqian Jiangsu 223800, China)

ABSTRACT ; Objective To investigate the Enolase 3 (ENO3) expression in colorectal cancer (CRC) and its correlation
with the clinicopathological characteristics and survival of CRC patients. Methods Immunohistochemical staining was used to detect
ENO3 protein expression in FFPE tissue samples of 154 CRC patients. The immunostaining scores were used to conduct correlation
analysis of clinical pathological features and survival. Results There were no statistical correlation between the ENO3 expression
and the age, gender, tumor location, size, tissue grade, pathological stage,lymph node metastasis,and hotspot mutations of KRAS,
NRAS, BRAF genes of the CRC patients (all P >0.05). However, survival analysis showed that the CRC patients with low ENO3
expression had longer overall survival than the CRC patients with high ENO3 expression ( hazard ratio 0.425,95% CI = 0.197 ~
0.752). Conclusion The biological action of ENO3 can not promote the CRC development,and it may be an influencing factor of
treatment response of CRC patients, which may be related to the ferroptosis inhibitory function of ENO3. However, the specific mo-
lecular mechanism still needs the further study.

KEY WORDS:: Glycolysis ; Enolase ; Colorectal cancer ; Ferroptosis
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T A E BUE s RIEE EERN,
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hy, T EQFEAEBER 1 (ENOL) ., /& B 2
(ENO2). #% B ®§ 3 (ENO3) #1 /% B¥ B 4
(ENO4) (67] o Kong K Wt & Chen ] Y W B 5%
L5 R RE ,ENO3 14 — M BEAR S, A1IE 2-BE IR
HiMBREL B R IGREN IR , KR B T A 8
EMHES R A K, B8 R IRE ENO3
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PCR {%(Roche) .
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ERBEMRE(+ +);210% AREFBAEERN
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1.4 KRAS.NRAS #= BRAF & B & & 4w

BB B g R o, A i R B A R
A, il 2 5 45 , #E4T DNA $23¢, Jil & DNA ¥k
K& J5, 5k Fl ARMS-PCR # R i# 17 KRAS,
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Analysis of the Effect of Programmed Emergency Care on

AMI Patients and their Family Members Satisfaction
WANG Yuan, DENG Min
(The Second Affiliated Hospital of Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To explore the effect of programmed emergency nursing on clinical outcome and rescue efficiency of
patients with acute myocardial infarction (AMI) ,and analyze the satisfaction of patients’families with nursing services. Methods
77 patients with AMI were taken as the research objects, and the clinical basic data were retrospectively analyzed. According to dif-
ferent nursing plans, the patients were divided into two groups: 39 patients in the programmed emergency care group (the pro-
grammed group) and 38 patients in the conventional care group (the control group). The nursing method of the control group was
routine emergency nursing,while that of the programmed group was adjusted to the programmed emergency nursing. The clinical
outcomes ( first aid success rate, incidence of adverse cardiac events) and rescue efficiency indexes of the two groups were statisti-
cally compared. Results In the programmed group,the success rate of first aid was 97. 44% ,the incidence of adverse cardiac e-
vents was 7.69% ,and the satisfaction rate of patients” families on nursing services was 97. 44% , while in the control group, the
success rate of first aid was 78.95% , the incidence of adverse cardiac events was 26.32% , and the satisfaction rate of patients”
families on nursing services was 78.95% . The above indexes were statistically significant between the two groups (all P <0.05).
Compared with the control group, the rescue efficiency index (first ECG examination time, rescue time and disease remission time )
of the programmed group was shorter, and showed the statistically difference (all P <0.05). Conclusion The implementation of

programmed emergency nursing for patients with AMI can improve the success rate of rescue, increase the rescue efficiency and re-

+ SEIRMEH ,E-mail ;2895275149 @ qq. com
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duce the incidence of adverse cardiac events.

KEY WORDS : Programmed emergency nursing; Acute myocardial infarction; Adverse cardiac event;Clinical outcome ;First

aid effect ;Satisfaction
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The Effect of Functional Rehabilitation Exercise Training on Non-Incision
Pain in Patients Undergoing Laparoscopic Surgery

in Obstetrics and Gynecology
LIU Xiao,KONG Ling-lin, LUO Ju-ying,et al
(School of Public Health and Nursing ,Xianning Medical College ,Hubei Universiry of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; Objective Exploring the effect of functional rehabilitation exercise training on non-incision pain in patients un-
dergoing laparoscopic surgery in obstetrics and gynecology. Methods 183 patients who underwent laparoscopic surgery in the ob-
stetrics were chosen as the study subjects using a convenient sampling method , and were randomly divided into experimental group
with 83 cases and control group with 100 cases using the method of coin toss. The control group received routine nursing care, while
the experimental group received functional rehabilitation exercise training on the basis of the control group. The general informa-
tion, pain scores, pain incidence, pain time, pain location, time to bed activity, exhaust time,and patient satisfaction of two groups
were compared before and after propensity score matching ( PSM ). Results The non-incision pain scores, pain incidence, pain
time,and time to get out of bed activity of the experimental group before and after PSM were significantly lower than those of the
control group at 12 hours (before PSM) ,24 hours,48 hours and 72 hours postoperatively (P <0.05). The patient satisfaction of
the experimental group was higher than that in the control group (P <0.05). Conclusion Functional rehabilitation exercise train-
ing can effectively alleviate the degree of non-incision pain in patients after laparoscopic surgery in obstetrics and gynecology, re-
duce the incidence and duration of pain, shorten the time for patients to get out of bed and exhaust, promote early postoperative re-
covery, improve the quality of perioperative care,enhance patient satisfaction, and is worth promoting,.

KEY WORDS : Functional rehabilitation exercise training ; Laparoscopy ; Non-incision pain
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FMEA BX& PDCA EEBHRERERS
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BB R, FriE HF R 2021 4£3~8 A By B 24h & B RATAK B 128 x4, H& 2021 £9 A
Z202 582 AURNBEORGANEE 128 I A REL, WRARAEAT R XERE, AL ARR
FMEA Bt & PDCA A A BB AFTRE, hBRWHARNGREHREK (RPN E) X FRRS R FRTRE
BELEPEHREE. GERARATEAFARELE T RPN ER A MALF TH(P<0.05), §RRHEE
EFBHTAHRA(P<0.05) , RAFR A EMETHRA(P<0.05), M FHEKFELERH(P<0.05), Hit B
FMEA B & PDCA X AEER, Y TRERE B EORFAN B L, H R AR SR REGEH
xR REE
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Application of FMEA Combined with PDCA Management
Cycle Model in Improving the Qualification Rate of

Collecting Proteinuria Samples
LIAO Dan,HUANG Hong-xia,LI Zhen-mei, et al
(Xianning Central Hospital/The First Affiliated Hospital of Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To explore the application effect of failure mode and effect analysis (FMEA) combined with PDCA
cycle management mode to improve the qualification rate of collecting 24-hour proteinuria samples. Methods 128 patients with 24-
hour proteinuria samples collected from our hospital from March 2021 to August 2021 were randomly selected as the control group,
and 128 patients with 24-hour proteinuria samples collected from September 2021 to February 2022 were selected as the observa-
tion group. The control group received routine 24-hour proteinuria specimen collection methods, while the observation group re-
ceived FMEA combined with PDCA cycle management. Compare the changes in the Risk Priority Index( RPN ) , patient retention
success rate, specimen retention qualification rate ,and nursing satisfaction between two groups of patients. Results The RPN values
of patients in the observation group were significantly lower than those in the control group (P <0.05). The success rate of reten-
tion in the observation group was significantly higher than that in the control group (P <0.05). The qualified rate of specimen re-
tention in the observation group was higher than that in the control group (P <0.05). The observation group had higher satisfaction
with nursing care (P <0.05). Conclusion The application of FMEA combined with PDCA cycle management mode can help im-
prove the qualification rate of collecting 24-hour proteinuria samples,increase the patient retention success rate,and enhance pa-

tient satisfaction.

KEY WORDS : Failure mode and effect analysis; PDCA management cycle mode ;Proteinuria ; Qualification rate
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Application of Patient Participation Health Model in Health

Management of Type 2 Diabetes Patients
ZHANG Dan-dan, LI Ting-ting
( Binzhou Medical University Hospital , Binzhou Shandong 256600, China)

ABSTRACT : Objective To explore the application effect of patient participation health model in the health management of
type 2 diabetes patients. Methods 64 patients with type 2 diabetes admitted to our hospital from July 2023 to September 2023 were
selected as the control group and given routine health management. 60 patients with type 2 diabetes admitted to our hospital from
October 2023 to December 2023 were selected as the intervention group and given health management based on the patient partici-
pation health model. The intervention was carried out in stages and progressively,and the disease cognition level, blood sugar con-
trol effect and self-management behavior of the two groups of patients were compared. Results After one month of intervention, the
disease cognition level ,blood sugar control effect,and self-management behavior of the intervention group were better than those of
the control group,and the difference was statistically significant (P <0.05). Conclusion Applying the health management of the
patient participation health model to intervene in patients with type 2 diabetes can improve patients” disease cognition, effectively
control blood sugar,and promote the development of self-management behavior,which is worthy of clinical promotion.

KEY WORDS : Patient health engagement model ; Diabetes ; Health management ; Disease cognition ; Blood glucose control
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Research Progress on Mechanism of Baicalin in

Treatment of Ulcerative Colitis
ZHANG Han-lei, CHENG Yuan-yuan, YAO Hui, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT :Ucerative colitis is a common chronic nonspecific inflammatory bowel disease. At present, the commonly used

drugs in clinical treatment include mesalazine, glucocorticoids and immunosuppressants, et al. However, these drugs are prone to re-

lapse and drug resistance in the treatment process. Baicalin is a flavonoid derivative exiracted from Scutellaria baicalensis, which

has been shown to be effective in the treatment of ulcerative colitis. This article reviewed the recent studies on baicalin in the treat-

ment of ulcerative colitis, and found that its mechanism involves many aspects such as immune regulation, anti-inflammatory , inhibi-

tion of oxidative stress and intestinal microbiome regulation. However, the clinical trial evaluation, safety verification and specific

application mechanism of baicalin in the treatment of ulcerative colitis have not been fully demonstrated, and these aspects needs

further study in the future.

KEY WORDS ; Ulcerative colitis ; Baicalin ; Immune cells ; Signal path ; Oxidative stress
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BRI, S-S A A R R
AGRBEHIN BRI BT R E B RO
BHEBED , Hik, FRAUNBERUERE
BIrRCR , BLRIE H/NEE 1 RO R EIA T 25 )
HAEERREL

B # (baicalin, BI) 2 B IR o 70 B
R —MERNEYE RS Y . BIXR
% BIRABE S I R IX IR E BRI R
BT A™ o HEEE T 55 4 Bl
U3 AN bR G b R RIANR - i
TEBB IS R AT RIEAE RS . Acsrd
T EEH X B PSS i A BFE RIALE], O HE—
B 2TY SVASEE e g T

1 RERTER

1.1 A ek mi

CD4*CD29* T £ i 2 —Fh4% B Y CD4* T 41
FSPRE, S5 B CD4 ™ T 4020 4h 7 3K , 76 S 8 BE
AR, PR R, %A HTE UC /Y
B R N FHEREE, 7£ UC K RSN I
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CD29 " T M Al fE -3 UC RS 4 hE 1 E B
LA RE , R 23 UC RIER B RERER,
EXTHABRENRERNER, S EdH CD4”
CD29 * T 4 Jfd 38 58 LA 378 55 G 88 41 il DL , 4 5 B2
BETH , R BOH LS S SRR

Th17 4 M GE 5335 B A K (IL) 6. IL-17., kg
WHHEF (TNF-o) SRR A MEF, I EEL
ARG LT, ATTINE UC iRB™ . K
T W EL4HHf ( Treg 4HAE) 7] L3 I0HL R 40 IR F, 40
1L-10.IL-35 1 TGF-B , 31 IL-10 1 IL-35 3%k
Th17 4%t Th17 434y 4B F (40 16
IL-23A) By 43 1, sesbh, B BF 5 AN Thi7/
Treg S8 4525 R EHG S I R G R B4
AWML ABRNR, EZUICHELLEBFREE
fEF. UC B3 Thl7 4uffd 2 2 B0m ¥ IL-17 K
SEFE , Treg 40 Mgk /> S Bl ¥ TGF-B1 /K FF%
%, AT B SRRt T 40 RS AL, 30 o Se e 4
MR T, INE SR R4 . B IEs 3%
KA ALAT LA ] Th17 40 i B0 K H 43 W B R
HEF IL-6 1 IL-17 HKF, I 6E B E N Treg
YA IL-10.TGF-B fZRIK , R mE KA. HhSh,
Zhu %1 78K R SCIE AR D) B S AT DA AR ey
ZAEEFAER (TNBS) 35 34 UC KRR Th17/Treg

ML B, R EE X UC BABERNIGST
({5

1.2 AY @R -F

RREFN AR AL M N 2 6] 52 2= 9 AH B R L
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SRS L VAN i KSR S R R P S
MM RIRIES T R RAE AL, i 4K 40 B B+ &
AR SAE AN B R NEIAE R o X SRR ¥
RS EHE BRI MA R, 5 RGBS
4 i R gE R BT . NOD AL KB A 6
(NLRP6) 2 5 RAE(5-5 @ BRI IE LA 4E R 8 AR
B, ZEAEEEF T B R EE R
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BT RES 5 7T 68 B0 8 B R AL AT BRI
T B B B R IOE, M T 5 3K M 3 4 o A 7 T
Zhang %"V 3 53t B BAE R R4 (DSS) % 18
UC /MREEDES TERESTE BIAT, SR RR
B, ERZ WS R L33 KFF R, R
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TNF-o IL-1B 1 IL-6 S AR ML 20 3, 51
HHRESRG . RMARSTIRTRE UC DR
FIGS AR 3 S % P4 L B T R K OF B
1%, 33X B B 51 @ A 4 ) TL-33 YR IX 0 NF-
kB HE IR DSS g M UC AR
EiaLviT

L Wk 41 a3z 3 il I 7 ( macrophage migration
inhibitory factor, MIF) J& G LAY T 40 i & H 40
FRZEHY (AN B A0 B SR ) 433748, IR DL A A I
AW REEERT . MIF 5 B 140 Hu gk
REY, W LAH B R4 RS, AT E
Wi ZH LT BE , BT MIF $iikBE4575 % TNBS i
SR RAEE" . Dai £ £ TNBS B S
FIRR UC H MIF K FBEAR, MAFTHFSE
VHIBRBCRAE R , % MIF B B 8 A T RAEH, A
T 8 RAE

2 HHIRRE R R

2.1 ## COX-1/COX-2/LOX-5
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AR B A A VR BR T AL A TSI AR R H2,5-fB 4
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2.2 AEETER
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PE4H L3R 08 A0 48 1 4t M B R A, (RS B R
AR B o Li & R o 3 5 1
TLR4/NF-«B & B G AL , BEAR A AE A BUFI A L 4H
BB A7 A (40 TNF-o IL-18 0 IL-6) , AT B
3 TNBS RIS 5 RIE, Toll HE3Z4k 4 (TLR4)
HHE PN R NF-«B 55 E B R BN LI E S
HEH. TLR4 &3 53L32 4k CD14 HEAEH, G
MyD 88 i f¥) NF-kB & % , 34 17 §: 3k NF-kB p65
WE, &R 5 B RIE RN A RBE
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differentiation factor 88 , MyD 88) 155, DA il IL-
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WEN-FERYE (m°A) BEA LY RNA F &% L+ & — % ) RNA 4, &2 mRNA fndE 4
M RNA # X EWFEUBML —, CT W RNA WH & JiF RE MU R XELE%E RNA R # 1%,
YTHDF1 2B H HEE W m' A BHE G, BAK m°A W HHE", YTHDFL #3{R # 8 % %A ¥ mRNA
REEETANRAAEBENR MBS RBEZHEH, YIHDFL £ MM Ea v RE LA AAXEF
Wom A REIfr sy b, B S MO FHARE MR AW S S, FRCTRTE; ST B
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Research Progress of the effect of YTHDF1 as an m°A

Reader on Tumor Growth and Metastasis
LIU Qi-wen, MEI Yan,PAN Dan, et al
(School of Basic Medical Sciences ,Xianning Medical College ,Hubei University of Scinence and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; N6-methyladenosine (m®A) is the most common and abundant post-transeriptional RNA modification in eu-

karyotes, and also is one of the principal methylations found in both mRNA and non-coding RNA. It can influence RNA splicing,

translation, stability, and the epigenetics of certain non-coding RNAs. YTHDF1 is a well-characterized and important m® A reader

protein known for its role as an "reader" of m*A. YTHDF1 plays an important role in cancer initiation and metastasis through dif-

ferent mechanisms such as promoting translation or regulating mRNA stability. The expression of YTHDF1 is up-regulated in a vari-

ety of tumor cells. By using its significant m® A recognition and modification function, YTHDF1 promotes the proliferation and me-

tastasis of tumor cells through various molecular mechanisms, leading to poor prognosis. It is closely related to the resistance of

chemotherapy and immunotherapy drugs. In this review, we mainly summarize the mechanism of YTHDF1 to regulate mRNA and its

role in tumorigenesis and development. We propose that YTHDF1 is a promising novel tumor biomarker and a potential target for

anti-tumor therapy.

KEY WORDS : YTHDF1 ; m® A ; Tumor ; Oncotherapy
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E,ERM/ERB “i%BEE” (YTHDC1 /2, YTHDF1/
2/3. . IGF2BP1/2/3 . HNRNP #1 €IF3,) /+ %, m°A
1B 5 R B P 5228 A A AR A SR Hl B 1
RNA Hjfiriz, i RNA 394 RIE B R%iE e
P BIRAER, 7E m°A PR 7+, YTHDFL 2
REE . BRENEIRES, BV AP
RF G(m®A)C A A(m®A) C FEREfR i Fin
¥r mRNA RIBRAIARE 1, AT SR T g2 19
ik, M &Y 3, X T YTHDF1 %} mR-
NA iDL K A B A Y= e, 4 3C
HAT T 48R, 3R 4 T YTHDFL 1 4 Iy i4 yr 4
=Y

1 YTHDFI if#= RNA 194 F##l

YTHDF1 i1 5] m®A 43%8 % mRNA | 3@ 33 {2 ik
HEPRE#ERREL, NMENBEEYFE SR
EEWER, REEETREFIRREREY (W5
BSREEFHEEAER) M (CF B BFRRER
FHE elF3A F elF3B) | DL 4K 5t 5% 8 2k 57 7 R
(BPRAAHKHSE F cap M7 R HBFESAN D &
KT cap BT AR HE B R SEBEAR S .
5 YTHDF3 & 1& % Bl >k (23 & 1 5 3% (&
1), m®A fE4ffKHE pre-mRNA & 5%k YTHDF3 iH
%485 YTHDF1 #1 YTHDF2 4355 YTHDF3 3%
4454 . YTHDF3 {37 YTHDF1 A] {23t m®A-RNA
A&, 5 YTHDF2 fE s m°A-RNA R A% o
— H YTHDF1 5 YTHDF3 454, YTHDF1 % B #%
mRNA #8575 eIF3A WBRERESY T,
RIEHM B4 mRNA 8%, BRESEAFRBR
A1, 3R R 42 B4IE 3% 2% 81 YTHDF1 37 66 38 33 3
3 RNA f2sE Mok R48E M

e 4 5 o
S HeeRE
. A

g ay BTG [LE Y
RS s

M1 YTHDFI 5 m°A ¥ £ 48402 FHLH

2 YTHDF1 g £ KR P RIER

KEBFF R, YTHDFL 5% 8 5 & Fl
RE PR R VIR, EERINEEIRZES
#7 ( GEPIA : hitp : //GEPIA2. cancer-pku. cn/ ) $(#%

FE , 2 AR 22 P9 4 I 3 TCGA AN A-H R
15 GTEx %t o ZE A i) bt I A2 Fe, TR E A1 IE
WHRNRER KRG FIH GEPIA i F o
¥t YTHDF1 ZE [R] e AR RE R 55 1R R P
MRk, 45 R B YTHDFL 78 250 A SR8
FRERB(E2), Hb, AXEHET —8XT
YTHDF1 25 fihiig 5 AR DL BB i o

‘0
” 4
& i @

2 GEPIA ## &  YTHDFL £ 7 [ b 5
E¥ AR FRRERL

2.1 YTHDF1 #rh 5L 2% B a9 A K fe
£

YTHDF1 7EH k. 5 G5 b8 o R 2 0 48 o B
%, SHF B, FEHLH L, YTHDFL B m®A 4R34
AL Wnt 2688 24K frzzled7 (FZD7) B 7%,
5[ Wnt/B-catenin & @B G, R HE EHE AR
AT RSN P S22 B, 353 W YTHDF
R AR A R, AESFER
B PLAGL2 H] 383 UCA1/miR-145-5p/ YTHDF1
W58 Snail 33K, R B B, YTHDF1 iR 7]3E
it 38 TCF7 mRNA BH3R42 7 B e 40 M B 58 33
H4nMyET-"', YTHDFL 535 p53 WAE /A
A EERRREARERET R4, TE
R EZRLAFEFHEF-1(HIF-10) fE#E 5 HI9
BIITFEE,BS HI9 g Fik, N34 YTH-
DF1 {i i SCARBI BFok (e B 8 40 U 78 iF
B 4 4 g%, FBt HIF-1o 38 842 3 ATG2A
N ATG14 BB, IR B A 752 Y 40 i A A
FFRE B AL

ZEFF 40 (HCC) %, YTHDF1 Bl m®A {3
BTN FZD5 mRNA f#1358 1, 83 WNT/
B-catenin 8 B4 Dy B0 £ R 76 T P K HEAE 5
EI# s PBK/AKT/mTOR 5 5 @R BES L
Bz - AL (EMT) R HEATEsE RS . Bk
H B 5308 3 (METTL3 ) fy it 2 66 30 1 FF B S 38
3 3% H Kupffer 40 il B9 M2 #% 1k, ZE AR SMK B
HCC Z40Mf B R R AR B AR K FndEE8, sh-
METTL3 /2383 YTHDF1 f#ifh m® A 46 45
RBM14 /£ ik, 3X 2 # # Kupffer 40 i #% £ F0
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HCC #BAy R

X FEEBRE, B R R W BUE % *
# YTHDF1-m®A-ARHGEFR? fe 8 S H e &
A", [F i, YTHDFL b 7] 38 53 42 3k 45
ARHGEF2 #1¥#1 RhoA 55 E S ML EHBE,
siRNA 3% LNP 25 %) fiE 4 50 3iF ¢ |5 % YTHDF1-
m®A-ARHGER2 B4 M7 S HmRnEH" . 7
4h YTHDF1 iR B {23 p65 Bi%, EiF CXCL1, @
m®A-p65-CXCL1/CXCR2 %k YR H b8 G 8 4R 5
S H R, & A B % % B8 i YTHDF1/
SH3TC2 Rt REMIGYT S E A&, YTHDF1 EHE
5 SH3TC2 mRNA 454, 3P m®A &K i 5 =X
R HEFEIE, KL SH3TC2 B FEHRE
SHE R EEZ WK AT (DFS) |,
SH3TC3 i . 35 40 51l 45 7L 988 40 s R s e A2
MXBFIT R I, 5 FH T GMEB2 7245 B % 40
MARFH mRNA FIEAKFHBE LR, IR
HEHE M A K, T YTHDF1 fE48 1R 5345
4 GMEB2 mRNA |/ mtA fii &5, R Hfa &
#£121  YTHDF1 P m®A 4K 44 J7 Z 158 B7-H3
HRRERERES5EHEHBERENARTE
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P TR RS , YTHDFL %35 B, Al 3E
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(FTH) 9 5 % il 95 40 B & YTHDF1 [ 54858
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BEEN", MEPEER n°A FEEBRE
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Research Progress of Hydrogel Bioadhesives for Soft Tissue

Hemostasis and Repair
LI Jia, WANG Cai, ZHENG Min, et al
(School of Biomedical Engineering and Imaging , Xianning Medical College ,Hubei University of Science and Technology,
Xianning Huibei 437100, China)

ABSTRACT :Timely wound intervention is essential to prevent wound infection and promote the recovery of tissue structure

and function. At present, sutures and staples are most commonly used in clinical surgery for wound closure treatment. However,

these traditional wound suture methods are complex and cumbersome to operate ,and are prone to secondary damage to soft tissues,

especially not suitable for delicate soft tissues such as the heart and spleen, as well as acute aortic rupture and uncontrollable cardi-

ac hemorrhage. Given these shortcomings,hydrogel bicadhesives have been atiracted a great deal of attention and considered as an

ideal alternative to sutures and staples. In this paper, the research progress of hydrogel bioadhesives in wound hemostasis and tissue

healing in recent years was summarized, and the future development trend of hydrogel bicadhesives was prospected. In conclusion,

the underwater adhesion and degradation properties of hydrogel bioadhesives still need to be solved urgently.
KEY WORDS : Bleeding ; Tissue damage ; Hydrogel bioadhesives ; Wound hemostasis ; Tissue healing
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56mg) o Ren 25" Dk Bk v 14 119 375 B J5R R (HA-
ADH) B 4% — B 3 vy 1 V0 B 3R & — % (4aPEG-
OPA) A FA L 4, i 4B 1% (OPA ) /N-3K ¥
AE NIRRT —F T AL O RE K EE
ARG, PER_EER DL S HMSN R E
HBR AR R4 B R B, J T SR e AR
Z B DL BUK BRI S H R MR E R RS
MIZREEA]IE(27.6 £3.9) kPa, FETRAE_FEHEE
JHEE 2 [R1TE BB S 54 VT S I, 27K B B A ARG
BEREFRAN B RERE, AR THREETE
PR . B RPSPSEIR R, BOK B R AEY
KaRER BRI AEYHE AN, SFRRE RS WG
H R ik i RS E A, HASCR B WAL T
BB AN GRE B AMARERE.

(2)7eRpEL, TRE(CS) RPRE N
CBENTY), R—MRAME F2H. BEF
BLAF 59 1k M3 DU LR R DA R AR YA
PEFN AW T R AR B T2 ML T AR W R 25 S
RERMEEAR L mAnm#Es 0 &4 e, E
5o BRBE 7K R I 0 RS PRI DL BE DA BK W A
fasE , X AR AR P R 23] T R KA
R, B, B e R K B A ks & I A
FEASHEM B EAT Y, Han £ 02
SImHERR T A e R (CS-DA) (AT RR(TA) |
Piuronic F127 (PF127) & JE ¥} 311 ;I8 75 ik T 48
G A 5 3- 3 (3D-Exo) Bt 48 T —F &
T 6k b 7K BE B8 4 Y K & 7 ( CS-DA/PF/TA/3D-
Exo) ., EdAASEI R, ZKERAE LR
Mabm RN B RS R B (WE R >
9% ) HLEABET (LEALBR >80% ) o ML5F,
e 3D-Exo 1775 G 52 A 2 1 8 A AR Th 3k A
FOK BB PR Ik P PR PLAAER, i
TKBEIE BE 45 2. 2 I B PR 4% O L&, Liang
2 T A T RS (QCS) L A B 2
ZEy ISR LR (PA) DA R Fe’ Z IRl 1 3h
B RBEEAS B B A5 (LR B A A -Fe) B3t
FRT —FEE BRI AP0 E MK BB
YRS ER . BKERAER RIFMEYHEEE
(HPRAFTE 22100 100% ) 2 2 GRS M CRE Y22
BET]3k 3 ~40kPa) P E M (IMEH > 80% ) K
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Felb MRl (B8R A I, 2 T W3 545 F
7 R T B R B 4 M R, SRS BRI A
YIRS AR BB E R B B AA AR T RS B
B, @t B MR R T R 4 2 B R
5 CAREELHEAT IAS B , WK B I B R I 1 B
Jok A5 1 RS & ORI Y R P bk 2 B R R BR T R
Yol DB EBUR

(3) VAR, Y WERR (SA) B—Fh NG,
B 408 B MR P R BN R AR M 0, iy L-
HEAERE R D-H AR A R L E R
BTSRRI KERASY, AN ES B HAS
BL AT £ 4 AR 2 R R 32 B TR
SR, JTAR R, YR R K U B A R & ) T
TR i i FG OB R MBS 8 T A8 2
¥, Jiao % 6 BEE (PET) 2 22/55 B4
(CS)/BTH M B (PAM) B &% 5 % 35 R 4H
(SA)/TR¥E R (AAc) /B8 (T 1 FR-N-22 L BE 3 Bt
RS (PAA-NHS) KRG E RS AR & T
—el T8 VR M 1 K OB Je A R B
R EHARILS R R R, %
KU W ks & 30 BT DL BB RS M 7E M8 41 4 i 3
T , 337 5 U IR R SR SR TR TR e R e
TR AL,

AN BERE S 558 FEATE RIEER
SEOKBERE . BRI R0, VB ARAE H K B AL
A5 ki ARG D AL A AR, Wang IR
1T FIF N-2 R T BT A S RS 5
EREEANET AT ERAYHS L
I A8 F WP 4 7K UG8 e A K & ) (HAB) 3
T NHS Be4> T e BERR4S ( Alg-NHS) 575504
(CS) Z Iy AR H 8, K BRI AL MRS B
AT E A K IREE T9 2K T S B R B ks &, DG
BYYIRRBEFTIA(96.21 +8.68)kPa, HTFHRRE
B EE RS, BB AR S R T R
R YIAE A TR AR R . 7E R T it 3 A 4y
SHARTER, HAB A ZE XA I I R8T,
LT B RN , ST Lk I R PR
1.2 &G REKEELWIESAN

(V) BREBEMIABL, BIEEH (Colla-
gen) WG A HAF M EBERS, £ WM AK
W SRR, RS A S I K 4 2 1k i B
T4 o 45 45 7K R e KG & ) B4 9% 78 JE Bk, Yang
28 D) collagen FIFEMY (starch) NHEARH S, Bit
T — R B R A R 2 SRR 2800 2 UK B

TKEEBORE B 7 (CoSt) , 3 R B M S A E
YER . A HE AL DA R R sE B AE BRI, 20K
B A Wk A 30 AT SE BN 32 40 20 458 K R FRHE
FAUA B 48 & 45 O 85 ), IR B Pk 1k i A
OAARMEKE R, Fu BT R
YA — B 3C BRI SRR 4 1 BIRR
FEH(Cl) 5HBE T (Ag” ) MR AW & T —Fhal
TS BT BE BB S K BRI A PR B3 ( Col/ AgNPs )
FATRERBAG O BIETT . &5, Col/AgNPs B
BRRAAEYHEAE EYEEL R SR
Ho GRBERFEE KRG DR SR, %K
BRI A YR & I RS A OB B4 D AL B B
¥ WEMEG O RS RAATRNER,

B JBE ( Gelatin ) i — R B SR 28 H T AE 90,
R B BRI A9 A A 0 L S0 8 SR A Lk i
BOR . B3R B AT B R AR, T2
DK BEBTE AN i Tk 5§ HA Z BIE B e R
AHPRERE 7. B, R S B s S e AR
RAEDEBRHREE, RASSFE _BEAN
Z OB B R AL, 5 AR BB L, 48
K FEPRAE IR %R, Han 47
i 2 DRI LR B (GelDA) 5 1,4
ZRAMENA BE(CO) MRS, WA T R
F5 0 1k i 45 5 H B B H K BE B A YR A R
(GelDA/GO) , i i S 5 e i . T AR BR S LA I
TI-TT Y& f B[R] /E i, GelDA/GO BB Fe A TR E
FIRSHEG DR, IO, B BIERBI A
SR T KB S # . B&E, B RSN
ISR T H AL 589 1k i BE AN A YA A

Q) #EXEAK, 2RBEH(SH) XEER2LE
H, BENEZFEBRWRREGS FHEER, &
LRI T0% ~80% , B B SRR £
SRR, R IR B B BRAR B2 2 A
TFREBREYRE SR AR5, HLEBEHKEE
B o FE— g, Uk, B R B A3
S R . Liv ZPVER B RAR
(AAc) M2 K E AW (SF) MR &, 3F7E 365mm
Z5METF B 30min, §i 4 T —F/H T B F L4
S 2% B I P 5 B K R B A W RS R
(PSA) . 7ESEHKHLE S EHFME . B AE
HAER SRS L RERT 2ok BER A
VK& A SE B B A R R E RS AR
PSA EFMTHRATARES WG OH SR FIE
MR, FFR8E T 4R 2 Lk o 0 e S U AR S 3 B bk
GO EREMAE. Yang Z RiHHI& T —F
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T PR 1 2R 22 B2 Mk o1 i 44 R B0BL ( PDCI) Yy 22
REA(SE)/HEFEBEAL I (GelMA ) F K BE
B LE YR A I B, R T R B2
e (DMA ) e etk W ZE PR AR IR AL B R T T
BOKBER AE IR MHERE . BFFE3RBH , GelMA/SF-
PDCI-DMA /K82 B A AR B B AR
Yyra At ARG 1k i £F F , B BRI R ML
BE , F BRI 0 2T A MR AN Bz 40 R0
A SRR B BB A% 1 RS AR A5 D A B8R

2 BETRBBESFHKEREMKEH

HT A R T I K BRI A PR & )8 % o
22 A A B S BR B A T AR, B A AT DA
KB A ST T, SRR
B G, BT AR 2 5 BB B BEF Sk 52 3L B AR
ZERDLEIFITI68 , 3% A B T4 i K e 4R
WT BRI RGN, &R Tl kit 2
b 5 FARRAS KB4 4, B R 2 [l 48
MR HRA S, RIEAERZ K. B2
B BRI BB

(HRZ Bk, BZ B (PEG) AE LR
f A A A R S R TR R R A 4
Fa[EE, B RIS K EEBR A YR & R N E
Rk, RZ-BBRASWEERAL, & REH
FE e R E fbimdt, Ui, B EW., Dk
BE IR R G TR B IR N B AN FR VK R /655, R B,
TR [ 26 8 iy 44 RHRD 4> T3 1A PEG 4T
b ATDA = A2 R R BB 7 R Zhang %2138
KSR RS (LZM) 000 B R 2 — ¥ (4-arm-PEG)
HEA, B & T —Fn]BGR MK BB A YR &,
FIT SIS R R RS O BB SO & o Bk sk
JBe A ks ) LA TR R B AL IR BE A S 2B 4R
KM aE 1, BEAB I8 A R P9 & Rl O M I R 3 A
KB YRS B R S B IRMEES O |
FIH e, HARES THERFRESH BT
BHLUR S B, Wang 5P DI RZ — B
(PEG) BRFIBEYY e 32 30 BR Eh ANz L BH IS (AG)
JERE, il & T — R B R MHLARGR BE s A
IR i {1 FTLRY B 1 68 A9 K BRI A W R & R (AG-
PEG) . fEl63R BRI e & TR g 5 e 5 1Y) P
B, AG-PEG REMSTE JLFD N 522 BRI 1k, T 5 2%
FRORS BRI % 1 St i A R, dg b . FEER T
DM EAREET AR, ZKEER A YK & 7 6k
WIEG O & MEL, ARERRIEMRE
R R BB R A

Q) RZIEWER, B (PVP) /i —Fh
5845 DRUBHA BHE BLE 5 A Y ke 2
TN AT R A&, HaTEl+
HAEKRERZE (-OH) , 575 W58 M 5K Ak
P, LA AR AR BT A M R A T TR T
RS i 35 of 34 9 K B R B DLAR I BB NI R AR
A DK R 2B (PVA) B B 711 4549k
PR BENE (PPBA) HE A, Hl& T — RN
RREREE K BE AL YR A . 7EK o, AT I
S5 TT-TT A0 FH B - T1 A0 B AE F 22 HORs M e 4
NRE, BKEREYREE R EERRHPLEE
REAN IR MLAT o, BB A K A48 55 45 1 H I A i8] 308k
SR AER A, BE MRG0 & A EE, Lu
2SI R ZIABE(PVA) (3R 0% Wik (PED) A1 B-
FRIKE (B-CD) AJERHE & T —FEE RiTA9H
ZHERPL BB K B A RS & (BPP) .
Y FEACER AL AR I U RIVE R, BPP R T
BEERAHLARGE B AL SRS B . A AR 9 AP S5
IR T BPP KEER AR ARES RITH
YA RIFR R O B8R

) RAKIRAE, RER (PAA) HEid Bk
Al & AL R Rk A Ay SR B A1 4R R K
B, BETHTEWPETHNRRER, HAl
AR S H Y R E A R LR R
ARIBHLREH . Wei 7 DABPRIR (PAA) |
ILE BT RBAL A5 IRME (CFCS) LM DBk
RGBTSR R 91K BLF (CFMC-AgNPs ) FiA:
YIEWE LR NER, #d— SRR A&
PAAc/CFCS-F2 R KBEBR AV SN, ZME
LA A8 B R BE A R RS I B, B B
FHE Ik, KERERFEE K CFCS,CFMC-
Ag NPs fIF 2 R HAEG O R H T M
BPLRGAEM. BhSh, PAAC/CFCS-3 22 RKBEIR
YRS FIBIT MG D A R/ D E R, 3F
BAGOALNH MBI R GHRAFEASNTLE B
EHRRTR MM 4 Ko Zhao £ HTERW
IR (PAA) BTl & 7 —Fh B Pt 1k i BE
S A M 2 ORG BRI B 5 K B DL AR BB A £ S
MITLEE AR BRI AR R, B KRR
WORARSS 3s T JRATE K BRI i , RE A HEHL
BTFREMEMES . HKEER B RIRIEKRR
JFEREE B3 k455 11 %6 2045 1 |, AT E 10s Pk,
FEAE A NS H i /0 176 DA b SRS, ks
AR ART LR R O AR AR RN, {2
PR I T AN AR A DA
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(4) RIURBERSS . RINMBER (PAM) K&k
JEe R ELA 0 5 B4 A W R A I RE AN T R
PEREZEH LR B R T T B A )2 BB
Wang 2% DUSRTIARBERE (PAM) IR 7e R0
(QCS) NEHRIh % T —RII A LR LA RER
BE GRS PR K BER A WIRE A5 o 18T A B
BFE(QT) 58 T HXT & B AW A RE M AT
BRTIAE . s, Bk AR a R AR
OS2 BUAR 28 AN I SR AR 25 o Feng 261 1)
RNEBE (PAM) (R Z B R & R Bg (PEG-
DA) ATRR(TA) RJEY . Ead DB HR . JF R
B S B AR R & — B S Th BB K BB
HYIREEH (AM/PEGDA/TA) , 3T £ B B
i, BRI MR A K BER A R B R R B R
RAGHUIREE BE | fI0 7 ARG R BE 17 A B %6 B 48 A
A, AM/PEGDA/TA B HLRGTE A hNE L5 0
A HITIRE,

3 BEABEFRKEREMHKET

(1) Py g i A W0 SRS 10 7K B B A W R 5 37
V& DU PR | At 4 — L LR ) 7R K AP RS 8
WIS B 1, 2 ] BRSBTS A SO AR
YIRIRTE , 3 X BT 5 7K 5k FB 2 R 5 30 9 9 A P
WEERRNE R, XS LY IBBRE
HH&F KEK DOPA, KA & A M4 % B
B (LR ILZR B ) R SCBUK TR B B 2
—o Guo @AM —BRAEHE T
HTFHLTRME(QCS) MBATRR(TA) KA &
SOKBHRA YR AR FERKBERIKR S, T8
BB TR MASISN TRMEESHRRT T
HARSH TS | A AR [lat, 28k
EhFCRMEA A T BRI A B0 AL TR Lk i B
TR AR BRI A WK & R FE ) B P L RO Lk
L JEEEER T HEA AR RKEER
CR7/piacy IRV R RN N el e 2 N
FEELT) T F) BROBE Ak o, T EL7E 42 J2 B2 Jik A5 01 AT B
EMEGOAA . Pan FP 2N ABEERE A
JA &, LASR A — B B i B 52 SROBE ( C-CHI) O
AN FEIRERTR(TA) BERM
(SA) PR EA(SH) Hil & T —FETEE HH
T-TT S DA R 5 i A EL A AR 45 6 O DU A 7k
BAEYIRE R, 48T FENBEE FEiK
DL | BB sl A S A R P-4 52 L AN I 48 T P R
FER, i U AR 7K R B AR MRG0 R HH 5
HBH SRS MER LR BT AR RE . &g

YK Bk (Ag NPs) #0040 Ha 48 a4 &£ R
(dECM) ,#—#1 5 T H 545 1 =R Fnim 3 4
HAMEMEES . BKERAYR SR EE 550
BEMHUMEEAUERTBENG OGS
71, B TR T &L A kY 1k 58

(2) H s 5 A= 5% W& B K B Je A= 0 R A s
Deng 47 i FAACH 52 ok A3 W 4 4% 7 — AT
HORA R ERKER LS YR A (SSAD) , 45
AHKMEENER . BHEF-I MEEER, ZKE
JE T 5 40 4R 2 ] 7 A 2 [ ERORE R 7 Rt Y3 B8 T
i526.66 +8.22kPa) 1B R THEL4E AR
FIRE Al CRE SR BE 3. 76 + 0. 16kPa) , I 4F,
SSAD JK B A= W1 Kk A IR BT DA PR3 P K R
MR BRI A ( <30s) , IR AT B RIG B IR % SD
KR EHIR, ZWRARH IR )G &, Deng
P AR R E SRR TR, B8 T —RE
FL R RSB A 7K B B A RS A R (d-SMG) , %K
B O I 2 AR R T EL A TR 58 SRS PR DA K B3
A WA AR R A Y R f i, I RBPR A Ak af
mESBEGDRNEE.

4 REERE

IRBEBLE YIRS &0 BB B EORS B 2
YIrA A AR WA R AR DA RS R A R
FOURAEER H e R AR . AKBEBE AT Y
KRR 3R BE SR AT AR T SR AR T AR B [R5
firo PLSAYAE YA AR AI T R SRR 23 A
W= AR, 5350, KBEBE BB Ve A vl LA
PRAUED 1 5052 20 1 SRR , My Ak R 40 TR T 24 1 (7
R T A IR, BARKBEB A YR & FI7E
RGO a7 mBUR T IR Bt , (B R
1EE —Sa Y% B e 1R : DK BRI RE TR 7E
F B OL T RREH H 5 RS A LRER B, 40«
L PR, KB MR, MR T &, K BE
A YRl 5 DA 25 B 3R B RIS BE ARURS PR R LA
ISBIPRE 1L I BCR s Q NMAHRNTFIER BRI
B KBER AR B BB R M O R B B, BSOS R
B HARE K TR MHERE ; O7KBER A YIRS &
FIBLAEREDE O At RN Wk LA 5 S i A
SR N T BRI AL 5, 7 B fe A 4
K& R LA BEBENLX TR I R IR SRR
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