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BE BN AXARSBEBP) XN ESH(LPS)F S ANR AR FRGHER SH4E. ik #60 REW
M R LK = & 41 (Control 41) (4 Al 4 (LPS 1mg/kg, Model 41 ) . FH 4 %t FE 41 (2mg/kg 3% 3K X B 3 AL,
BDP #1) .BSP 1§, ¥ . % %| & % % 41 (BSP 100,200,400mg/kg 41 ), Control 411 Model 4 4 F 4 # 3 &, H 4 4
ARSI E IR/ EEHEE Td, B E— KL% 2h 5, % Conrol HAFEHELREBR K, HAS54H
J vk & LPS(1mg/kg) 2 L A W AF 345 A AL, 12h J& B, 3+ 5 BF B 4% %, W 2 fu % & AST,ALT,MDA,SOD,
GSH-Px.CAT & &, XE THE HE %6 )5 & 41 DR AT N B 41 8% fb, Western blot iAW A 41 /N EF A4 &
TLR4/MyD88/NF-kB #1 TNF-o/IL-18/IL-6 & 1 % kX, 458 5 Control 4141 th., Model 41 fF i #4318 & 7
(P<0.01),fr % & AST.ALT MDA 4 & # & (P <0.01),SOD.GSH-Px.CAT 4 EEZ TR (P<0.01), & T
# . Model Z1 fF /N MR, A A B R 401033 385 5 Model 21481 ,BSP TH G B 7 AR . BT
SOD.GSH-Px.CAT 4 & (P <0.01), B Z %% fu ¥ ¥ AST.ALT MDA 4 & (P <0.01) ,TLR4/MyD88/NF-kB Fr
TNF-o/IL-18/IL-6 & Bk k B F BT (P<0.05), it BSPxt LIPS B Rty AR 4 WF R A AR EA,
FALE T 88 5 HA LR #14 TLR4/MyD88/NF-«B 2 5 # & & &1 il » TNF-o/IL-1B/IL-6 % 3k J B F Wy %k k.
Ak,
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Effect of the Bletilla Striata Polysaccharide on Lipopolysaccharide-

Induced Acute Liver Injury in Mice and its Mechanisms
GE Ting-ting, MIN Qing, BAI Yu-ting, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To study the effect and mechanism of Bletilla striata polysaccharide (BSP) on lipopolysaccharide
(LPS) -induced acute liver injury in mice. Methods Sixty Kunming male mice were randomly divided into control group, model
group(LPS 1mg/kg, Model group) , positive control group (2mg/kg BifendatePills, BDP group) , low, medium and high dose BSP
administration groups( BSP 100,200,400mg/kg group). The control group and the model group were given normal saline,and the
other four groups were given the corresponding drug dose once a day for 7 days. Two hours after the last administration, except for
the control group, the other five groups were intraperitoneally injected with LPS(1mg/kg) to establish the model of acute liver inju-
ry. Twelve hours after the modeling, liver and plasma were corrected. Subsequently, the liver index was calculated , and the contents
of AST,ALT,MDA,SOD,GSH-Px,and CAT in plasma were measured. The expression levels of TLR4/MyD88/NF-kB and TNF-o/
IL-1B/IL-6 proteins in the liver tissue of mice in each group were detected by Western blotting. Results Compared with the control
group, the liver index of the model group was significantly increased (P <0.01), the contents of AST, ALT and MDA in plasma
were increased (P <0.01) ,and the contents of SOD, GSH-Px and CAT were significantly decreased (P <0.01). The structure of
liver lobule was not clear in the model group accompanied by a large number of inflammatory cell infiltration. Compared with the
model group, BSP intervention significantly reduced the liver index,increased the contents of SOD, GSH-Px and CAT(P <0.01),
and significantly decreased the contents of AST, ALT and MDA in plasma(P <0.01). The protein expressions of TLR4/MyD88/
NF-kB and TNF-o/IL-1B/IL-6 were significantly down-regulated (P <0.05). Conclusion BSP has a protective effect on LPS-in-
duced acute liver injury in mice,and its mechanisms may be related to antioxidant and inhibition of TLR4/MyD88/NF-kB signa-
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ling pathway proteins and reduction of the expression of inflammatory factors such as TNF-o/IL-1B/IL-6.
KEY WORDS:: Bletilla striata Polysaccharide ; Lipopolysaccharide ; Acute Liver Injury

HENHRAR ERE CHR GRS, 228
184 8 %% [ Bletilla Striata ( Thunb. ) Reichb. f. ]
TR AR T ILE . L FFER W T, 4
HRSE, FRESMETYEMEY . ARkE
¥# (Bletilla striata polysaccharide, BSP) & H M i3
BIEMRS, HHA E B ENRERT . JiA k.
YU R R B I B RSN & 3%
KEP, FRTERRN AR S BB, UG
% R EERA R B ER B R,
TR BRIEZHE(LPS) SHMME RS G AN
JE)E 5 Toll #3244k 4 (TLR4) 42, R TLR4 A+
S MyD 88 R HEE B, AT 1% NF-«B &
B, 58 B AL AR R 41 B R -, 20 e
WFEH F-o(TNFo) . H4EHE A3 6 (IL-6) A1 40
HAF-AB(IL1R) . HEFE" RAARLHE
Xf /NS TS HE ARG — B R EH, BB
HERERFHRATNEREELBE (ALT) &
P, S I 4R Pl SR kW) B3 AL g (SOD) A4S fik
HBR(GSH) 7K, %f T4 B ik . R 3H — e B
EEH, Luo "1 BI9 A R WX HA 2Bk
SRR R R B, RAH X
ZREREB IR TR, W R4 M R IL-
6 1 TNF-o, 3F B 8. B K& 20 v] 5 i
FFREZE 28 4 g IR B ANET bR IA T IR RS
FEWIATY o N I T &R A X S8, ZE AR BT
FHHIT T AR WX LPS 30 S 45 5
PRIPVER BB, LA b B B B 7 ) 4R it 5
Bk

1 #REREE

1.1 XA 5ME

60 HiEREHRIARNDR AEE(18 £2) g,
WTF LT KEEYBEARBRGERAR, ST
YIF2 : SCXK ( i7.)2020-0001

BSP(BR A EFEBHAYREFERAA, #5
ZISW221117-1, £l f& = 98% ) ; Bk Z& XL EE % AL
(BDP, T HEHAEAEFRAA, it 5
19J211148) ; LPS ( Solarbio /A&, #t5 325D031) ;
ALT RMNAZRBEEZHE (AST) A -8
(MDA) . &t H kit A 1LY B8 (GSH-Px) . SOD., i
FAEEE(CAT) A & (R ERAEY TRIR
BT) ; TLR4, MyD88 ., NF-kB, TNF-o IL-1B8., IL-6., B-

actin, HRP-$RiBEHi 4 [gG ik (RN EHR A
YRHEEARAHD .

SPARK ZUEEHRAY (Fig 1+ TECAN A H)) ; B ¥k
A% EP RS SR8 ER 3 TAE 3G (35 B BIO-RAD 24
7)) ; HI1210 # 5 4L HI1220 ¥ K #L. HistoCore 2H
LW KB HistoCore Arcadia C A £ 3 #], . Histo-
Core AUTOCUT ] A #1.DM2000 1E B Y2 B i
(Leica 2AH] ) 5 I IR =5 3 B 0> Hl. TGL-20M (3 5
B LHAERERAED) .

1.2 z#&.
1.2.1 RS

¥ 60 HEE R B/ RGBSR EAR HESI Y BB N
[EEE 22°C ~25C ,J2 (50 £5) % |, B R 3
7d f5, bR 6 4, BH 10 H, 438 : 14
(Control ) %20 (LPS 1mg/kg, Model 41 ) . FH
XT84 (2mg/kg, BDP 4 ) | fiG50 & 45 25 41 ( BSP
100mg/kg 4) . # | & % 25 41 ( BSP 200mg/kg
) B 4525 4 (BSP 400mg/kg 4) , B Con-
trol \Model Z151, HoAth 4 41 3% B AE B I 25 57 & ,1
W/d, E8 Td EHSH, RIREG 2 2h J5, R IR
FETEST LPS (1mg/kg) 37 2 M FF A5 AY , Con-
trol 4145 TSR AR THER K, 256 B0 IE B i AROK,
7 LPS 4524 12h J5 IRBREUML , A58/ RIBUFH R
1.2.2 HE £

¥ANRAFAABRMT 10% P BEERS,
[ & R7F 240, BiK B A B Y] R 5, ] HE
o RS R, 65 B T #ET ISR,

1.2.3  migA: fedetn Pl

B Y IR B 0 43 B UL YE (4°C, 40001/
min, 10min) B b ¥ 8, AR 48 2057 & v B 5 0 2
ALT,AST.SOD MDA . GSH-PX . CAT 7K ¥,

1.2.4 ZBHREEHE ( Western blot) #4117 0
RIXEL

WA ZH 2R B AR AR B 30mg , INA S E RS B
O, B EVEW, R BCA W E HWKEE ,95C
RN, FINZE 10% + e 550 BN - R P 4 Bhik
EEIR LK (SDS-PAGE) BEAEFL N BEATE el UK 5
£ 220mA 8 E B FIFERE 70min , ¥ F % = PVDF
FE, 13 PG g A 9376 4% PR _E 34141 60min f5 il TBST
VRRE B i A TLR4 . MyD88 | NF-kB . TNF-a, IL-
1B.IL-6. A% B-actin 5 — LBV (7B EE 4051
& 1:1000,1: 1000, 1: 1000, 1: 1000, 1: 1000,
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1:1000.1: 5000) ,4C ¥ E I ;3K H L)L TBST $EAK
3 Wa , A HRP-4RE £ 4 IgG itk (B A
1:10000) , fs FH#E BRAE 2= 18 F %% 60min ; TBST ¥t
B3 KGR ECL B E# MR, ¥ Image
Lab B4t EER#AT IR EE ST, LENER/W
SEAKEEZENHERSENREENE
16, T Bl R B IR IA B .
1.3 %itFFx

BARHR A (% +) B, IERMERT, R
Graphpad prism 8. 0 #4347, one-way ANOVA 5
ZOHE, IFRE P <0.05 EHERESH B,

2 5 B

2.1 ZADRAKREFFH/EKELIR

MREBMERRE, B4/ RYTFEHK
HHEHH MK WEE, R/ DRSS YR
ERRE R, BF HE AR T RESRAEKRZ
FELEIE L 5 Rl B, WA 3 & 4 /N R 1 B AR BE
R, RA/NRERSREFRRBOT HHIER ;I
A, BANRMIT R T AME SRR WS BF
251, U YA X /NR B BT s e
RE# M, 5 Control A4 Lk, Model 41 #5402
EWFAF(P<0.01) R FEATRBEENK; 5
Model 414 H; , BDP 4171 BSP 200, 400mg/kg 48T
R R EHRER(P <0.01), WK1,

%1 BSPFHEAMRAERFFHEHEZ R (325,n=10)

BH REEKTy  REERKEE, Tl g%
Contrel 18.4310.38 2.89£1.01 4242053
Mol 18.4320.26 21.53 £0.61 5.5940.417
3P 18.48:£0.49 n.2:0.8 4.760.43%
BSP 100my/kg 18.2240.17 2.67+1.15 5.15£0.46
BSP 200my/kg 18.4110.25 0.17:0.9 4.9 0.4
BSP 400my/kg 18.410.34 B.10:LY 4.6420.40%

5 Control 2285, # # P<0.01;.5 Model & 1185 #4P <0.01,

2.2 MRFARINEEF TREIFE
R IRE LA

Control ZH iFAE MR 2 4T 48 8, RE B T
B IEBK/NIEF s Model 4 7] DLE HAFEAER S
AR, 2 I R B AR B, R KA B
1 ; BDP F14% BSP 425 4 FFESN MR 80 6,
Wi, B s R R E A, WA 1A,

{0k 1B 7, Control 4H A4 /NS5 44 IEH#
AR BT R T, S HI IO , o SR KR I
RPELH IR 1S, JC 40 B IR FE AR S R AR 4L

Model 41 AR A B3 R BEARAL , B AT/ Nt
G AR HES R KRB R AR 4 BRI
BB M=k, MR, 5 Model 4 143, BDP #
BSP SZh A AT H R BAR A B il , E Wt
20 A4 IR W D, s L M AR g 2, BSP 400mg/kg
HErE AL, /N S8 E A
G LR A U

Control

LN

BSP 400mg/kg

BSP 100mg/kg BSP 200mg/kg
B
Control Model BDP
BSP 100mg/kg BSP 200mg/kg BSP 400mg/kg

AMRHARAAVAFEA D FRARRRELL(100); A KESM. EXHHRE,
Bl NEFASAAHSER R FRAR B REL A

2.3 BSP s} LPS S & A4 N R F
ALT AST &4 %}wm

138 2 ff7~ , 5 Control 4 Fb#E, Model 4 ALT
# AST S EH BFR (P <0.01) ,3RH] LPS #E-3/)
S BB B AT 455 55 Model 4148 L, BDP 4 &
BSP £ 57| & 45 25 4 7] 1. 3 P ik LPS 5[ A2 Y M1
AST #1 ALT IEMFE (P <0.01)

%2 44/ ALT AST 48 (3 45,1n=10)

| ALT/(Wnl) AST/(U/nl)
Control B.9746.5% 2.67:3.22
Model 90.558.00° 130.0015.18° *
BDP 4.5915.58% 59.65 26.75"
BSP 100my/ ke 78.68:4.16% 105.20 4. 23%
BSP 20my/ ke 66.97£2.99% §1.92 +4.48%
BSP 400my/ ke 8.76:3.61% 62,24 +4.31%

5 Control 2285, # # P<0.01;.5 Model & 1185 #4P <0.01,
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2.4 BSP s} LPS S & A4 N R F
SOD.MDA .GSH-PX,CAT &% va

5 Control 4H [t%¢, Model 24H ## MDA K3F 3 &
PEFHE ,SOD ., GSH-PX., CAT 7K F B E WK (P 1 <
0.01) ;55 Model 24}t ,BDP 415 BSP F 45254
Hr MDA 7K 783 FEIR, CAT BEHF = (P 1) <
0.01) , BDP 4 5 BSP 200mg/kg. 400mg/kg £ ¥
SOD.GSH-PX Kk FE S EHF (P ¥ <0.01), H
BRESGHHFEREN. WK 3,

%3 44 /Mg SOD MDA, GSH-PX CAT #&& (3 £s,n=10)

a3 SOD/(Wml)  MDA/(mmol/L) GSHPX/(W/L)  CAT/(U/ul)
Control L0448 367605  10.40£125  10490:4.8
Model  63.56+10.40%° 8.83£0.557 % dD.Ms0.647 " 37.60£6.91°
BOP 106.307.60%  4.9:0.2%  90.93+7.13%  101.8028.5%
BP100my/ky  TL3S£ILO1 7841048  B.U08  56.87:7.9%
BPMomgky  80.16+11.03%  6.240.4%  6451216.5%  78.3847.67%
BP40mgky  90.90+11.97%  AR+0.U™  TBALLBH® 900943677

5 Control 2285, # # P<0.01;.5 Model & 1185 #4P <0.01,

2.5 BSP #f TLR4/MyD88/NF-kB 1% % i
BE G FEGH A

HE 2 B, 5 Control 2H #H k., Model 4H &
TLR4,MyD88 . NF-kB HEEH R L E R EF R
(P <0.01) ;5 Model 41 L%, #£ BSP 100mg/kg 41
1 TLR4 %5 1535 E (P <0. 05) , BSP 200mg/kg
H NF-xB HEH F£IABEM(P <0.05), TLR4,
MyD88 & H Rk B EREIL(P <0.01) ,BDP 4

BSP 400mg/kg 4+ 3 M E AR L EH B EREI
(P<0.01),

Relative level of TLR4

Relative level of NF-xB

& Control 4135, # # P <0.01; 5 Model 4 3 4P <0. 05 #4P <0.01,
B2 BSPTHAMXERZAXTHZH(n=3)

&y 280 SRR AR B2 2004 538 5554 8 Journal of Hubei University of Science and Technology (Medical Sciences) } \G9

2.6 BSP st TNF-o/IL-6/IL-18 X J% 48 %
B G F KGR

HE 3 B Hl, 5 Control 20 #H ., Model 4H &
TNF-o IL-6.IL-18 B HRABEBEHAF (P <
0.01) ; 5 Model 414§ L., BSP 200mg/kg 4 #* IL-6
BEHRBEM(P <0.05) . INF-a EHRKLDE
M&f% (P <0.01) ,BDP 4 1 BSP 400mg/kg 2 " 3
MEAORIEBERI(P<0.01),

\*Q

o O
¥ &S

&)
o

> )
© S Q N Q v o L
& & LSS

TNF-a|- ‘.‘ - -|25Kd

Relative level of TNF-a

1
oo [ ]
S & RO
S S80S
p-actin | M . - - - . 42Kd < &
2] 2
&S
5 4n
9 e
2a 23l -
k] -
32 3 P& -
o 3 2
22 ®
K] £ 14
g’ :
0 o-
S € O O O & & f OO
C S PSS L &S
& °“°69§¢‘;.,69 s °’Q@i&‘§@§
LA L 2 LR
FF&F FF &

5 Control 213, # #P<0.01; 5 Model 4215 #P <0. 05, #4P <0.01,
B3 BSPFHAREMLEAATHZW (n=3)

3 % #

PR EE KRBT RERS
ARG RHE Z —, B 2R E0RE K5I
&, RE YRS B SRR R RS, LPS
RBERFNE BRI , W& LPS YB3
T HURRREEAN R RIK, BRENBETE
REERE . TLR4 B LPS X BEFE 52K, 5
JFh BB 4R 45 B9 & % B AN 9A o7 85 ) A LT
MyD88 & TLR4 5 LPS M EAE X Tt fE 5
E A, 76 LPS BI/EF T, NF-«B i 53 TLR4-MyD88
EHERRBGEIE", BARSH IR MK
TEASE N T B R, JLF A FFRER e
FEE AR BE Y S AL L, BT DA 385300 okl 48 i
B AT TR EE TR CAT RIT4 R
BRIE PR R BB W B I TR ML AL, RA AR
AR K S B BURAR AT . MDA R HLEA Py fig
Bt Eibd R SR A Y, S SN E 4
M5  IRFE , R4 48 AE B F i TNF-o  IL-6 0 IL-
18 FIBRHL , 3% 46 K e B T R 33 3R AR % 48 Ak i
WEHRGE—EME, FetdlENEER
SOD #1 GSH-Px R] AR LIRSS B By ZAE
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AR RGBSR RS S
HWBIMEI SR XL AL, AT RE R P71k LPS 3%
SHEEFRGNER .

FEABFFR A, 38 W /N R 3% o 2 66 A8
KELE M AST ALT , AR S A 1k, -5 PR
S 2 I AR B AL, R LPS %3 /)
FI3E AST ALT 7K -5 E = , /) B A 40 i
B RERIEARENE . FRESL. RS AE
B, E/NRIFE S B E 2 B, D R E
FHAT MRS ST LPS 257 At AF A B A 2 i 2
By, MAZABEH B R ED B, Sk
S AL DL B AH S48 BR , Model 4 3T Control 4
MDA /K5 ZF} 5 , SOD. GSH-Px, CAT (& B %
[ ; T BSP il B 3568 B E K MDA & &,
#2755 SOD #1 GSH-Px. CAT i i, #8275 BSP #. 5
B AT LAA R LPS Bt Ari 45 /D R & ik
MK, Western blot 4553 8 7/~ , BSP B TR Al
AW/ LPS 2B/ RBP4 48 & TLR4/MyD88/
NF-kB ffj# 1k, TNF-o IL-6 1 IL-1B B 4 JEHH 26
BEHRAWE T TR, BTl BSP Xf LPS 5& M
SMEFRG/NRE —E MR ER, ZULH e
5448 4k X % TLR4/MyD88/NF-kB 1 2 &
FX, RPFFRGE RN BSP #t—£ I & hi IRt —
JE RSSO BSP fE 2y LPS #5219 45 4
BREELYIRHESH
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(L BB b E A F, Wb & T 43710052, 3 b B30 % Be b &R
NI ERER L ER LR E)

REHH S oNEHEY L FAERERRIEZHE £ (Cur) ZAERF /DR B B-ERHE G (AB)
TR FHE . Fik B W4 2538 % fF % Cur 58 R /D BOAz syt B 7% (DCD) # 3 7 2 % ; Autodock 2k
AT 4 F *t# ; Western blot.q-PCR B A0 X & & X mRNA REKF, GR Cur 5 DCD WHEF B EEZEE
£ T PBK/AKT f B @ % ;0 F 38 8 & Cur 5 AKT1,NF-kB Ft TNF-a 4 4 ; Western blot § 7%, DM /M & p-
PI3K.p-AKT.p-GSK-38 .BACE1 % &1 £ AW ,APP B A kA v, Cur A # T X E AW R ;DM AR
TNF-o. JL6.IL-1B % M E F8y mRNA A P EEHin, Cor LW A L TH AR HE W RS, &% Cor THER
PI3K/AKT/GSK-3@ i Ji # ] 3% 3F &k #58 R D B3 AR B LA,

KB WEHEEBRF;EH ;A8

HE S :RI65.2 SCERARIRAG A
CEYR S 20954646 (2024 )04-0282-005 FRRE(RFRS)#RAE(0SID) :

DOI:10. 16751/j. cnki. 2095-4646. 2024. 04. 0282

Curcumin Improved A Deposition in the Brain of
Diabetic Mice Through PI3K/AKT/GSK-3 Pathway

ZHANG Yu-qing, HE Ang,GUO Xi-ying, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the molecular mechanism by curcumin (Cur) alleviates AP deposition in the brain of
diabetic mice through network pharmacology, molecular docking and experiments. Methods Network pharmacology was used to
screen the common targets of Cur and cognitive dysfunction in diabetic mice (DCD). Autodock was used for molecular docking.
Western blot and qPCR were used to detect the expression levels of related proteins and mRNA. Results The majority of the com-
mon targets between Cur and DCD were found to be enriched in the PI3K/AKT signaling pathway. Molecular docking revealed that
Cur bound to AKT1,NF-kB,and TNF-a. Western blot demonstrated that DM mice had increased expression of APP proteins and
decreased expression of p-PI3K, p-AKT, p-GSK-3B and BACE1 proteins, which could be reversed by the administration of Cur. DM
mice had significantly increased levels of TNF-a,IL-6,and IL-1B inflammatory factors, and the expression of these genes could be
reversed by the administration of Cur. Conclusion Cur may improve the deposition of AR in the brain of diabetic mice through
PI3K/AKT/GSK-38 pathway.

KEY WORDS : Network pharmacology ; Diabetes ; Curcumin ; AR
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5 MBI A (20 ~79 %) 3K 5.36 12, Wit BIREk  SHmEBEHRTHRD,
JLEREEBRE 7.83 12 . BIRBAEEERE B-FEMEETE 1 (AR) BEH B R B /R kg
LR, T AR E R, SEOERBBRK R BU% (alzheimers disease, AD) )45 R BAR &
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B R, RATE BT, 5 AD UM XN, A
RHEIE N AR FERIAF AR BEH AR R, Bl
S B40 B AR AL (4n P B N A B AN D)
RSB AMZITTRET . A, AR DR
R au BABRL, #H— 2N SR mEn,
320 B, FETIFEH AR 59, BAEN PRI
B ERAMMERS, Hik, TR AB 250K
IHEF /IR,

KREIE#EFRH, 2 H# E (curcumin, Cur) BF
R R RS RS T
BT, 3 BRI BRSCER PP BUS T BLIF 3%
o WA BEREH, ZERBENE AD A
BRIARNDTIERER . AN RH,
ZEET LA BE AKT/GSK3p & B, M T 8
b tau 2B A EEBERRILT o ASBRSUR M4 25 8
RS EAEMERENGR, T EERUE
B PR A0 T 68 B 1S ) 3 5 M5 Bl B R A T
BEHTEEAN L GELREIE, REFKITEER
SRR /N R AR UL AR FE L, itk —
IR MRRIA YT R BRSE

1 #REREE

1.1 S8

SPF #iik CS7BL/6 /NRILE 50 H 3k 7 ~8
P KT A0 24 ~30g, 1 A UK F LK)
Fuly, B/NREFE T SPF s, 4R (22 +
1) CIREEFI (50 +10) % Y& B, B R AT L REE
7, EaE S R MIKAKMEY. S¥deRE
FhREH I LRI YR RS HE L, I
PATRBEZ R SHRXME, KB T SCXK ()
2014-0004 FIAIE,
1.2 #HRB5ERHN

%% (C17727, sigma) ; PBK $ifk (60225-1-
Ig, proteintech ) ; p-PI3K 3 44 ( AF3242, Affinity ) ;
AKT $i 4K (60203-1-Ig, proteintech ) ; p-AKT i f&
( AP1266 ), GSK-3B #i /& ( A2081 ). p-GSK-38
(AP0039 ), BACE1 #i 4k ( A5266). APP #i &
(A16265 ) # W B ABclonal /A &]; B-Actin
(GB15003, Servicebio ) ; RNA 2B ( G3013, Ser-
vicebio ) ; Genious 2X SYBR Fast qPCR Mix
(RM21204) . ABScript RT Master Mix for gPCR with
gDNA Remover ( RK20429) #j) § ABclonal /4],

1.3 SR ASA
BirA SPF S5t/ NI AT 1 A Y3E L PR

FrJa BERL A P 4 - 4 32 T AR B IR 3R A/
B 1 4(n =20) , L2 HHERRMRERSE
RIANRAEE2 H(n=30), %62 HEETHEER
{8 R 5 MR (streptozotocin, STZ) , By pH 4. 5 #5748
RREEZ W IBIREL , S0mg/ kg; 25 1 41/ RALTES5HAH
FIR BT Z R, ERSH3 A, RE
—WHE S 72h J5 , = HE = 11. Ommol/L £
B DM /MRIER BT, BE)E, 58 1 AESTER
B PR/N BBEDLZ A Con 4 (n =6) 1 Con +
Cur H(n =6),%5 2 HIFH STZ /MR EEVLS A
DM#A(n=6)F1DM +Cur H(n=6), DM + Cur
200 Con + Cur ZH/NRIEE Cur, i1 1% KB P A
Lo E YL E,200mg/ (kg + d) ;DM 41 Con 4
SRS TREEMNAEBEEKER 1 R/, E8S5
2512 j,
1.4  Western blot 4R i AR B & 69 FIA

BRI 30jug IS, ARG £, MA. 5 £ Load-
ing Buffer 5 , BT 98C f)4 B ¥4E 3 8min, fit &
418 il i) SDS-PAGE Ji¢, 28 H BT B A 3+ kAT
HLIK %% 3] PVDF [ IR . B ERTHA—H
4CHRFARAIR K B IMA S EZREIK 1h,
B5 R ECL B, H Tmage J Z3HT K BEAE
1.5 qPCR A& 5 28 22 89 K e K -F

1 FH RNA $2 B 73 B/ BRI B2 )= 19 5
RNA ,{i# f§ ABScript RT Master Mix for qPCR with
gDNA Remover ( RK20429 ) i 7 & i cDNA, &k
2N 10uL, #EF )5, %A Genious 2X SYBR
Fast qPCR Mix( RM21204 )& , 7%t E & PCR {X
75 (52 H Thermo Scientific ) 4T qPCR &, FFE
Sih EEAETAY TRERARWE, iE5]
YWIFFIRE 1,

&1 3l4F5
A4k A
IL1gF TEGACCTICCAGGATCAGGACA
IL1pR GTTCATCTCGGAGCCTGTAGTS
I6F CTGCAAGAGACTTCCATCCAG
IR AGTGGTATAGACAGGTCTGTIGG
TFe:F CAGGAGGGAGAACAGARACTCCA
TNFo-R CCTGGTIGGCTGCTTGCTT
B-Actn F CCCATCTATGAGGGTTACGC
B-ActnR TITAATGTCACGCACGATTIC

1.6 M HAFHHELST 4
it 43 7 Pubchem 1 genecards %4 &£ H Y
fFR, H&REZJHK SMILES £5H 3K, F A Swiss
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Target Prediction, F HZEL 55 B &, Hi g R HEM
MERPTA I RERERR L F R . B T EAFRFST
PIE IR R, B I8 i 2L R 38 55 A String %032
PE g B H B 8] ) PPL A, cytoscape X
ik, BIg,RHE degree HIER LIS, K5
B SR David B P2, 5 1] KEGG BE 41T,
FIRBAEGER BRE MR AT e e
MEERNREE QT 0T, @S5S 08
WA TR

1.7 %t%F %

SR 4 B3 K FH Graphpad Prism 9. 0 344
BATEHR T, BRI ERE 3 IR ERL (2 25) R
o~ CRABREE T ESIITEHAARAZENZR,
P<0.05 REnEREEZITFEENL,

2 5 R

2.1 £%Ex 0 RAMEL 4 BACEL, APP

AR —HEAERPL AD 5L 5, ZEIG PN 9 57
HRESFEOAN IR ICIZBE SIREK, APP
YER AB MIBTIAZE A , S H7EMIZ U R AR Y , T
BACE1 14 B /KR AN EERS, 76 AR LK
FRAEREMER . G5R KB, 5 Con 41 4%, DM
2/ BACE1 ZE H/KFEREK(P <0.05) ,APP ZEH
KN (P <0.001), 75 DM 4148 H, DM + Cur
24/ BACE1 ZEH/K P (P <0.01) ,APP FEH
IKFREMG(P <0.001) (E 1A.B) . XKW, EHE
A HEET IR 17 APP 1 BACE1 383K, 2% DM /)
R AR MIERR,

A Con Con+Cur DM DM+Cur

e |
o [ ]

Con Con+Cur DM DM-+Cur

e [ ]
e [ ]

£P<0.05,% £P<0.01, 5 & £ P<0.001,n =6,
B1 #¥F&x/NF4 Y BACEL APP By ¥w

2.2 £HEHIDRBARKEGH
M RRE RN T R A B iEZ — , IL-

&y 284 BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ $

1B8.TNF-o IL-6 2 RE R F I R IK, &5 RFE
BB SR, T ZMEMRE . 5 Con A I
#, DM 41/MR IL-6.IL-13  TNF-o ¥ mRNA 7K -3
H(P <0.001.P <0.001.P <0.001) ,ifj5 DM £ 48
H., DM + Cur 2/ IL-6 IL-18 . TNF-o ) mRNA
IKEREE(P <0.01.P <0.05.P <0.05) (& 2A.B.
C) , RUAXRER A/ DFIRALRRIE,

A B C

" et > - — - 15
& Z 10
;E 10 | g L0 — H
i : s
£o0s5 05 3084
S z &

LX T T T T 0/ T T T T

Cn comscur DM DA Con ConCa DM DMIC

£PD05, % +P<O0L, ¢ 4+ +P<O.00L 5,
B2 NEBARREEF IL-1B,IL6, TNF-o # mRNA Fk

.

2.3 EHELHBARMRIAIY RER
g BTG T R b TR

M Pubchem ¥4 FEFK1S £ H K 1 2D 4544
(E3A), B ERHBHERRESSHERRIA
HTIRERERS (DCD) FE R A Venny2. 1 e, 3t
BT ZERSERRIANIIRERER 137 MER
(& 3B), i#id Sing $IEFEIRTS PPL /EFH %L
& (E 3C) ,iz H Cytoscape 3.9. 1 B2 M4 &
HHAT AT, R ZREEN T RANB A, 8
BB E RERECNEREE, 7 10 B0 R
7% TP53.AKT1.TNF,CASP3.IL-6 . EGFR. VEGFA .
CTNNB1.JUN.SRC.IL-1B8, B3 2,

A B

-
Jorarh
T v e

AFERENDEHD 2HR SRRRIA M R RA TR I;C RDRUEERRS,
B3 HAie ST R W2 & PPL W A7
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*2 HaRiRBE

Target Betweenness (losoness  ClusteringCoefficient ~ Degree
T3 0.035211 0.86153 0.46030 Y
AKT! 0.0361 0.82962 0.48850 Y]
TNF 0.02234 0.80000 0.53930 o
CASP3 0.02360 0.79342 0.543% 8
11§ 0.02223 0.7943 0.54363 8
EGIR 0.02166 0.771m1 0.53549 8l
VEGFA 0.01840 0.771m1 0.55462 8l
CINNBL 0.02756 0.77241 0.53607 8
JUN 0.02823 0.77241 0.57643 ]
SRC 0.0179%3 0.75167 0.57859 7
118 0.01418 0.7368 0.59747 7

24 £EHEE5BERBIARARREARE
Yo 55 M B 45T 2t

Xof_b R 0% 5% B B9 3 5 #E AT KEGG B4 HT,
RNRAZER GRERFANEREREEHY
IR R, F R B F 5@ ¥ PIBK/AKT {5
SR, W B SRE R AN G R T 2 E (B
4A) . MBS RE R, EE KBRS AKTL,
NF-kB #1 TNF-o 347 %) 4% (& 4B, 3% 3), PI3K/
AKT 38 B 7E Mk FTE B A 28 BRI & B R 28 fal mT
MY TR EEEER, AURATEES
HUEGIAEE-3 (GSK3B) W i, iR B A& B e HE
HZ Ik (AB) FIARIHN tau B ABERRIL™

A B

,,,,,,,,,,,,,,,,,,,,

A SHRRMRRA A AR R KECC FA KECC A47;B. 4t 4,
B4 ¥R KEGG BT R A T8

3 aTFHEXR
K ki PDBD it HE
1 AKT1 6i3u %46 -5
2 NF-¢B Tlet %4 -5.45
3 TNF-a Toxn B -5.18

2.5 E£#%Ex D AMBAR Y PBK/AKT/
GSK-3p @& %
HETMELHEHmEITH, ZHES PBK/
AKT G ERGFAEFTRR. I THETERFEE
RR, BTN T ZEBRHEREANRE, &7

£H,5 Con 4 %, DM 4 /MR p-PI3K, p-AKT,
p-GSK3B B REE (P <0. 001 T P <0.05),
Tl % /N R Cur &3 5, p-PI3K. p-AKT, p-
GSK3B BEH KL B EW M (P <0. 001 & P <
0.05)(E 5 A\B.C), X, ZEXTREY
PI3K/AKT/GSK-3B {55 E MR IERIFER.

A B C

Con ConiCar DM DMiCur Con ComtCur DM DMHCur Con Con=Cur DM DM+Cur
o [ - o [ oo o[ oo

L EI e
3

|Sr."um[ ——— |M‘, V,,MH‘ Jp————— ‘«uknn

20
15 * -
z Ll g 5
2is
H io
Eo &
g ¢
s 205
0s 2
4
1
ool
;m ComCur DM DMiCur o comcu i

o

$P<0.05, 5 £ P<0.01, 5 & £ £ P<0.001,2=6,
B5 ##HEFMAME R4S PBK/AKT/GSK-3p th %

3 % #

WE PR 2 LA = L8 S R AE )18 R AR I i R
3, B AT BUR AW N, B A SRt S 45
B EIN PR AN D) 8 RS R A PR B
FEEMFRIEZ — , HRFILE 082, B IEkh
B HBE IR IE T HAE RS i Lae Rt
EER, BERAR LR, AR BRiUES BN K
E BTV, SH AN . ZRE
Mg s RATY . AR STZ &/ REIR
SR RS L iR P9 A N T B RS Y RSB R
APP.BACE1 ik 251k, N T HiE DM /MR
BERM AR B, AT E Joi# i Western blot
e, AL T DM /N H BACEL, APP By 3£ K18
. ZRFH,DM /NR BACE1 A K B &
1 APP 25 [ 7K - .35 06, 3 5 95 e sk &1
K—B, 5 DM AML, EFXKXEBHE M
BACEL . F&fik APP B AFE BRI, RPAZEEY
ES SREIOEEIRR /N BB AR K. M&REE
S5 R A REI R, /M R4 i
B T Je o 40 B 1y o BE SRR B, S AR R T
IL-18 . IL-6 . TNF-o BYRERL , 3 — 25 20K i T g
2R, Wang & BFF &, W IL-18.1L-6,
TNF-o f2E A RIBREBERE IR K RN A ) gE R
o ALE qPCR £5R 87~ , DM 4/ TNF-o IL-6,
IL-1B8 £ mRNA /K380, FRATR A M4 25322/
7k, PPI W 48 73 Mt — B E S, TNF-  IL-6 23
T RUGEHE R A DR SR E
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GE ZERWRTHXEREEFRRE, W
ZUMELERRATZAREANSR A, £
HEUEE R A\ AT fEFERS 7] 88 5 PI3K/AKT
FRIERNAR THEBAERIKR, 5 TIEES
RBBR, AKTI 5ZHENESHRET.
GSK3B R—MuZE R/ HEAREHWE, BT
PB3K/AKT @ B T 1, G4 AKT g 5
GSK3B 454 , 5% GSK3B ) 4 i % 1z, BE MR 1k
HON B A Ser9 IE o 7 A, R I K il 21
PI3K/AKT 7K - (B i 6B S8 3 ) GSK-3B, K 21
R R IPLZ IR, (R AR BEH Y7 A JF I 2
tau 33 BERE AR AL, B 0R KR IE % TIRE™" . ABTSE
Western blot 45238, DM /MR p-PI3K p-AKT . p-
GSK3B HEH KR ERIL, ZERRGAFRHIET
XEEHKFBERN, XRAZHENTRS
RESHRE RS —EMRFER,

Lp BRI, B RTER S A R /N R
B AR RYMEAR, HLHI AT BB 5 i & AE F0 PI3K/
AKT/GSK3B H K, BN #H— L5 RIR
R R R PL R AL TR , & 0 B 1AM RN
R TH BB, ZEEN AR YU PBK/AKT/
GSK3p FyEAA/EFILE , BT MR BBFSY
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L AR E S8R KYSE-150 /Y #) & 4E A

B OB REE
(LR s e B 3 2 2 e, Wb BT 43710052, B30 S e B 2 30 Bk 2 2 e )

. B0 FF R M 3Rk v x4 859% KYSE-150 48 o oy M5 R R tE A HLEl, Hik #x MIT i r g
1% 52 B3F  KYSE-150 4 gt 38 7 & 7 , ) JF RUJE A Transwell N E B WA W T BB R 8, R,
T B T 5 3R FAR T R A SAR W T K 1k R B 4% 5 -5 KYSE-150 40 o8 1=, 38 F) | Western blot 52 %35 i
TH % % & BAX.Bel-2. P53 thk A AR, SR M3 vk w8 4 AR B0 1 B % A% KYSE-150 29 f oy 3%
F A THABEEE S, YO-PRO1/PLXERMEREZW, MEA S 4 F S MM T, B4 Bel2 B &
%3k T, T BAX.P53 B &%k b, & MEA G2 48% KYSE-150 w35 5 % A B & W4
R, BB TG AT X E AW EER X,

KR T RAN TG T H AT
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Inhibitory Effect of Albendazole on Human Esophageal

Squamous Cell Carcinoma Cells KYSE-150

CAI Jing,JAI Ai-ting, NING Zhi-feng, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the inhibitory effect and mechanism of albendazole on esophageal squamous cell carci-
noma KYSE-150 cells. Methods The proliferation ability of KYSE-150 cells was evaluated by MTT assay and colony formation as-
say. The migration and invasion ability of KYSE-150 cells were demonstrated by wound healing assay and Transwell chamber as-
say. Meanwhile, the apoptosis and necrosis detection kit was used to detect whether albendazole could induce apoptosis of KYSE-
150 cells,and the expression levels of apoptosis-related proteins BAX, Bcl-2 and P53 were investigated by Western blot. Results
Albendazole inhibited the viability, proliferation, migration and invasion of KYSE-150 cells in a dose-dependent manner. The results
of YO-PRO-1/PI double staining showed that the administration could induce cell apoptosis,and at the same time, it caused the
down-regulation of the expression of Bcl-2 protein, while the up-regulation of the expression of BAX and P53 protein. Conclusion
Albendazole has a
cells,and the mechanism may be related to the regulation of apoptosis-related proteins.

KEY WORDS ; Albendazole ( ABZ) ;Esophageal cancer ; Migration ; Apoptosis

significant inhibitory effect on the proliferation and migration of esophageal squamous carcinoma KYSE-150
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B HAE DL o
1 #HRERE

1.1 ARk

BIZEk me g 3K B B IR A YRR R A
F). RPMI-1640 355 EFG 4 ML ¥E ¥ H Gibeo
AT, NEE SHE 40 KYSE-150 L3 = H TR
o YO-PRO-I/PLET-HRMANEWH B S X,
GAPDH 3 1Ay H Beyotime 4= ¥/ &), 1] Bax,
P53 .Bcl-2 Hifkltg § ABclonal AH],
1.2 z#&.
1.2.1 #paisse

W40 B A YRR P B L 7E 37 COK TR R
B, HBET 37C.5% CO, 5T . ek
FEEH 1640 EEFE N (FER . HE
R)UEBEMERESW. FHBRKEE , #17%
RAEFHERIE . 15 S5 PBS YRR 41N 2 WK, SR R
HEATIHAL 1min , FR4EME RS , DA 4 BEE SR HE 4
IEEA IR A YA B OB A 800rpm /Y334 BE
B0 Smin; FpE EIE W, IIA ImL B FRRBRR K
1T, B HRBRBE R SR 4mL 40 M3 572 1 40 L
B3R, BT 37°C.5% CO, fRANE B 40 B3R
. —HAKRRSRL, BT /e 8, 58
BEE 3 K.
1.2.2 MTT E58ie

HREBHE KYSE-150 40 fusd T X 84 K1
i, TR T 2P0 ) PBS SRR PIIR, SR
A 1mL EEHEL Imin, FRAMIESER)E, MA
TmL 40 35 SR IR TH AL, 3% 40 B B R I 2
BOE B Smin, B]5 EEWR, FEAMRKE
Z 4570 12 000 20,96 FLAR RSN —BTFLA A
100pL PBS, HAREANFL A A 100w L 41 H BB
FEJS R 96 FTLARBXA 4SR5 %8 B 24h, 1740
FRUMGBE f= BE 4 3 A [R] W BE (0.1.2.4.8 ., 16pumol/ L)
RIS e B SRR 100wl AL, BAHB 6 NE
flo SREEHUEFEFAIE SR 240 B, #OE T B4
LA 10pL MTT, @B FREEEFETIHE
4h B, BAFLINA 150 L DMSO BHGHITE
B 10min, /5 H AR 490nm FEKAAN
WOLEE.

AR 3R = (AL EE/ X IRA Ok
BEfH) x100% .
1.2.3 FHREERERER

B AKX HOH 9 KYSE-150 48 Bl #4776 AL Fn

&y 288 BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ 1 ¢

B TR, e 40 L 28 3 2 45 7L, 5000 A4t
BILMA 2mL 582355, AT/
24h, MARMUNGEEFS , EBR ISR, F PBS B WL
%1~2 K, LT 3ml A RIWEE (0.0. 25,
0.5.1.2 . 4pmol/L) {5 By 58 3K M 3% SRR , T SE AL
7d, RRATRBERE, ZRSHAYERE,
FH PBS 1H¥t 3 Ko I 4° W B[ € 4 Hfd 30min , 45
mn AR VRSB T , BRI IR
1.2.4  #ERIR LR

SbT A KT O Y KYSE-150 46 il i 8 %5 B
2L 30 FA, R 6 LR, 4K
WEHATRIR S, Ak R i RIJR, 68 PBS ¥
Ve EBRRIRAL 40 ML, BESS A S B A RITR B (0,
1.2.4.8.16 wmol/L) [y 2 1k s 3% 55 L 3% 5 24h,
FESCH A 0.24h B HEATHAIR
1.2.5 Transwell ITFL5

o4 TR BE A B 1 x 10°/mL, 55 B 2 ik ik
IR BERRBER B N 0.2.4.8pmol/L fE LR 4,
TS I 3% 3% 2 39 % R4, % 500l &4
20% M1 1E K G SR E AT Z (F & 0.2.4,
8 wmol/L FIZRAMEIE R ) , 76 L ZE A 200pL /)
ML, A SR PSR 24h, 252 REU B
%, PBS WE¥E 2 K, W B W B E 20 ~
30min, 2 J5 FE 4 [ 2 W, FH PBS $E s —IK, 2
0.1% %5 F R4 6 20min, BB T 5 #EATH IR
HE
1.2.6 Transwell {78556

VAR YR BE S 1 % 10%/mL, S0 25 R
M 4CURFEH AR , 32 LU B o AN E TR,
ARG SRR P 30min, HiTBEKR—H, TEH
BIA 500l & 20% FBS fy3EswEE, 2599 B 73 3l
7 0.2.4 8umol/L, R 5 T4 Transwell /NE
MET 24 RN (ER: TEEFRBA/NEZE
ARIASW) , FEE BB B J5 A 200l 40 &
BRI SESRA . 24h JFEUHY, FH PBS YERPIIK,
FBE A [ %E 20 ~ 30min, FE4E B 2, FH 0. 1% 45
AR R 20min, RS AE R E TR E I
TE 4 LB AT AT
1.2.7 YO-PRO-1/PI 4hagefa

7 24 FLAR H A KYSE-150 4000, BFL& 10
TIAHBE, I &7 T 351 (0,2 .4, 8 pumol/ L)
9 1640 $EFREEIESE 24h,, AR VLR $5 1 LU B BEAT
Pt B T 37 8L & 4 T E 30min, HE
FOLRME T MEFHT A HBER A, 46
FOEAK PL Y6 FHM 40 M, S A5 ERK YO-
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PRO-1 6 [HM4RH
1.2.8 ZFEHKM

TEA [FIVR BERBE (0.2 .48 pumol /L) AT A e
B4 24h J5, 1 FH PBS 15 UE L BRI 400, 3R
FRUBHRIR T /K4y, MAIER R RIPA ZYUFR3YH A
Jfl 20min , 57 F 40 1) 70 4% 40 BRURE Y8 R T FF e B
1.5mL B89, 78 4°C T PL 15 000rpm By 38 B
4> 15min, W8 HIER, BIH BEEEYAWR., FERIRIR
Western blot SEB PRI TR, IEE A LAE
WK EH PR R A, 5 E 1h, fifE#
f18%, M Image J BA4BEAT 5347, 35 Bax,
Bcl-2.PS3 (/K BEfH S GAPDH K BEfEZ M, LA
EHAMRER
1.3 %itr%Fk

BAE ¥ An 22 ¥ F GraphPad Prism 9. 0
P47 o R One-Way ANOVA #4743 4
587, 5 P <0.05 RAZRAEFSEIHER L,

2 5 R

2.1 P ikeddpH A4S 8% KYSE-150
48 e 0 36 7h

T MTT 52 56 6 W2 8 9 i 40 B A5 0 1%
MR ME 1, RS T WMEA [F) ¥k BE # ]
ZIRMAE F T4 M5 , KYSE-150 40 s T Bl &8
T, 5= EAXTRAMH A BEER(P<0.05),
R B2 IR R AT DA S A il KYSE-150 48 ffd fry 3
8, HZ il £ P B 5 25 vk BE 2 B — s AR
HE

0 u mol/L 1 w mol/L. 2 p mol/LL

Cell viability (100%)

o 1 2 4 8 186

Albendazole (umol/L)

A AR AT KISEA50 9506 2 3006 B 4 8 (5 R 200pm) B. Wtk ot KYSE-150
B YD EREAEN (SR ARBARE, «P<0.05, ¢ ¢ P<O.0L, + # P<0.001,0=3),

B 1 P33k e 3t KYSE-150 %0 3 75 o & nfy

2.2 Wik ips AL S %% KYSE-150
o0 e 56 T AR,

FETAR T R SE IR R W ER B, B ) 2 Tk e 4
ZHURBE A3, 40 MR VR B E BT D (P <
0.05) , L 2, XK, FIARRMEST KYSE-150 4
MU SRR T AR BENMEIER, FEE
2R BE F 3G N T 358 (P <0.05) .

-]
H
2
E
3
€
>
g
o
-]
3 0f

“ HHHIﬁ

002505 1 2 4
Albendazole /(umol/L)

A FRLE H P&kt ot KYSE-150 0 R R MR ;B R A EW Kkt KYSELS0 4
KA EREHE( SR ARBALE, 3 P<0.05, 5 8 P<0.01,n=3),
B2 W%kt KYSE-150 4 2 B TR0 B

2.3 Xk E AL S 8% KYSE-150
Rk 6 £ B

RIS R R, St AR v BE 1 Py 28 38
W AhTH fS , 40 BRLTE 24h PSR IERSBE T B BAR X
WA HERAHNEKEME, LE 3, SXRE4A
AH G, SEIR A YRR ST BE A 25 4 vk B B 3
By R, HEBAMARTIRRTRBEEST
ERBRHABRHZER(P <0.05),

i

T

AT B K3k vh A KYSE-150 itk 264 8 (A K :500pm) ;B. 19 2k okt kYSE-150
WA EA L C MR KYSE150 ARESTHE B SAELLY, «P<0.05,
£ £P<0.01,n=3),

B3 T3k st KYSE-150 48 4% i 8 i & vl
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2.4 FRZ eI H AR T & KYSE-150
mie & T4

5= AN RAMN L, FEE FIARIA 45 25 W B
ARSI , 40 B A RS R B W (P <0.05) 35X
RPN T KYSE-150 4B i,
I BRI BOR 23 H BRI . T 4,

A

0 g mol/L

4 pwmol/L. 8 wmol/L

Cell migration

Albendazole /(pmol/L)
AFRRERFER o KISE150 A0 9 w2 4 6 0 (5 2. 200pm); B. J bt
KYSE-150 464 ot 4 At B ( 55 B ALK, #P<0.05,+ # P<0.01,2=3),
B4 3%k o KYSE-150 48 90 1 3 % b9 W

2.5 WXk IpE AR S 8% KYSE-150
o0 FELAR @43 2

AN RAA W, FEE AR A 45 25 1R BE
3N, 4 M 1R 2R R i E PR (P <0.05) , 3R H
R Ii s G A4 KYSE-150 40 M= 2268 77, 3F

H A AR 2 3 B B AR BE AR . LI
5o

Cell \m'as-ar

qum

le / (pmoliL)

MW&MMM% KYSE-150ﬁﬂm&mﬁ%ﬁ%(ﬂﬂwm);ﬂ CES LY
KYSE-50 MR 24 B( 52 A BARE, «P<0.05,% & P<0.01p=3),

B 5 P33k st KYSE-150 28 42 & W &

2.6 TF¥ikwkiF S KYSE-150 29568 T

133 4 ] YO-PRO-1/PI B Ak 4 26 5 4
MBI R A, ZEMRIRLEE T, PLARIC LD
BHEH YO-PRO-1 ARICHI SR B FOLAY 41 ML &
BHETIEIN 5% R AR LU, BEE A 25 0k e o BE Y
S, BRI TR it i B A 90 R A0 M A T K P |
T, G 6 Fim o

fﬂ il

Albendazole /1 umoliL )

A YO-PRO-V/PL Yt & A A B (5K :S0um) ;B. JA3A T 4ok R (5 2 At BALK,
£ £P<0.01,n=3),

B 6 73 3km 2t KYSE-150 41 8 Tt & nfy

2.7 Western blot 5= X4 ) i 7 49 i@, Bax .
Bcl-2 P53 & & & ik

AN [R] Wk BE B BT 258 3k s b 38 KYSE-150 46 il
24h J5 ,Western blot #4558 7~ Bel-2 BIFREF
¥4, T Bax #1 PS3 HRA LA, ZRBFRITFEE

Galls of apoy

X (P<0.05), WA 7,
p mol/L Q0 2 1 8
A RAX — — — —
Bel-2 — :
P53 — | —
GAPDFE - p=y—g

Relati e of
BaxiGASDM
I
Relative expression of
Bel-2/GAPDH
g g ¢ ¢
ug ;
Rolative axprossion of
P53,GAFDH
I

SRANBAELE, «P<0.05, % «P<0.01,n=3,
7 F%ke st KYSEISO 4 Bax, Bel-2 P53 & f1 % th 1 %o
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3 7 #

FRIE 2020 FEZBIEF LM RIHTHEIE B R,
BESENORENR T RESESELED,
W ARFERIE 2 B AR B R, 47 T 30
2R BB FIRTRORAME, BEERY
BB RER, MEIAERENTBR
Bk, BEl, PEBITTHENEETXRETR
PIBk o 3, 88 DABOT Ay T, B R BI8OR 3F A 3
BPY, BIRER, FESEUERER S E4F
FH20% D, B, RHIF R R AMER. BIEH/N
MY TR REREREURSAFRES
BIHNEE,

Bk AR Vs, R — R A
Y, BAERK LR T YK MR, ZEEY
REAB BRI T A, e — T 1% A 2R 3 DRk i
FH REERIX A0, B R, IR 2 A
FAKMZY S . FRAMEDS B-HEEH
SEIEMIETE W RE , AT I & A 40 I
WrE, B, BREIET T4 R WS MEEE,
AR, B 2R A e i 4 TR AE 9T . BT ik
Xof B BRI B0, A I ) A A I
S5 S 5 4 M PR 0 A0 4R R 40 B R 1%, Kim
20V BT R, TR RFEIE T B H Bl Fist 7
HF 4 1 mRNA 235, 3R T Wnt/B-catenin {5
SIE B F oA R Y Twist K% BHLH ¥ FH F 1
A1 Bel-2 4580 5, PT2R SRMBAE 5% B AR A B S
1 Wnt/ B-catenin {5 5B AR IXMWERBEA RS
ROS f7=H4: 5 %, Petersen &' BFoY & I, 2
TR 5 T 1 i 40 PR AR 0 PR B i B0E caspase-3,
BEIEBE 2 B MR R R . DNA B Brib ik i
FHHEA ROS 7= A 4542, 18 5 40 i B B 45 Wi A
G/M B, B EBEARE,

ABFRIEE B, 7E 24h Py DA BE VR BE 45 T
FIRMEVE AT KYSE-150 4 i fe , Sxt R4 A 1,
MWOATEYR BE AT 8umol/L B, 7E RS F B 41l
PRARGE /N AR [ 5 T M 45 20U BEHE 2 16 umol/ L [
DL B, 1 4H B B0R 7 W8 2 , 3R B ) R e
KYSE-150 413 58 i 9 ) BB YR BEAK . 76
A TR & g E 1Y 24h ¥, YO-PRO-1 FRi
HEETERTET- 40, W PLARIC 540 i) 8
Lot BEE SRR, FT IR sE 4
FiL BB 2 M 1 2, 33 3% B BT 3k i 15 ¢ KY SE-
150 M E T-HBR S HYIREMR, &5 EFr
B BTSSR R B B 2R R e AR B il KYSE-150

YR I FEANIERS IR R AR T,

A TR — R LR F g s T
KRN ERFASRSTRETERR. R,
—BAFSEBE AT, TR 2B RA TR,
TR R B R A IR T W) DA E S P R
FAMNEERR , AR RR RS ST R,
EREMERES ,P53.Bcl-2 #1 Bax FHH 25 &
RHEARI A, P53 5 Bel2 REFBEHM
HER, S 5RENBEERAT ®%Z. B2 RIKE
F7EAM A T R i s M, 2, Bel2
R—RHET-E A, T Bax MR RETEA,/EN
P53 [ F (RS, AT 9k P53 BRI Bel-2 (3%
P, N5 R4 AISET, PS3 7E AT 40EH T,
S H PR BR LA 3522 . DNA B2 DL R e et
FEEREE FERIEER, 24X 2 /R E
H R B BB R

SZEPTR, SN R R, R R IA M BE R
A & KYSE-150 fy 3 FH f %%, 3@ 3 B iR
Bax.P53 DL J¢ T Bel-2 & H 3R 3k 3k 12 35 9 40
FIPRTS . SRT , A BTN 58 A T XAk S0 32 36 4 41
B, G ST RIBAT S Y L5, DL 3G UE B 58 1k e
YRR RST BEERBER, TN I IRE
T REESERETFE ATV FE.
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X NS Wk EY A i e s A0SR B S I & K
RIEETUEEENT R

EEE.E OB W, & &, fATF,ENR
(BB EFEREFBEFR, B &R T 437100)

R EHY 7 7505 B ok e 58 4 B & 47 (Mor,-Py-Zn fut Mor,-Py-Cu) By & 3%, W KA1 g & o 77
& DHNE R R B W TR AMD3100 4 % % ft& 4, it & B Mor,-Py-Zn fu Mor,-Py-Cu, 3 UL ¥ 4 % JT ##
EXRCNHEATRAE, A X S8 EETHENERHAREN, BT NRR A E LT A5 A+ ¥ B DNA
(CT-DNA) ey M A, AR A B AF8 MIT SRR R W AW R T AR F &, 4R Mor,-Py-Zn By 5
HREN B TIEX % & ,Pboa % FI B, o NNE AL W N REARBRRN O RF 5 Zn* B8 7 N302 AR ALH
ZH X4EHA, Mor,-Py-Zn F Mor,-Py-Cu 3§ 5 CT-DNA £ B WP H— Z WM E1EH . Mor,-Py-Zn F Mor,-Py-
Cu 7 US7 ey ¥Rl FE MRS, W xt T U251 U dk B#F Rl 78, MTT 525 % W, Mor,-Py-Zn Fit Mor,-Py-Cu
T U251 284 89 IC50 & %] % 18. 11 pmol/L Ft 14. 66 umol/L, £5if Mor,-Py-Zn 7 Mor,-Py-Cu 3 3% 31 i %t U251
R S8 s B S B TR M, B R R NBE R OB L WA
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Preliminary Studies of Synthesis, Characterization and
Anticancer Activity of Zinc and Copper Complexes Based on

Bis-Morpholine Substituted Pyridine
WANG Qing-qing,PAN Yao, WANG Xiao-bo, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To research the synthesis and anticancer activities of zinc and copper complexes based on bis-mor-
pholine substituted pyridine (Mor,-Py-Zn and Mor,-Py-Cu) . Methods Taking the antagonist AMD3100, which entered the clinical
trial ,as the lead compound, Mor,-Py-Zn and Mor,-Py-Cu were designed and synthesized, and characterized by high resolution mass
spectrometry. The crystal structure was determined by X-ray single crystal diffraction. The interaction between complexes and calf
thymus DNA (CT-DNA) was studied by UV-Vis absorption spectroscopy, and the cytotoxicity against glioblastoma cells was further
studied by morphological analysis and MTT assays. Results Mor,-Py-Zn belongs to the orthorhombic system, pbea space group, pyr-
idine N, two morpholine N and two nitrate O atoms form a triangular bipyramidal configuration of N302 pentagram with Zn** . Both
Mor,-Py-Zn and Mor,-Py-Cu interacted with CT-DNA in solution to some extent. The two complexes showed weak inhibitory activi-
ty against U87, but obviously inhibited the proliferation of U251. Further, MTT assay showed that the IC,, of Mor,-Py-Zn and Mor, -
Py-Cu for U251 cells were 18. 11pmol/L and 14. 66 pmol/L, respectively. Conclusion Both Mor, -Py-Zn and Mor,-Py-Cu are val-
uable for further study of their anticancer mechanism, especially for U251 cells.

KEY WORDS : Zinc complex ; Copper complex ; Anticancer ; Glioma cells ;Interaction with DNA ; Crystal structure
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HIWsh g & EA L7 LTS Lk, &
RECEWEN—RXFTRERE N T4
BB BMEZMAYE R KT, RESM
ASHRZS Y AN EH . K S0 R U SH S FE DL T
WEUR T B B2 BV T 25t S Rl —

BEARNHAEE AR . BTk
EREER B BE R QR AT RIEILER
HE B4 R 28 R B AR YR, 00 Ak DO B A S
M, SRR M E TR @F HEEE /D,
EAEMERRPT ZHAAENEBE T Zn, Cu SFHL
R P, FRHEE RITFPUETE HE S 8I/ERHE /D
MRS BEAY, e FESY ., T,
AT T KBS E. BB FNS R
&Y ,484% Pt.Ru,0s.Cu.Zn BL&WEDY

IR E R EE N.O MASTTRAMEEY , 2
—F BB EYEES FIRESEH, 81 LB 5t
# VAL HEAFUES, FR,N.0 BT
BEPHET, 555488 TE R E WAL
M, I, B SEWAEPLERS Zn’t  Cu®t 45
BT REA Y HFRFR TN MPIRE o, R
R—AMERBERNT T, A REUTEM IE
2,6 RIS FRIEHIE | ABING IR, 35 Zn®* | Cu”
TERECE Y (B 1) , B 5% 1 e J5 V88 40 B A L
W,

P

A~ . v A
ﬂ ,J\ HBr | J‘/ ;L HN‘«Q/O J: j\ _M(NO3l2 l
(N Thso, [N koo, T [N o K\N
OH Br Br N N

OH LN M2 N

LRSS L
N o7 o = o
M

or;-Py Mor,-Py-M(ll)

M1 M = Zn
MATPI2: M = Cu

1 ¥ 44 Mor,-Py-Zn 5 Mor,-Py-Cu #94 & % &

1 #REREE

1.1 ME L5

FH-TT W 23 360t BE 3 (Z AR Cary 60),
DRX-400 #:3t#R X (78 E Bruker) ,LCQ H B
BB ( ThermoFisher) , 35 .4 88 ( RAREHT) ,
E§4R4Y ( Gene Company Limited ) , 4l 3% 3548 ( b
B EREEE RAH) %,

2,6-mbnE — R (HAEALFEEAFRA
"), SRR(EAEALFZARFRLHE) WK
R (DU ZE AN ) , Z HI LA ( Adamas ) , 15 Mk
(Adamas), Cu (NO, ), - 6H,0 ( Adamas ), Zn
(NO,), - 6H,0( Adamas) , /M4 iy i DNA ( Beyo-
time) , PU B ZL B & M3k ( Beyotime ) 25,

1.2 z#&.
1.2.1 Mor,-Py &%,

2,6- R EMIEA A RS IR %
0.9g 12 ,6-—JR F1 ZEnt e (3. 4mmolL.) # T 20mL
CH,CN,flA K,CO, # 1.4g, 7E 85C T HiHE AL
FHZEH A S Gk 0. 6g (6. 8mmoL.) A 30mL
CH,CN YW, W52 /5, kB NL 14h, Y HIRE
&, 8RR 25 K,CO, , WUEIE T, 15 38 6 i AR K 1
WAk Lh 100mL G b 8 A S i A B Bk
R, THRIE, Wik, &, SREAEK
0.8g,7°% 85% , ;2 'H NMR.,"”C NMR #I ESI-
MS Xt & A #HEAT$5E
1.2.2 Mor,-Py-Zn 1 Mor,-Py-Cu FJ-& %,

FREL 175. 9mg Mor,-Py (0. 63mmoL) ¥ F
25mL K W B 5, 0 A Zn (NO,), - 6H,0
(206. 5mg,0. 69mmoL ) , F 50°C T i #: X hi 6h
5, BUERZE R T, B E 6 Mor,-Py-Zn & &4
Ao Mor,-Py-Cu i #[F] Mor,-Py-Zn K4, R 2
% Zn(NO,), - 6H,0 Bl Cu(NO,), - 6H,0, &
it HRMS X§ 708 B 73 B T % 0E o
1.2.3 Mor,-Py-Zn {5 RS HTIE

¥ Mor,-Py-Zn #; 7K LA 3E B JC K W BE A4 35
L BEERSR. A—RE, friiiREAIURE
o X Mor,-Py-Cu, AT B 2 2L M i 5
FE&M, HERRINHAR, MESHEIEER
FEAL R RS B . BER A Cu Ka
SR (A =0. 154178nm) R ASHLIR, L -0 F53
7 NEM T R . LA SMART #1 SAINT 2%
X ECE FEATIE R AR B S 50& IE, Pl SHELXTL-
2014 FES I E AT R B IE, S5 A B %R
. EEERTFHHEEMB/N_REX F
SHRMEEE, RRFHMET X HEsmE.
Fi& %) Mor,-Py-Zn 1/ CCDC 534 2321997, 1 E
RN HEABBIRE A Mor,-Py-Zn {5 BAKEYUE
TR,

%1 Mor,-Py-Zn ) 5 R K E B AREG S A

BEESH 301 BERR 301
4% Wor, Py-Zn #(%) 90
s Cy5H2N20 20 y() 90
LR 4%.75 E#% M m® 3988.80(9)
RE/K M b -B<h<i8
[ 31 % k -18<ks18
it Phea ! -19<l<19
o/m 15.9835(2 &M%mw( ) A8~66.59
b/ 15.811(2 R(int) 0.1316
/m 16.231 (2) w/)mm/ﬁ KAL)
I 8 @W ;% 1.163
/(%) 90 Ry Ry %! 0.0%4.0.27%

1.2.4 Mor,-Py-Cu J Mor,-Py-Zn 5 DNA K&
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L&A 40pmol/L BL-& Yy I ZE s R+
BREEMIA CT-DNA FJ5 35 , R Fl 22563 3 Xt L
#FFE T Mor,-Py-Zn # Mor,-Py-Cu 5 CT-DNA FJ#f
HAEM,

1.2.5 Mor,-Py-Cu }2 Mor,-Py-Zn X} U87 Jz U251
20 B A SRR

TRE US7 1 U251 3k P A B T JB¢ i £ 4
FESTE8 200 M PN o 425 J52 o 440 L9940 A Ay SR B X
2, A Opmol/L ¥ Mor,-Py-Zn #1 Mor,-Py-Cu A
St H&4H, H A 50pmol/L ( PBS buffer, 0. 03% DM-
SO) HJ Mor,-Py-Zn #I Mor,-Py-Cu 35| %} _E A 40
BT T 48h I E AR5 E ST BABTE x4, x 10
N x20 PRBH T MEHARESHEL, B
0.2.5.5,10.20.,40.50umol/L FJ¥& EEA$ B,
MTT 3£ 5 38 43 PEf& Mor,-Py-Zn #11 Mor,-Py-Cu %}
U7 #1 U251 WA YA S 4T, 47
ERITEAX VA EFER% = (254148 0D/
Xt HE 405 OD) x 100,

2 & B
2.1 Mor,-Py Mor,-Py-Zn #= Mor,-Py-Cu #3
Eo

Mor,Py & B % £ 4 £ F: 'H NMR
(400MHz,CDCl,) :57.63(t,] =7. 6Hz,1H) ,7. 32
(s,1H),7.31(s,1H) ,3.73(1,8H) ,3.67(s,4H),
2.52(1,8H) , W& 2, “C NMR(100MHz, CDClL,)
$157.7,136.8,121.5,77.3,76.7,67. 0,64. 8,
53.8, W, & 3, ESI-MS: C, H,, N,O,, # & &
277.36,SZMME[M + H] * :278. 1854, L& 4,

i, - |

B2 Mor,-Py t5'H NMR /& (400MHz, CDCL, )

‘ I ‘ | 1

155 us 13 125 13 105 95 % 8 0 75 70 6 60 55 50 45 500
# (opm)

B3 Mor,-Py #"C NMR & (100MHz,CDCL,)

FL

snqg

42 1t st g [0t
o | ) Lo T 2ok L] WO BRI RIS AR WS RIS 60 GG W28 TINT)

® '} " m = L ) “ - - = L =" ™ L]

B4 Mor,-Py 8y ¥R

Mor,-Py-Zn & %6 E &R W E 5 HRMS:
[ Mor,-Py-Zn + NO,- + H,0] *, Fif {8 422. 1093,
SE{E 422. 1190,

100 403.0934

4050901
50 390.3560 396.0882 407.0889 440480 417.950
39925712 40,0940

388.3924 | 3920925 394.0894 | | \ | 14050921 412.0812 416.0457
......... 1 T T :

T | ALY AL VAL UL | T T T T T T T ]
388 380 392 394 396 398 400 402 404 406 408 410 412 414 416 418
miz

B'5 Mor,-Py-Zn th & 43 i & B

Mor,-Py-Cu FJ#il % [7] Mor,-Py-Zn 2518), H 2
¥ Zn ( NO;); - 6H,0 BA Cu( NO;); - 6H,0,
Mor,-Py-Cu & B2 E 45 R AN E 6, HRMS: [ Mor,-
Py-Cu +NO,” +1.5H,0] * , 3 {H 429. 1118 , 521
{H 429.2404 ,

P
S
o mam cxen s .
[ e fo b | oo amom mom oo wmaun e uoen oum o e eree o

B 6 Mor,-Py-Cu i it

2.2 Mor,-Py-Zn & 4k 44

ARG IR (B 7) ZEAR R AL VY B B L A
SHY EHER . ERNEKMEASEIE2,
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0000

B’ 7 Mor,-Py-Zn ¥ J k&

%2 Mor,-PyZn B WEEZRKERA

#4 #%/m #4 #Ar #4 #Ar
N 0.25%(6) || NZN  7h6(2) || M3 13L4()

)
AN 020105) || NZM 15.102) || M08 14LS(Q2)
WM 0BU() || N0 %.8(2) || M0 102.00)
W3 0.20(5) || NZal08  %.5(2) || M08 9.62)
WS 0.2%(5) || NI 7)) || 808 86.9(2)

2.3 Mor,-Py-Cu & Mor,-Py-Zn 5 DNA 45
AEAEA

Mor,-Py-Zn #1 Mor,-Py-Cu 5 CT-DNA K&
YEMISER , A 8 Bz , P& 40 AR ARRAIE I s e
¥J7E 263nm Wi, BEE CT-DNA HIBIA , i fir
BILPFRR AR EIERS , T4 A58 BE R ET 3,
BN EA T ¥ @3, 2B Mor,-Py-Zn 1 Mor,-Py-
Cu3y5 CT-DNA 24T —EBRERMEIEN, H
PEMEARNIEEEE, HEAERMERNTARE
GG ARS SR RBRESS  URE A6
77 BIVEAL A B , 38 78 i — 2D 8 B Sk ae An
FOLTHEFERMAE

Wavelengly (nm)

B8 %A BOROK i A

Wavelength (nm)

2.4  Mor,-Py-Cu & Mor,-Py-Zn % U87 #=
U251 2 6 8 3% 78,47 )
U87 4HMAr FITE x 4, x 10 F1 x 20 FLAAEH

TR, FEREMESH RN B RE, RH
Mor,-Py-Zn #I Mor,-Py-Cu( & 9) Xt U87 4 g i)
HIEHEAET . X T U251 48, - FI7E x4, x
10 01 %20 BORAEECT WS, 40 M 25 B R W s/, 48
TS St B 5 PR, LB Mor,-Py-Zn F1 Mor,-Py-Cu
(B 10) 73-50%t U251 BABIF BB s iIiE .

x4 x10 x20

Control I l

Mor,-Py-Zn

Mor,-Py-Cu I: l

Control 4 % Opnol/L Mor,-Py-Zn ¢ Mor-Py-Cu; Mor,-Py-Zn 41 Mor, -Py-Cu £ S0umol/L,
9 2 A4t UST &ty 4| iR

x10 %20

x4
Control I l
Mor,-Py-Zn I l
Mor,-Py-Cu 1 " Zoh R
4 SERE |

Control £ % Oumol/L, Mor,-Py-Zn 7t Mor,-Py-Cu; Mor,-Py-Zn 44t Mor,-Py-Cu 44 S0pmol/L,
E10 2 ANEA 4t U251 20 j W 30 41 1

2.5 Mor,-Py-Zn & Mor,-Py-Cu % U87 #»
U251 o L&Y 2 2 A Bk Ao o LB

48h [ MTT Z5R 87~ , 7E 0 ~ 50 wmol/L ¥
EEJE B AN, Mor,-Py-Zn & Mor,-Py-Cu Xf U87 41 g
3] ICsoﬁjj(:F IOOleOVL,%Eﬁ 2 NMEE YR U7
AMEAIBTRETE R 2 (B 11A) . MXF U251
ML, MR I BEE 2 RS TR BE B3 35 B
ZFME (E 11B), IC, 4 5K 18. 11pmol/L #1
14. 66 umol/L, H R A %) 8% ~ 15% W4 715,
R 2 MECE Y X U251 40 M HA B ML iE
s

% af cell viability

AR 3k R 8y Mor, Py-Z it Mor,-Py-Cu 489 UST 48J6;B. R RIS M
Py-Cu 4% U1 (5 Opmol/ L A B 4135, # P<0.05,025),
B 11 US7 #u U251 4 Mo ¥ 4 V&

n / pM

or,-Py-Zn 2 Mar,-
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A3 FE G R e 2R B SR BC B Y
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Preparation and Pseudo Ternary Phase Diagram Plotting Method of

Nanoemulsion Containing Artemisia Argyi Essential Oil
LU Bo-cheng, CHENG Li-yuan, DING Jie-qiong,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To prepare the nanoemulsion of A. argyi essential oil,improve the stability of A. argyi essential oil,
and solve the problem of volatile deterioration and difficulty to long term storage of A. argyi essential oil. Methods The mechanical
method was used to prepare the nanoemulsion of essential oil of A. argyi leaves, and the emulsifiers Poloxamer188, Tween 20,
Tween 80, the co-emulsifier anhydrous ethanol, glycerol , n-butanol and the proportion of oil-water phase were screened by centrifu-
gation. The prepared emulsion was characterized by a particle size analyzer and optical microscope for particle size,PDI, { potential
and morphology. The water content conductivity method was used to draw the pseudo-ternary phase diagram of A. argyi essential oil
nanoemulsion to determine the optimal process. Results The optimal process for the preparation of A. argyi essential oil nanoemul-
sion were as follows : emulsifier Polysorbate 188, co-emulsifier anhydrous ethanol, oil phase soybean oil, aqueous phase deionized
water, with a particle size of 91. 1 nm,{ potential of-6.63 mV,PDI of 0.225 and Km value of 0. 375. After high-speed centrifuga-
tion, no-precipitation or phase separation was observed. Conclusion The nanoemulsion of A. argyi essential oil prepared in this ex-
periment was easily available and stable,and laid a foundation for the further promotion of A. argyi essential oil.

KEY WORDS : Drug-loading system ; Nanoemulsion ; Pseudo-ternary phase diagram;Electrical conductivity ;¢ potential ; PDI
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—HIRACAK IR BRZG S5H F E d B 0 S R
o AN B B AR AR FL R #pre  PDL,
LA ESHTEMRIE, #E ORI REL
p

1 #REREE

1.1 MHHE5RE

ARV 188 (RN HEH L THRA
A)) (iR 80 (REETRHE ML AN T &) (ot
120 (REWAHE BN F &) IET B2
(REKEITHRAA) KB (EHHE
AEERARA ) H WM (REWiEsk TS
RRHD) B SOB T (R HT o X A4 B S A 2%
ZEH) .

FA224 3 ¥4 47 ( L FESANES ) 23k
BE T mBGERERS (N E BB A R AF]) Zetas-
izer Nano ZS90 U 44 >K ki BF X (3% E Malvern 2
H)).SLDS- [ I R RN (BFHRFEHHBETF ) . H
PR ERE A (AL ESF R
") BB AR O (MM RE SRR
AHIRAH) o
1.2 z#&.

1.2.1 BREARFLAHI &I E

(D) FHOFM AR A& R AL EE
7R M B3, 05 i 32 B e K DU R B X B AR
RS ETREL, KH IR G, R85
A 10 f578 18K, B 24h, R KRR
BT, [ F4RAR 4h IR EE 105°C , BD7E,

Q) LKA F AR ML T, HE
TR R AR AR E M, R B S MRk
M, AR AR T 3 PR, kg 20, 0HiR
80 JH¥E V>4 188, JF L B AR MR BE 3% 5% M7k
VEVR, A B F) & i 3 T 5 R AR S
e, B FLAL 2min , K ) 2 B FL) R B
WEE LMK BHR

) B YOKR A T B FLAR BT BTG .
EFR G , B B R 5K, ik B LR, &
RO SRR 3 AR LR (EK 2B H
HMOETE)

(4) BLAKFLA Km [EHITRE, #E—PH,
B T FAR 5 B FLARE , W AT 842 Km {H, Km
AR 5B AR & 1Y, A SRR 33t T
3FAREH Km {8 0.375.1.2, F 3@ i 8000r/min
R B 15min, WIEAF Hi B fE Km {H

&y 298 BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ 1 ¢

G)BHELGRA =T HE NS, 7EHE
T HAN 5B RN E , BB —E R E 2L 4L A
BRI FHapt e, @ Bk 20min 247, RIE 4%
ERIBE R EE R (FLALR 5 B FLALR]) S5 AE
DIREH 9:1.8:2.7:3.6:4.5:5,4:6,3:7,2:8,
L:9RAE T 20ml WA F, BT RAEREN
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LR PBNPs-Ag ik BT HERY  ERER, TV S AR SN, BARFW ROS A SHE Y. &it
PBNPs-Ag & —f  R B4, RA SR W %7 LR ARG WA KRB 4,

KBR LB LT RH KB TF;ROS FR I LB

HESES:R318 SCHRFRIREG : A
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FRRE(RFRS)#RAE(0SID) :

Study on the ROS Scavenging and Antibacterial Synergistic
Effect of PBNPs-Ag Nanoparticles for Wound Healing

TANG Dong-xu, LIU Kun, LI Yue-sheng ,et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To combine Prussian blue nanoparticles( PBNPs) and silver nanoparticles ( Ag) to synthesize PB-
NPs-Ag nanoparticles with both ROS scavenging and antibacterial effects for promoting wound healing. Methods X-ray diffraction

(XRD) ,infrared spectroscopy(IR) ,Zeta potential analysis, particle size measurements were employed to characterize the physico-
chemical properties of PBNPs-Ag. At the cellular level, the cytotoxicity of PBNPs-Ag was tested using the MTT assay followed by
establishing a cellular model for ROS prevention utilizing H,0, as a ROS initiator. Additionally, DCFH-DA staining was performed
for direct visualization of the intracellular ROS levels. Finally, an inhibition circle assay was conducted to evaluate the inhibitory
effect of PBNPs-Ag on bacteria. Results The synthesized PBNPs-Ag nanoparticles exhibited uniform particle size distribution, high
crystallinity and negligible cytotoxicity. Moreover, they demonstrated excellent capability in scavenging ROS and antibacterial abili-

ties. Conclusion PBNPs-Ag is an effective and promising nanoparticle drug for the treatment of skin injuries.
KEY WORDS : Prussian blue ; Silver nanoparticles ;ROS scavenging ; Antibacterial ; Skin injuries
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WEHE AR - MHERIOCERE, A TR R R Al FOA &P oy s W Sl (SMZ), & BRE R
(CDs) AW — BB FHERAY, LAX SMZ R MBI GBI, TE UFERFMEEIRE, X
JA Ak # k& & CDs, CDs By 3% W 4 3¢ %5 BE - B 3R & ) Bi 4% MIPs 3 i (CDs@ MIP) B &, CDs@ MIP -5 I
SMZ.3-8 27 # = 7. A F 7 (APTES) fn EREBR W 7. B (TEOS) R A MR 2 F sy b B AP R BE A HATR &
BB o 3% & w8 (TEM) (438 42 (SEM) 42 4P 38 (FT-IR) F ot 22 A7 0% % 2 HBEAT AT K. R
EREHEBFET, ERBEH LML E K 0 ~20pg/mL, & i RIKE 0.042pg/mL, i F R K i B AF & A
B, AR B R A 86.2% ~94.4% . HEiE AT RE A B RAHWH L2 R A A RGORA SMZ, B HE.
B EEET TRER, EH TR R A& PR E SMZ oy P WU, A 8 8 SE R 18
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Ultrasensitive Detection of Sulfamethoxazole by a Fluorescent

Sensor Based on Carbon Dots Imprinted Polymers
ZHI Yue,CHEN Tao,CHEN Lin-feng, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To develope a novel fluorescence sensor for the detection of sulfamethoxazole (SMZ) in urine and
blood samples. Carbon dots (CDs) embedded silica molecular imprinted polymer was synthesized and fabricated for the selective
and ultrasensitive detection of SMZ. Methods The CDs has been synthesized by hydrothermal method by using citric acid and urea
as carbon source. The surface of the CDs was covered with MIPs matrix ( CDs@ MIP) via sol-gel polymerization. In this progress,
SMZ, 3 -aminopropyliriethoxysilane ( APTES) and tetraethoxysilane (TEOS) were applied as a template,a functional monomer and
a cross linker, respectively. The synthesized materials were characterized and tested by transmission electron microscopy (TEM),
scanning electron microscope (SEM) ,fourier transform infrared spectrometry (FT-IR) and fluorometry. Results Under optimal ex-
perimental conditions, the optical sensor had a linear range of 020 wg/mL with the detection limit down to 0. 042p.g/mL. This
probe was successfully used for determination of SMZ in urine and blood samples. The recovery rate was between 86.2% -94.4%.
Conclusion The fluorescence sensor based on CDs@ MIP can identify SMZ ultrasensitively and the method is simple, rapid, highly
selective and anti-interference , which make it suitable for the rapid determination of traces of SMZ in blood and urine samples. This
method has a good practical value .

KEY WORDS : Sulfamethoxazole ; Fluorescence sensor; Carbon dots ;Molecularly imprinted polymers
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SMZ & TR bi A= & (SAs) R —Fh, H
VLB PLBAIEFRE, BR B Z T HRYYys
¥7 s R e, B FEAMEIREE, iR, X 2
FEHBOL K= IR, A RBH 536 57 41 B Rk
L BAHRBREN S5 R B HZLEMAEMAE
BYRE . BB, SMZ BRI 7 B4 K B R
FEIEABEX IR, RE X k&
P R (B AEER5IR AR, HRTk
R L, Tarent, MG RE L. Hik,
BBACHA P R A E RSN s EE +
SEBEMNILE N

RAEGNTEEEREER FESFEE MHE
B R A B A T SR AR, AT LS B
fEFE R A P, RSP E W, Dong
LU 8 T —Fh LUK A& LA CdTe BT 8 A%
FeRE, BT 2O NI & . T — e B
SAs f 2 HUR AP E T I 5. Chen 257 #y
BT —MUEAES CDs AR S A6 K5
CdTe & F 5 AW NAR 5 264 , 83 IR
fEHASI T 25 4 OB R — i . ARV, Ok
SMEARZS BN, TS5 BiRoWEE
TGS A R Y LB RX 23 T SAs 45
F2RAL, A L R AR E IR B, X 225
Yt TR — & TIEH.

43 FERIEA (MIT) i B — N EZS [ 45
MAE AR L ERSEAR 4T ( BAndl) HEIC AR E
BRI B B BE-R Y SRR
Z IR FAEE AR, AT SE BN B 2ok R BAR R
ReRE IR,

T, B, CDs 3 hfE 5, SMZ i
W 45rF , APTES Sy 54k TEOS SH3SHkH , g
R k(G R AS CDs@ MIP(E 1), FIH
SMZ fE¥ K CDs@ MIP %G58 B i R B, IR B
Vet 8 REOR S SMZ 5977 B, B R RS2 BN
PREANMLYE # SMZ B30 8 R gUsil, b &R
R B A IRARAS (B HE A SMZ A&l 7 Pk $R 4t 52
R

Lt 2ex:365 nm
Cotge
sg_u NH; 3 ’ [ Tr:
. < _ \ Template
o L o —V\I ' a2 4 Kl e
% el . removing oo # o
APTES i W. 0 @
+ STy B v?
CDs@MIP .
» TEOS Signal
CDs ansductio

Target analyte T8 l g

Fluorescence source L8 £

nees | 2 = N
P

=
Waveleng(h (nm) ‘Wavelength (nm)

Bl LRmENER

Caexisting interfering substa

1 #RETE

1.1 SEEad
1.1.1 25555

SMZ ( CAS:72346-6 ) . T i W& B (SD, CAS:
68-35-9) i Jii FF! ZL MBI (SM, CAS:127-79-7) &
Je = P W5 I (SM,, CAS: 122-11-2) | T i 1 mis
(STZ,CAS:72-14-0) Tk — F 7 %Wk (SFZ, CAS:
127-69-5) T ik [l FY 45, M5 & (SMM , CAS ;: 1220-83-
3) i — WA M e (SDM, CAS:122-11-2) B4 ke
EEBE(SAC, CAS:144-80-9) T ik 1 48 b5 185 (SMP,
CAS:80-35-3) A Bt H ik (GSH, CAS:70-18-8) . &
£ (Glu, CAS;3929-61-1) . L-2 it &5 B ( Cys,
CAS: 52-90-4 ) . APTES ( CAS: 919-30-2 ). TEOS
(CAS:78-104) , ERIEAFII M LM R H TIRAE
FRARIEAS; iR IR R oK 2B B &4
fL4h (NaOH) | A 1 BE (60 ~ 90°C) , & H b8
(NH,OH) , # b8k (NH,F) . —/K & BE R — 4.
TIOKEBRE 4, LR RN EHER L
RGN A BRA R WA, B A 2 #al, 3256 K b
aliK,
1.1.2 @#&5{s

Spectrum Two I {& BL 4T S Y6 AX (A &35
IR FR/A 7)) ; Tecnai G2 F20 %135 % &t 5
BB e (£ E FEI A F]) ; GeminiSEM 300
R R R A BT B8 (EE%H)) ;XRD-
6100 %Y X HEMAH( HBERASERAH) ;
K-Alpha & X §+4% i F BB 154X (32 E Thermo
Scientific 2] ) ; TDL-SA B & RALH B LHLCE M
IERAN ER A KR 2> F) ) ; F96pro B35k 43 58 8 BE
(BB ARFRAF) ; UVI01 & 580 I
SRR TH (B BT R A R AH]D) -
1.2 s£Ek
1.2.1 CDs@ MIP B4 %,

(1) & #A4k CDs A k. &AL CDs fH LT
B CDs AL 5 S ERIER, KMk
APE0. 218 MFFRER AN 0. 1g IR K, B I
VEARAE 25mL B FKkH . RIS 7E 180°C Ayt
FoH RBL 4h, NE5E LSS I 1mol/L f) NaOH %5
W pH A 2 7, B L3R CDs ¥ W Tml, JIA
0. 5mL APTES, iR & ¥4 J5 7 40°C B /K8 IR BE
30min, ¥ H1 J5 47 HIBEF 240 CDs HEATULEE
aifl, IR sk E B CDs 23 BAE 2 B

(2)CDs@ MIP 4 i, #EdBK-ERREE
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%145 CDs@ MIP'™® ;B 0. 025g [ SMZ ¥5f#4E 5mL
KB, | ERBEEBFMA 12mL & E
k. CDs YW (AR R 1:1) ,2. 4mL TEOS, 3. 6mL
APTES; ZEBEHIRAS T AIA 0. 6mL L5 W (28
NH,F.23mL NH,OH ¥ f#7f 100mL 7K &) ; 7E
25CF P 30min, B.OME=Y), LK Z BT
BB E R4, FHFRR R EEERRZ
RIS H SMZ, 3t T4, il 48 CDs@ MIP,
JE5rF BN RS 4 (CDs @ NIP) S fin B4R & F
SMZ, Ho4rd 8 5 CDs@ MIP & % —3 .

1.2.2 ki

] 100mL PBS Z wh ¥ W (pH =9) F i1 A
50mg CDs@ MIP, & Z4 15 $: DA il 25 JR W . R IR 1)
SmL B.OEF A 2mL JFR A — 2R BUR [F g
BERY SMZ bRUEVE L, 15 8] SMZ ¥R BE 4 0.0. 65,
1.5.2.7.4.5.6.5.7.5.11.17. 5 #1 20p.g/mL HiE
B BHERISE WA SMZ B 5)RE , REHEE
¥ (25°C) F & 7 30min, #& & I+ 4 365nm 4T
BRI ESIEE.

i T BE CDs@ MIP % SMZ (3 81tk , 3411
FARRE R s il T HoAh SAs B % 0TI xi1E
RERTIEMRL, [F AT, FESE A _EiR E5H 25
YR BERRD B YOI SMZ , WEE5% 658 BE [ 48
AFFT G B iR TR s Titee S
1.2.3  fnbrEBOER 5 SE PR i 4T

BERU/INRUILTE L K BRI Y& FfR iy 3 #ha 1
A E R HEAT AR LB R, B SE BN 4mL S R
JEMIILYE , A 4Ll FEEJIREEH, BOR B
W, 3 PBS bR BEE 20mL &£, SRbi
HREAS 4 4, o 1L R AR, 550 3
SHMARFE K SMZ FrAERe &, §il R AR B
B 1.5.15pg/mL ) SMZ fndpee i, 3R BN
1.2.2 Brr i ilif. A RUESS R AR M, AN
% B GB 296942013 3, Fi ] HPLC Sl 4s itk
FTHiE, HPLC &4 S8 T : A%k ODS-
3C5(250mm x 4. Smm, R4 Spm), J s H A
0.1% FER K EE WA ZHE (V/V,50/50) , it B Ky
1. OmL/min , & & & 30°C, BERERFL A 20ul, UV
Rl K 4 270nm,

SRt — R T vk B SE R i, FRATT 38 R WK
R T AT, RIREE RO IRE R
H GRS F (0. 4g/ F) ,7E 3.6.9h SREFRBAE 5,
FERP SO IS W 4mLl, FH PBS 2B R R
10mL, B 1. 2.2 Fiap i, WigsR
R HERPE S IR R i A b A T 3N

&y 308 BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ 1 ¢

2 5 R

2.1 CDs@ MIP # 4=

EBARBIN CDs B T4 F 5Ot E,
7E 365nm K AT , 78 444nm B FEH R
POtk (& 2A) A3 T B A 6G, KL R
FreRikP T 18% , CDs FEWAE 334nm kb5 —
A5 R g, I F C =0 MHAbRE o
A n-p* BRI, # CDs 1ER15 B YR, SHEAR SMZ
HRFBN DR EY, VR 5 KRG BB B AR
SMZ 522 F U T4 (& 2B) , /5B AGRAIGE A
LG AR CDs@ MIP, M 2A BiR, M LT
CDs,f& /%% CDs@ MIP {y& K & 5 KIS A 1
%, RS EA A 440nm, K 558 B /NIE BT
M, BT8R 12%,

3@t FT-IR #&%f CDs.,CDs@ MIP-SMZ. CDs
@MIP,CDs@ NIP &5+ 34T 87 Hnf& 2C fr
7 ,CDs 7E 3438cm ™' Ab B B T B O-H M 45 R 30,
1620cm ' kb H{ L C = O Frflids iF B B2 F AR
IET CDs 1% fnEmE" . CDs@ MIP-SMZ. CDs
@ MIP F1 CDs@ NIP 7£ 459 #1 780cm ™' b 5 B &
W, J5 8 T Si-O 1 45 = 3, £ 1030cm ™" A1
1122cm ™' MHIT RY5E 1T 5% 449 0% 5 B F Si-0-C 0 Si-
O-Si AXTHR A 45 P 3 1, 3 3R B TEOS 4% A% T b
BAHRIAH TRBHRBEN . woh, &
1554cm ™" F1 3420cm ™' 4b ¥ FT-IR &% N-H {145
PR3, 7E 2937cm ™ kb H 4k C-H 45 Rz, &KW
CDs@ MIP H77£7E APTES™ , 1636cm ™" 4b [y i 2
BT HN-CO @& HRah k4. SHFIPEEE CDs
H L ,CDs@ MIP £1 4% 3% A 1380cm ™" 1554¢m ™
A T WU ) 5 BE R AR, DA RS IRERH, BT A R
THFHRREY, O CDs RH LB T
CDs@ MIP F1 CDs@ NIP, CDs@ MIP #1 CDs@ NIP
% FT-IR Shi b A 0L, R BATEF MU ML
S R TEEEA .

i3 TEM F1 SEM #{J% CDs,CDs@ MIP £
CDs@ NIP 3R TE JE MR RN ST MEE 73
¥ro TEM &7~ CDs £ g k576 (& 2D) , Hoki iz
A, K 2.6 ~4.9nm, WM& 2E.2F fiR,CDs
@NIP 5 CDs@ MIP W JESH L, EFRIE , X 2
VB IR 5 il A MIP i R /N B RE S
91, CDs@ MIP 2 T AR BE , T A 480 5 0 o
JZ,CDs@ NIP HA BB R F iR 5= B EN T 2,
SEEIRSP AR, REBOLH .


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

309

it X FEATHHMX (XRD) K %} CDs@ MIP
) AR S5 #4740 A7 (B 2G) ,CDs@ MIP 5 CDs
@ NIP ¥J7E 20 = 15° ~ 35° kb .7 388 5% A5 5 i,
XA H FIE & — & kaE A (JCPDS No. 29-
0085) , KRR E AWM BHEFE _EIEREY
2, BEFEE RSN AL, KB RE L% CDs
@ MIP A YRR 73 F UE B T o

Wi X SR 6 T EEIE (XPS) #ill%t CDs@
MIP i fb i3 TRk & B AT 4
¥ (& 2H) , CDs@ MIP A4 XPS i & 7E 532,399,
284,153 Ab 2B 5 A~ LAV & 5351 5 O1s, Nls,
Cls.Si2s 1 Si2p A%, C.N.OFI Si WERES
Fe4 Bk 35.27% 7. 7% . 36. 37% #1 20. 67% .
o, Si2p 9 XPS i ([ 21) 7E 102. 2eV kb i
SHRE Si-N 48,102, 7eV Ak {8 F Si-0 #1 Si-C
i % Si0, BRBHZEAE S, A5 CDs
THK

CDs@NIP

Hinding oncrgy /v |0 Binding onergy /v
A:SME SR A, CDs th RALE B TR KA AL B0 CD@MIP %t 438 B

B.CDs@ MIP s %y 4 3 8 . CDs, CDs@ MIP-SMZ, CDs@ MIP, CDs@NIP & FI-IR

1:D:CDs  TEM [8;E.F:CDs@ MIP : CDS@NP & SEM I8G:CDs@ MIPSMEZ, CDs@ MIP. CDs@

NIP # XRD f, H,1:CDs@MIP 143 B S2p I,

K2 CDs@MIP ¢y kAL

20 40 o0
20 (Degree)

2.2 ;XA
2.2.1 CDs@ MIP f{BAEH I ¥k B

CDs@ MIP ¥k BEX Ll SMZ [ RBER
—ERN, &K CDs@ MIP SRR SMZ )
RGP, /CEK CDs@ MIP 2 3B A 2R M
B, ARSLIIRGE T Spg/mL SMZ %o ¥k B 5
200 ~600ug/mL Py CDs@ MIP [5% Y¢13 K 2 (F,-
F)/F, B, E 3A i, YiRE RN 500 g/
mL i} ,SMZ X} CDs@ MIP {52t K =, H
FABSRNAREESEBRLRIE, Y CDs@ MIP
WEET 500 pg/mL B, 5 R B$ 8K 50 92 058 B

FE R LS PRSI i R B, 24 CDs@ MIP 3
BT 500pg/mL B, 5256 B IR WS R
W RS . B, YR BN 500 pug/mL
H#J CDs@ MIP 34T /582555
2.2.2 pH fHIIHIL

pH XHZRA MR BER BERN, I RS
1 pH (HE S MG RAF R EEA RS SMZ
LaRR, WA 3B B, #75% CDs@ MIP 7EAR [
pH [ FOE KRB, Hp,F, MF 5
BIRBAFEFAFIEIRE R 5Sng/mL SMZ B CDs
@MIP {3238 B, 7ERMRA pH T, 28R a8 %
SMZ KRB, X EERH THRPIL
MEBTSEmERES SMZ ZRINEEE S,
B SMZ R Ak, ELABE R BOR A, Ik
Sh BT FE R RS T B B R B G , 2L
AL RGBT X &0 CDs@ MIP %4
W4T R IR AR ST o 7E pH =9 BFFRERKR
RERM, HERSMREHEEFERIER,H
It , 268 pH =9 fy PBS M7 50,
2.2.3 CDs@ MIP ffa &= HEAN 0 B2 B 1R

#R5Y CDs@ MIP 7£ pH =9 HIZ I+ AR
EHE(E3C), ElEfE Smin Xt CDs@ MIP 52
B BE BEATIU R, HoAE 42 60min P9 ELA X RRE
P, CDs@ MIP 28 M R 4F, 4REEHR5T CDs@
MIP 5 SMZ ¢k I} 8], JliX T 500ug/mL (Y
CDs@ MIP 7£ 120min PYXH¥RBE R Spg/mL SMZ £
Ftm B AR b, M 3D PR, ROEAE B 7E -
30min PR, 5 T PR BE#S 2% , 76 60min 535
BHABIP4G, RERAS S SMZ g Riik 3 T ¢
5, W& %EE 30min 2 CDs@ MIP 4l SMZ
BRAENR L AR

0275
0.24

0.220

- =0.18
= 0.165 =
= =

: = 012
& 0.110 =

0.055 0.06 r‘l ’*l

5050 0.00

200 300 400 500 600 4 5 6 7 8 9

C Concentration / (ng/mL) D pH

3600

N
@
by
=

3000 F

2420
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|
|
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|
]
|
|
|
|
|
|

2400
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1800

2
-
S

1200

—f—3

3 ]
0 10 20 30 40 50 60 0 30 60 90 120
Time /min Time /min

AB:CDs@VIP # 3% RN RAE AT AR KA FH,C.CDs@MIP £ 60min fj 1§ %
L D:CD@MIP % K,

B3 CDs@ MIP &y il 4 # i 1t

Fluorescence Intensity / (a.u.)
Fluorescence Intensity / (a.u.)
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2.3 CDs@ MIP = SMZ &4 % 532 3 4|

HEHE RMENAAAE % CDs@ MIP 1 CDs
@ NIP 235 %F A [ v BE B SMZ #:47 E BRI
W, WnE 4A Fi7s, BEE SMZ ¥R B i3 fn, CDs@
MIP FE58 BE 2 K T FEE S, ZEWREE 0 ~20pg/
mL NEHH RIFHLRBEXR(E 4B) . HEMA
HFRBE SMZ J5 , CDs@ NIP #%%58 BE T RE 72 BE
BE/NT CDs@ MIP( & 4C) ,iX 2 T CDs@ MIP
HE 5 SMZ 7% BIER & E 68 A LA UG e i K
BERFIRAINE

il £ i) CDs@ MIP F5% S6 2 K AL I 7l BB 2
BT CDs@ MIP 7] SMZ I fE BB R,
SMZ f) % 3% 15 4555 CDs @ MIP ¥ 8] B2 4 (&
4D) ,SMZ F Ot 5 CDs@ MIP & 5152
B A ik ES (B 24) , B FRIGN R BOLTE
TG E B & S 7R RE R S R AT e
KA A E B, T T % R Al B2 CDs@ MIP 3%
HEKMFERE, 8%, YEUREREEK
MEge), TR BB W, BN E e —
MERCBF-ERHEETIRREAEES. A
SMZ 5 CDs@ MIP 4585 [# T CDs B F-%
FTOVRHE AT, XHE, 5k SMZ i Fiff
AZS 7 P IR 32 3 AR B, AT R Bk
@D—(‘D] .

A

23000
E CDs@MIP 241 . CDs@MIP

+ CDs@NIP

2.0
o | y=00685C10.97857

~ R? = 0.99448
=
B 2

¥ v=0.00446C+1.00273
R =10.99388

v — 0.8
400 450 500 550 600 650 0 7 14 21

Wavelength/nm Concentration / (pg/mL)

C 53000 CDs@NIP D
<

- &
Z 2400 /\ —
= @

I/ \ L] I 215

]
£ 18004 § 0 =
8 / \ Conz =
§ 1200 \

H

£ 600 N\
z S 0s

0

SMZ

CDs@MIP

400 450 500 550 600 650 200 250
‘Wavelength /nm

300 350 400
‘Wavelength /nm

A CDs@MIP 2 HR 36 B % 0~ Wpg/ml. SHE A% 0 (H10:365m RANTAHE
7 Opg/mL. 1 g/, SMEZ 88 ) ;B. CDs@ MIP, CDs@ NIP 415 8 05k & 36 8 % 0 ~ 2pg/ml.
SME 52 % sC. CG@NIP Ik 8% 0 - Wyl SME 8904 438 8D, SME 1 (D@
P AL EE,
K4 CDs@MIP ¥4 % &

#— 4L CDs@ MIP F11 CDs@ NIP R 5
SMZ el 4 Rt . Bt 4T SMZ 5 CDs@ MIP
Z Bl I3 K 2 R AT LA A Stern-Volmer 7R R

F,/F=1+K[C]

HAp,F, #1 F 3 BIRBAFELEMGFLE SMZ it
CDs@ MIP &, CDs@ NIP fy7e s i, [ C 1R
K37 SMZ ¥k BE , Ksv /{38 Stern-Volmer J5 2 il &
KHEH WE 4C firzs, 2 CDs@ MIP F1 CDs@ NIP
KT, EPiBHEF IF(IF =K,y 5MIP/KSV,NIP) =1
3X15.3,B{E T CDs@ MIP X} SMZ (8 R &,
FKIER] CDs@ MIP #R4HH 7™ A4 T K& iR H iz
&5 SMZ iR B E LT CDs@ NIP,

A7 A R (LOD, LOD =38/k,8 A= H
MEERR M2,k A A 2 AR, n =6)
2 0. 042 pg/mL, 8535 2 A 18 B9 H A A 1)
SMZ JiiEMH (R 1) , AT M R BHE B ENL
FRZEE YT, £ ERNT — AR A5k
Tk AENEARAS AR FERETE
RARNFBR B ERIALA

F1 B SMZ F R F % i 8 i IR %

T RUEE/(uynl)  RER/ (u/ul) EEDN |
PDA-MIP 0.2~42.5 0.200 [1]
MIP/MWONT/GCE 0.6-5.9 0.203 [1]
Mo02/GCE 2.5~ 0.03% [12]
MASPE 150 0.500 [13]
MAIPs 0.2+5 0.060 (4]
(NTs 0-50 0.23 [15]

Our method 0-2° 0.042° kYL

2.4 CDs@ MIP #9350 B T B A %

PRV J7 16 B 12 1Ras A P i, 7E B i
RA A T A T 12 Bae %t SMZ (11pg/mL) #1
12 FhE5HIR LA SAs B LT 14 (50pg/mL)
HITEMNL, INE SA B, M2 R aR Xt SMZ i 3%
Bk 2 00 T H ARG MR B SAs, RILH 57
AR X BBt T7EA BUER CDs@ MIP
R, A T REKMS SMZ 851 K/hIJE
WAL R IER AR . S E SEMAF AR T
Yy, FUCIA SMZ B, RILFO b= EHT BEEK,
RO R R A S RBRABLTIRE S o

HET BB RER b, X% B a3
AR EHATRIE, M R A A4 T, Ed vk
Jit-456 VR - T 45 & 2 KT R AT E R 5OL N
o FerE pHAER 9 BIFE WA TN 2 A A2 AR 1Y
FERE Fo , FRAEI A 11pg/mL SMZ J5H WY
PO F, W B BUR B E Ve B 0 £ B
SMZ, k182 CDs@ MIP, fnf& 5B frin , AT
6 RIGFFFIFG , CDs@ MIP f52 0 K FRALME %
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BT, ROVERBERXT T SMZ IRRAE BAF IR B BE
HFGEREE , B BRI B A A, R AR
B SERHERERAS . LhAh, FEE R R,
CDs@ MIP FOLHE BEAR Fr T I, SR R Z #1E
# CDs@ MIP PyFRIC I 52 4 U Bt 22 FLL B FH 22, B
WAL R FIGE SR D B R R E K

A;CDs@MIP 3 %4 R T 42;B.CDs@MIP {55 A it
BS5 CDs@MIP y#h#BEHERELFHMK

2.5 AedFE iRk S 5 R O AT

BERU/INRUILTE L K BRI Y& FfR iy 3 #ha 1
A YR IAR BISCOIER . IARE S BIR 1.5,
15pg/mL, Z5RMNK 2 Fim, 7 3 Ffl A,
A% J5 ¥ M5 BY [e) KO 3R AE 87. 0% ~94. 4% , 35
HPLC ¥5+ 4308230 , B J1UE B AR J5 $R 78 M e A o
BRI AT

HiR SMZ 5475 20% ~40% DL B 4 R
Helt R BEEAER . Hik, B Ok SMZ
JE AN TR ] B A BRAEREAT 234, I DA SRR 2 ik
FIYERRTE, TR 3 Fias, DR 3.6.9h J5 A ik
Rl H g SMZ BR 245 Y& BE 43 3 R 3. 24.6.56,
4. 12pg/mL, 5§ HPLC # ¥l 45 & 3. 79.7. 18,
4.67pg/mL LR EA AR TR AE RN
B

%2 RGBSR AR E KR ER
i e R F(=0) HPLE 3t (a=4)
(ol) $86/(wnl) BNE%  BD%  SEM/(wal) BHE% D)%
Mk 58 ] - - )

| 0.8 $.0 0.4 0% 9.1 6.5
§ ) 9.4 5.3 4% %.6 i

5 Beg ol Uy )
KikE  sf 0 - - i - -

I 08 g0 40 0l 9 6.8

5 K %2 0 18 48 Y

5 Wie w4 LIS X 4y
ihE B4 0 i

| 0.8 §1.0 93 0.9 920 8.8
§ 43 §1.4 53 £% 918 4
15 ;3.8 91 13 (LX) %8 10

%3 LHRRBHREITER

AFk(n=6) HPLC %3 (n=4)
W/ (pgnl)  RSD% EW/(uml)  RSV%
% 3 9.3 3.7 3.58
6h 6.56 5.06 .18 2.4
% 41 6.11 4.67 2.0

3 % #

AR T —Fp R A A B AR TR
SR E YK CDs@ MIP 3% /5 18% 2%, TR
B SMZ [l REU I, 5K 2808 M B RH
L, 7 BRI A Rk R R e R
AT AR

TG TERII R b, A SO R 5 F
ELBHAR 5HE TR UGS, B BB
BE RPITE SR B R 5Ok £ %38 CDs@ MIP,
ELBR G R SMZ B [F A, B4R = T &
RESMEEEA TN, HEE BRIFH AT H
Ak, AHRGREN: FRBHERERE N
0 ~20pg/mL, % H FR K2 0. 042pg/mL, ZEEAK
Yy LOD F138 FE A2 A3 B Py , ) SMZ BE75 b
K CDs@ MIP {76t , H o] 3 a2 1A R {5 5 M A
3] SMZ % BE 224k, &5, % CDs@ MIP [
T8 PRYFR LR 32 Pl & o SMZ YR Bk, BT
W45 By [l i 2R 3 3 % G2 B9 HPLC #8373k, i —
AR A J7 B B B T HER I .

BUATO = , B J7 ¥ 6845 & A MIT f3E
PRSI By A DL, S X FR B I
WP ERE SMZ (8 R U , XA ) B2 FER 5
RIPEE —EMEESERE L, BZHRTER
F—E R, CDs@ MIP B AR B 27 SC ke i
AN WIHAE, BESZ N SMZ Hy B E 20 Ak I,
Bl FEREIEH#ARKRR , &AL R
e RS R B RTAT M AE SR N IR gk e
ST
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ok R 48 LA S 22 A A 5

Mo HeR L aeR kB, BB OELAR £.5%: B

(L BB b E A F 0, Wb & T 43710052, 3 Jb AL 30 % Bt [ %38
EYEFTREEZFHRFER)

REBH AF R EERER UM AT X RNE S Ry %, K W28 HT 8 T — o B #F R 8% 6
BRI AR, ik RARA 0.9% G A4 5K 500mL # % 1h.0.5% 2B X (2-AXZER) W ZR
1500mL 7 ¥ 3h 1% -+ = b Ze 5% B 4 7 7 3000mL A 3% & BT 6h, 2 & 34 % 120 3/ min, J 5% 1 & B 20
FXH, B HE & HHEHMAZ T AELE.DNA L ERW X XA TEZ MR R ENREF XBA
R ey S R e B RS, 45 238 10h W, AT &+ oy o 4 % 0 o7 L, HE 326 o B % B 40 o iF
FRT UM, AR AL CERECABREO L AEROMEREROR L, BHEAITXRERL S L
W44 ,DNA 2 B8 T <S50ng/mg,X KM RK WA EHENNEZAA LFWEYRR, W50 BARZAM
MR RE TRy ZEMBG N ERA, G KT RAORER T %Ry 55T Ko F A, %
BT HRAEANRAER,

ES - IRl e YR ) R

HES %S R318 SCERARIRES: A
ER S 20954646 (2024 )04-0313-006 FRRE(RFRS)#RAE(0SID) :

DOI:10. 16751/j. enki. 2095-4646.2024. 04. 0313

Preparation of Rat Decellularized Liver Scaffolds
CHEN Ning, GUO An-ran,LI Ling,et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To explore and optimize the simple decellularization scheme of decellularized liver scaffolds, which
can provide good biomaterials for the next application research of decellularized liver. Methods The rat liver was rinsed with 500ml
of 0.9% sodium chloride injection for 1 hour, followed by 1500ml of 0.5% ethylene glycol bis(2-aminoethyl ether) tetraacetic
acid for 3 hours,and then with 3000ml of 1% sodium dodecyl sulfate solution for 6 hours,all at a rate of 120 drops per minute, to
prepare the acellular liver scaffold. The structural integrity and the preservation of major components within the decellularized liver
were assessed through various methodologies including HE staining, scanning electron microscopy, immunofluorescence staining,
DNA content analysis, X-ray radiography and fluidity testing. Results After 10 hours of perfusion, the blood vessels in the liver were
clearly visible. HE staining showed that the decellularized liver had removed the cell nuclei. Immunohistochemical staining showed
the expression of collagen I, fibronectin and laminin. Scanning electron microscopy further confirmed the loose and porous nature of
the scaffold. The DNA content was <50 ng/mg. X-ray radiography demonstrated robust imaging development post-injection. Fluidi-
ty tests showed that the decellularized liver retained a relatively intact and unobstructed vascular network. Conclusion The decellu-
larization method used in this study successfully prepared a decellularized liver model and achieved a relatively ideal decellulariza-
tion effect.

KEY WORDS ; Decellularized liver ; Livertissue engineering; Decellularized scaffold ; Liver
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W — M E S M AR AR F, TS
MWRME— AT RANEEIE . X T RREFBERT
FEFEARMKYRAGESERAGYERS,
EYIEERR - AT ERTED, EE
Sk, BN ATRE L R B T I T T i ™
B 5O SR sl YA B 0 S I R EAT 5 4
BRI A, HoA R AR T R A4 4E B AP B R (ex-
tracellular matrix, ECM) , B E & T LR 40 2
Frgst™ o KRR, PR AT 4R E
HTREL AR A M S 52, A6 Bl 40 B B A R AR
JI58 490 B P FFE 23 0K 52 A 3% PO R , 8 B sk /0 B
HEF R AR AR B A

FEERMBRER T RFEFR T RATE
187K Triton X-100. Z, "X (2-E 2 2k) 1N Z,
% [ ethylene glycol bis (2-aminoethyl ether) tet-
raacetic acid, EGTA | 1+ — % 2L 5% B8 40 ( sodium
dodecyl sulfate, SDS) B%-& 34 THE 1 , {H & Triton X-
100 JE—Fh7 2 RIBE Y BT, ok A A P 152 3 A0
BRREA T, T H I e e RE AT K, %
B Z MBE S R EB S g, £T I,
ABFFEANAE A= 7K \EGTA F1 SDS #H47vE I,
LT BRAEL TR, AR T X EE R A E 7
BES Rt 1Rl P9 58 BT 5 40 B P R A 1R 4, IR T
A B BT 5 , o J 40 PR R B B R R T
BRI,

1 #REREE

1.1 sEsh¥y

20 1 SPF 4 71 12 & #% 400g #E4E SD K&,
W B #HbA SR B Hl o, Hop 10 R AT
HIRABRTRE, 7550 10 HAF X, R &M4:
AR s m Y a0, A F AKX 12h f1 R
& 12h J53R B8 GY, B AR BK , fRFRIREE R 22C ~
25C MR EEN 50% ~60% ., LKA £ B
SR F LR YRR R W HES,
HEAESCE 1202402002
1.2 SB&&EMH

SZ680 1A= BB (IR BB F IR
AF)) HIBIR (BYS-820, Kb e R 57 28 WA B
ANF) s LB (2-E H 2 E Bk ) W 2 R (Mack-
lin) ; + 5B 5 BR4M ( Aladdin) ; B I8 VDR (VLIR
fEEEE 25 R B R A F)) 3 F FH81-B (Aladdin) 5
PBS ZZ ¥k ( Biosharp) ; — YK M W 2% (VLG Btk
BT A FRAH]) 50. 9% FALAESH B (TR

&y 314 BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ 1 ¢

B IRA A s — R KRR AT (BRI
T EREETEHEERAR) o
1.3 sSB7&%
1.3.1  JR4np AT

10 R R Ak 8 BB LT LR,
RTEEEBESRY O, ZBEHFE. 25EAR
FHRE A R BT %8 Bk, % 20mL PBS & 53 24G
— PR KGR AT A T B kAT 5, AUk
MEHATE E . WYk fE B S BT A, 5 A 3
KWW 250mL AT AR R I vk, R RRIFER
T 5% B8 B LY , 2 SR B — 80°C vk AR A7, JiF
MEAEVKFIYe VR 24h RO , IR T 5, 5 i
FAA3REK S00mL F SR U 1) B Bk AT o ik,
HPERTE N 1h, 500mL A= HEL K whik 2R E
#0.5% EGTA 1500mL ¥k 3h, BE# 1% +—
SEEEBRLAR B 3000mL Pt 6h, 1 vk 3 BE #4120
#/min, HZ R R BEHE
1.3.2 JRH2EiE A

W5 1E TRV 5 400 LS PO P RIEAE 4% Z2 R
B[ 2 24h  HABEE Z BRI K, @5 B AR A
PR i BN &5 AR A, MR 4 f 2
HYHTH, ZEMH BEER 4pm, KPR
L (HE) ST R 20 8. WA /4
M AR B4R, 5 40 a5 4 R T L o
1.3.3  fGEErtrii

B A TE B ARk A 58 48 L PR ARk o A\ i Y
BB -80CHKFHRFF. —ERHARER
REHL I BYR B (Abcam, ab254349) | 5 2 3a &
PLEREE F PR (Abcam, ab11575) M £
L4 % ik ( Servicebio, GB13091) 34T % i
TR . 5 ) DAPI # B8 ( Servicebio, G1012)
B, B Eclipse Ci-L 325% WA #EAT
EUHRREE
1.3.4 FiFBEWE

it FI % v 1 S AR (SUB100 ) WA= AT A FY
TER o W5 1EH FF A A0 5 40 B S5 B P AR 22 2. 5%
R _BEE E 24h, Ead ZEEB WAL K 15 ~20min,
-80C T¥ % 2h, RIFHELRHT IR 24h, H
10nm A0 25 569 158 1k XE 5 R0 58 400 B i A,
3kV s B T R R R (SEM) BR,
1.3.5 DNA &EWE

R4 PR bk 10h 5, R E SR R T8
MLV U5 TR 40 B PP AR AN IE % PRI, #% B8 DNA 2
B & B 2R AE U6 B 4 B DNA, R F] Nanodrop
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2000 #1 DNA %S,
1.4 WMEF*k

1.4.1 JR4EMAT)S BREXT

W J00 440 BS54 P -5 0 440 PR =2 T A SR REE A T
& (g) X, IEH RS AEBEK S, &
BRBRE KD HTRE ; AR R T, &
FRRE KD HATIRER .
1.4.2 BEHEWER

EABFER X SR RE R 4 (DP528-B)
SRR 40 B AT Uk f) B MR BB HB e SSKV, BRI
320.00mA , fi}[&] 12. 00ms, EI.57338,161. 86uGy,
B G, 5 I 40 B RE BB LA T #EA TR SRR A
B FRR B VBN ) R ko S 2 R A B R P
A BIPLER T HATHER, RRER,
1.4.3 FshiEmsEs

W i 40 B fE B PRI B SZ680 (A BB T
HATUER , RB A BEMEE, BEFESAH-B B
aii7KE i 1ER K, DL 0. Sml/s B BT ST, 3F
7 1.3.5 1 7s BENRERHEHE LB 38 15 HE R
R 5EH
1.5 %itEFx

NEF] SPSS 26. 0 e it 23844 BT Ui , o
HERBRAH (7 +5) #7R5A, AR LA
Students t-test #5360 ,P <0.05 E R ERE ST

2 5 R

2.1 PlLomBORT R &5 KARIL

ABFFE R P A F A 7K . 0. 5% EGTA ¥ ¥
1% SDS ZEZ K354 10h (7T, 7] LLRER B R
B % KR B A R4 B R BE R R, PR
BRI XA A8, FEE M REK, A
BEHAGTNEA, EETABHAG BUET
I Y AT ) DAL 4 5 4 P AP A S5 SR LR 1

§ 3
Freeze for 24h ~ Normal saline was
1h

Bl ReEBFEIRLEREER

SDS was infused
for 6h

2.2 REWMA R FBESH
EamEe a1, B RS ER BN
HaghHa, A 4n e BT i S A AN M A S i b ol L, 45

RIE 2A, Bidn B s o FRETH B T R4 i 4
M4, 55 R W 2B, REFOLYE BN
JiR 40 B AR AR U IE 3 AP RE 5B T P4 M, (REB T
MMM ERER , BIERIE 1 8125 H (Collagen T) |
#1-#%: 7% A ( Fibronectin ) #1)2 %5 % 2 A ( Laminin ) ,
SIRWE3A, ERFER3 MEAFYFOGE
FL(& 3B) H# Collagen I 4 (31.50 +1.21) % . Fi-
bronectin 4 (29. 12 +2. 56) % # Laminin 347 (6. 50 +
0.57) % ; JR 40 B f5 B AP AEE 3 Fh 78 B P399 % T R
AR (32.60 £2.51)% . (33.12 +2.06)% 1
(7.50 £2.57) % , ZeidGuit: 43 Ja 2% B 1 40 P
EHFEEHSESERFEZNILR(P >
0.05) , REAZHI & T ERIFNRET 3 MEH,
e BB B I 4H L 4 B S TR B AR 2 L.
BEEREH , {UR B IFIELE MBS, 51E
IR A M REATE B L SR LA 4,

-:. B Decellularized liver
B2 B AN S B iR W H&E st B
(#F R :50pum)

A

w
1

W
>
1

—
<
1

Mean fluorescence area, %
(]
<

L |

Normal liver

A ERIM(a,be) RARI N (e, HRARRAIE, R ESA KR (ad) HEE
H(b,e) BEREE 8 (o)) A (RR S0um) B ER R SRR RARER Y L 454
RERERARETAARAL(P>0.05,0=10),

B3 E¥FESHAMRFETEENE S
RFEARFERAER

Decellularized liver
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abie E¥FRdef RERFE, EERXRZLE AEEA RERELR(0d), F
RSOpm; AW RERR (be) 7R D EAREER (e,0) 78R Opae
B4 I AT RE 5 Bt 28 BAT BE oy 458 e SE 3t Ho B

2.3 DNA & EABLaa il 6 R E 2
DNAEEE~, RAMAI A DNA 5 & H
(1715.38 +18.07 ) ng/mg, B4 15 ) DNA &8
7(38.50 +3.90) ng/mg, DNA & & /NF 50ng/
mg, KB T HIRA AR, ZREFERITEREX
(P<0.01), 85 R LE 5, MAMBIEREE R,
b8 48 RO B9 JFF P B & Ry (1756 +1.22) g, B 4t L
JEHIFRERE A (5.96 £0.40) g, ZR ARSI
BEX(P<0.01),85R WKl 6,

ecellular
2000 Normal liver

mg)
*
] El

15004

1000+

7]
=
<

DNA concentration (ng/

¥ T
Decellularized liver Normal liver

WS EWHEAR AT B DNA - E AL ( « «P<0.01,n=10)

30r

B Decellularized liver
Normal liver

[
=
‘*
*

Weight (g)

—
=
T

Decellularized liver  Normal liver

W6 EHAREAB NGRS REA (% «P<0.0L,n=10)

2.4 oM

HIHFRER X SIERBERENHRD
7, TESTBUE VOB 5 ) JO0 20 R A 1) 8 ko A
EMgmEEY 8, R AR bR
A REFNDRME, ERILET,

A

Todixanol was injected
_—

10mm

A BXREYBHARARIE D EARLYRE NRARK L,
BT RFUER X HERY R AR R R 1

2.5 A HHH

i SZ680 AR B E B RAT I, 1B
% FHH-B MAIKTE 1.3.5 F1 7s B8 T AR i
B, 0 40 AT B i 48 LA R I A8 e
s, &R A 8,

B8 SZ680 kA B M4 43 Wik 4L B 9B
4 A 4 B 4 ] 28 ( x400)

3 % #

S REISREHRA TRNRR, B4 RA
Y TR RAFRBRBRBE . H PR
R RS ) A R IAE O DT BT B T A
B AR B

R AHR A e 4 ML TSR T A 171 e Pk Ak
FIRNN ARSI o A REEE i IR Bk AT
Hem™ HAck A ATk, B TSk AY A B
BARW R, BT DA TE SRR . W AR R
& Triton X-100,EGTA #11 SDS,{H i F Triton X-
100 X AR EA —E 34k, A BT 5B R EGTA
5 SDS #ATH A 6 A, EGTA Wl LA T il IR =
yri B Triton X-100 3245, B AEABF5T 8
Yesd Rt AR B B4R . ZBIR WA B
U EGTA 71 SDS #ATYERR , (A 2 ad A BT
TEBT , A SCAE] T BN B A B AR BEOR o
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ARG R B AR A BCAE — 80°C B4 B AU T LA
A IR A0 R AR A B e A B R
B 2R LRSS AR5 4 , 45 A A R K PP 9 B B2
EBRE AR XM . EGTA B—M&)R
BFEAN, TLUEEAREENR, RS
ECM AYB:MHE FAFIB 52 B iy DNATSY  BR,
HHESRE TEANFARTE SR M, N
L EPBE RIS 6 HM (40 SDS) . SDS #ifE M
TE T 75 f- 200 M I 10 IR 440 i 7 5 I P B0 465 4
WK BT & BN, Triton X-100 B
RAS Ba-f5 i B8 i -2& 1 B A1 DNA-ZE A iR A &
YEF, T A R 40 B RS RN 40 A% A 4548 o Triton X-
100 5 SDS [Flf@ TR mE & M , m BLAE A2, 7T
B il {85 Triton X-100 4 kb, SDS Ay 240 M
BEEE™, FEUEREE Y™ &, SDS
WEET N 1% ~4% ,EGTA YRFEH 0.02% ~
0.2% ,Triton X-100 ¥&EFH 2% ~4% , KB 2R
SRAT B =W R EGTA #1 1% SDS, fijug T #:4E
BB HN A T HERATE . RAMWE. &S
7K.0. 5% EGTA F1 1% SDS #E77RE & B8R 58 0 3
T O o] OB 40837 Sk , By 1k Fsg th
SEFIE IS RGOS QB 7 &8, 5
A KR RE AMETFRERE, 5
ZEER—IKME 24G Bk AT vl LA K
R BRIk, 15 Bh i PR B= A= 3E— 25 B 5% i 40 B FFF 19
R QBAE R S, BT B EBA
UIE KRR , 3 R B AT, T A9 22K
SOBHENRAT A T BB TR IR, BE TR A VR AR
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Influence of Percutaneous Nephrolithotomy Guided by Retrograde
Contrast-Enhanced Ultrasound via Ureteral Catheter on Stone

Clearance Rate and Renal Function in Patients with Complex Renal Calculi
WANG Biao, YU Zhi-juan
( Department of Urinary Surgery ,Xianning Central Hospital ,Xianning Hubei 437100, China)

ABSTRACT : Objective To explore the influence of percutaneous nephrolithotomy under the guidance of retrograde contrast-
enhanced ultrasound via urinary catheter on stone clearance rate and renal function in patients with complex renal calculi. Methods
The clinical data of 120 patients with renal calculi were retrospectively collected ,and divided into two groups according to the sur-
gical methods. The patients who received retrograde contrast-enhanced ultrasound-guided percutaneous nephrolithotomy through u-
reteral catheter were regarded as observation group(n =63),and the patients who received simple ultrasound-guided percutaneous
nephrolithotomy were included in control group(n =57). The perioperative indicators ( surgical time, blood loss status, pain status
and hospital stay) , intraoperative puncture status, stone clearance rate, renal function indicators and the occurrence of complications
were compared between these two groups. Results The surgical time and hospital stay in observation group were shorter than those
in control group(P <0.05) ,and the decrease of hemoglobin after surgery and visual analogue scale( VAS) score at 6 hours after
surgery were lower than those in control group( P <0.05). The success rate of one-time puncture and stage I clearance rate were
higher in observation group (P < 0. 05). Compared with control group, the levels of serum cystatin ( Cys-C ), blood uric acid
(BUA) , serum creatinine( Scr) ,and the incidence rates of complications in observation group were lower( P <0.05). Conclusion
Percutaneous nephrolithotomy guided by retrograde contrast-enhanced ultrasound via ureteral catheter has significant application
value on complex renal calculi. It can enhance the success rate of one-time puncture and stage I clearance rate, reduce the intraop-
erative blood loss, decrease the influence on renal function and postoperative complications of patients, shorten the postoperative
hospital stay,and relieve the postoperative pain.

KEY WORDS ; Complex renal calculi ; Percutaneous nephrolithotomy ; Contrast-enhanced ultrasound ; Stone clearance rate ; Re-
nal function
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Changes and Clinical Significance of Serum FABP4 ,AFP and

MCP-1 Levels in Patients with Gastric Adenocarcinoma
QU Shi-xing
(Yanan University School of Medicine ,Yanan Shaanxi 716000, China)

ABSTRACT ; Objective To explore the changes and clinical significance of serum levels of fatty acid binding protein 4
(FABP4) , alpha fetoprotein( AFP) ,and monocyte chemotactic protein-1 (MCP-1) in patients with gastric adenocarcinoma. Meth-
ods A total of 43 patients with gastric adenocarcinoma who were admitted in our hospital were selected as the observatlon group,
and 40 healthy individuals who were underwent physical examinations during the same period were selected as the control group.
The serum levels of FABP4, AFP and MCP-1 in both groups were compared. The levels of various indicators in patients with differ-
ent tumor diameters and TNM stages were also compared. The correlation between FABP4, AFP and MCP-1 was analyzed. Univari-
ate and multivariate logistic regression analysis was performed to clarify the risk factors for the progression of gastric adenocarcino-
ma,and their predictive values were analyzed using the receiver operating characteristic( ROC) curves. Results Compared with the
control group,the FABP4 level in the observatlon group was lower (P <0.05) ,and the AFP and MCP-1 levels were higher( P <
0.05). Compared with the patients with tumor diameter <<3cm, patients with tumor diameter >3cm had lower FABP4 levels( P <
0. 05) and higher AFP levels(P <0.05) ,and there was no statistically significant difference in MCP-1 levels among different tumor
diameters( P > 0. 05 ). Spearman correlation analysis showed negative correlation between FABP4 and AFP(r = -0.516,P <
0.05) ,negative correlation between FABP4 and MCP-1(r = —0.577,P <0.05) ,and positive correlation between AFP and MCP-1
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(r=0.612,P <0.05). Compared with the patients with stage I -II ,the FABP4 level in patients with stage I[-IV was lower( P <
0.05) ,and the AFP and MCP-1 levels were higher( P <0.05). The results of multivariate logistic regression analysis showed that
AFP(OR =2.165) and MCP-1 (OR =1. 832) were independent risk factors for the progression of gastric adenocarcinoma (P <
0.05) ,and FABP4(OR =0.729) was a protective factor( P <0.05). Drawing ROC curves shows that the area under curve( AUC)
of FABP4,AFP,MCP-1,FABP4 + AFP,FABP4 + MCP-1, AFP + MCP-1, and parallel joint detection for predicting the progression
of gastric adenocarcinoma were 0. 739,0.774,0. 711,0. 828 ,0. 860,0. 846, and 0. 965, respectively. Conclusion Patients with gas-

tric adenocarcinoma have elevated levels of serum AFP and MCP-1, while lower levels of FABP4,and they are closely related to

tumor diameter, TNM staging. These indicators can be used as important indicators to predict the progression of gastric adenocarci-

noma,and the combined detection has a higher predictive value.

KEY WORDS:: Gastric adenocarcinoma; Fatty acid binding protein 4; Alpha fetoprotein; Monocyte chemotactic protein-1 ;
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Observation on the Therapeutic Effect of Hugan Buzure Granules

in the Treatment of Drug-Induced Liver Injury
CHEN Xiao-ming, CAO Wen-tao, FAN Xue-wen, et al
( The Second Affiliated Hospital of Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the efficacy and safety of Hugan Buzure granules in the treatment of drug-induced liv-
er injury. Methods Sixty-one patients with drug-induced liver injury caused by antipsychotic drugs were collected from our hospital
and randomly divided into the observatlon group(30 cases)and the control group(31 cases ). The control group took diammonium
glycyrrhizinate capsules on the basis of conventional antipsychotic drug treatment, and the observatlon group took Hugan Buzure
granules on the basis of conventional antipsychotic drug treatment. The clinical efficacy, liver function and adverse reactions of the
two groups were compared after 6 weeks of treatment. Results After 6 weeks of treatment, levels of liver function indicators such as
alanine aminotransferase( ALT) and aspartate aminotransferase( AST) in the observatlon group were superior to the control group
(P <0.05). After treatment, the TCM symptom scores of both groups were significantly improved(P <0.05) ,and no obvious ad-
verse reactions were observed in both groups. Conclusion Hugan Buzure granules has good therapeutic effectsin reducing the liver
function ALT and AST indicators in patients with drug-induced liver injury caused by antipsychotic drugs,which played a better
role in protecting the liver and effectively helped patients improve clinical symptoms such as nausea, vomiting, dry mouth and bitter
taste. The medication was safe and worthy of clinical promotion and application.

KEY WORDS : Drug-induced liver injury ; Hugan Buzure granules; Diammonium glycyrrhizinate capsules; Ethnic medicine;

Uighur medicine
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Treatment Effect of Supramolecular Salicylic Acid Combined

with Intense Pulse Light on Moderate to Severe Acne
HUANG Qing-li,LI Zheng-shi,ZOU Yi-qun
(Dermatology Department,The Fourth Hospital of Huangshi,Huangshi Hubei 435006, China)

ABSTRACT : Objective To analyze the application value of supramolecular salicylic acid combined with intense pulse light
treatment in the treatment of moderate to severe acne. Methods A total of 60 cases of moderate-to-severe acne patients admitted to
a hospital in recent years were used as the subjects of this observation, grouped by randomization method ( digital table method) ,30
cases in the observation group were treated with supramolecular salicylic acid combined with intense pulsed light,and 30 cases in
the control group were treated with supramolecular salicylic acid,and the clinical efficacy of the two groups was compared. Compare
the clinical efficacy of the two groups and the scores of Erythema Evaluation Scale (CEA) and Trunk Acne Severity Scale
(TRASS) before and after treatment,and the count of skin lesions (acne,inflammatory papules, pustules, cysts,nodules ) . Results
After 4 treatments, the clinical efficacy of the observation group was higher than that of the control group (P <0.05) ;the CEA,
TRASS score,and lesion count of the observation group improved more significantly than that of the control group (all P <0.05).
Conclusion The use of supramolecular salicylic acid in combination with intense pulsed light in the treatment of moderate to severe
acne improves the treatment effect, reduces the severity of acne, reduces lesion counts and erythema symptoms more than supramo-
lecular salicylic acid alone,and helps to promote healing after treatment.

KEY WORDS : Supramolecular salicylic acid ;Strong pulsed light; Moderate and severe ; Acne ; Skin lesions
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Value of Multi-Quantitative Parameters in Venous Phase
of Energy Spectrum CT in Diagnosis of Benign
and Malignant Solid Pulmonary Nodules

ZHAO Rui-yi, ZHAO Zhi-wei
(Department of Radiology ,Xianning Ceniral Hospital ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the diagnostic value of multi-quantitative parameters of intravenous energy spectrum
CT in differentiating benign and malignant solid pulmonary nodules. Methods The multi-quantitative parameters of 69 patients with
solid pulmonary nodular lesions were retrospectively analyzed , including the virtual single-energy CT value of 40-90keV in the ve-
nous phase,the slope of the energy-spectrum curve, the iodine concentration, the standard iodine concentration,and the effective a-
tomic number. The pathological findings were used as the diagnostic gold standard to compare the quantitative parameters of benign
and malignant solid pulmonary nodules and to analyze their role as the diagnostic efficacy for determining the benign and malignant
nature of pulmonary nodules. Results The virtual single-energy CT value, slope of the energy spectrum, iodine concentration, stand-
ard iodine concentration and effective atomic number of malignant solid lung nodules were higher than that of benign nodules in the
venous phase 40-90keV (P <0.05),The ROC curve showed that the virtual single-energy CT value of 40-90keV in the venous
phase, the slope of the energy spectrum, the iodine concentration, the standard iodine concentration and the effective atomic number
had good diagnostic efficacy for the differentiation of benign and malignant solid pulmonary nodules. Conclusion Multiple quantita-
tive parameters of energy spectrum in the venous stage could effectively distinguish benign and malignant solid pulmonary nodules.

KEY WORDS : Energy spectrum CT ;Pulmonary nodules ; Virtual single energy ; Effective atomic number
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W SR, WA : ORES I ERE
& W RTRB T MY T ARG ; @M
Xt RIS B, TC IR BR D B U3 = B A T
BEA L 8 s QW il 35 2t TR B F RIE B 6
HER;OBEREAAE, BGRERSLH A
MEFRRAEE R . HEBRARAE : O AL 23 R E
BRI ; Q= 2 W A LUR TS HIA ; @377
T —FRE ; @R AL RETE E B S HUE S K/,
AEIEEREN,

1.2 —f&%#

B4 2020 4212 A 22022 421 AR
BEEAT PR IFLIRBIESL 1Y 69 B I 45T &, A
BI¥94T GE Revolution CT EHH-F kA 5% 194,
BN 35 ~70 5, F-1(53.67 +7.25) ;45
SRR (2.05 £0. 57) om; B 55 4 3t 36
B, IEBEE 15 BB 21 61 ; B HES5T5 413 33
I, A4 PR ZERF 52 20 1L MR AR 13 6l
1.3 S¥%F%

RETERR K 5 I PGE kVp Yl BB CT 4

&y 336 WABE 2B (EFM) 204 5138 85 4 8 Journal of Hubei University of Science and Technology (Medical Sciences) 5 5 g

XEE CT TR A, &R ERENER
R R 90s, HAhSHL B 4 H K 80 ~ 140k Vp;
PR HE e I [H] 0. 5s; 8 HL WL O 630mA ; B2 BE R
1.375: 1; /NR BB E R 50. Ocm; i B E N
55mm ; fREFiZ E N 400mm x 400mm, D) 4. 0mL/s
AR 28 45 45 B8 T 5 B 5T YD BE (400mg/mL,
1mL/kg) HE58 394 , FE T DA [R) Ut S50 0 5 A J4h
7K 20mL, FBGL KB 2 SUF J5 K [F) 2 18 £ 3l Bk
WS CT 18, fk &% 18 {8 180HU, B3k B {H J5 #E R
90s FEATERBKII IR ; S 07 ml A Sk RO 1], 134
T MBI A O B RALKF.
1.4 A#RBLAE

KRB REGER 2250 T A
AW Volume Share 4.7 , 3 7EfiE1% CT J5 AP T /Euh
EXEBRHEFTESHD BT, BRI X I8 (ROT)
B TS5 R85 B AR X3 5) XS5, U B # K A 4L
BRBE AR 40 ~90keV [y CT {H. GBI LRI,
BOR B R Bk E A R T F 8. WA
1~2,

HFAPFA R LERE CT AR KWE
A, W BIBR BB ERHEATARAT , 5t B AN
GTTHIAESRBETE CT & EI8in st TillE ., XTx%
W EERARLER , FESF NN BEHE
IES R e . DUREREZSRIEN SR
HE, TR GBI S E RS EE R

Bl #MEREBRNENLRENE

R50 No Filter

ROIM: 55.1mm2 Av=9.004 Std=0154

B2 SEREBRRHARETFENE
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1.5 %it%5%

JBEFH SPSS 26. 0 ¥4 0t B 3E AT G 3 2 Hi o
KA S-W I & A H T IERS LR, 2%
BHERR (7 = 5) Fm, N RS IESS
BYER, WBRRA R MR, RAF MR ¢ 1
B, 5 FARE R ESOKHERR, LR
# R K 2 5, R i Mann-Whitney Bk FIAEH, P <
0.05 AERBHRITFENL,

2 5 R

2.1 HEHREEW IR EMER
= B1& CT 1434

FER MR ER AR L, 45 T7E 40 ~ 90keV
BRHAR CT {H, P SkeV IR R TIE K
BRI B, FEXT LR 5R A ER BRI By B, B
SRS T CT EH R T Rk, MERZERGEE
G FEB (P 3 <0.05)  FFRRE L

1 #H BN EEE 40 ~90keV B |

L4 CT (% (5 =5, HU)
BREER Y RE(=D) itk (n=36) Vi P
4 150.51 £22.64 185.38+22.98 -5.231 0000
4 123.66422.99 154.89£18.62 =513 0.000
30 104.14£19.82 130.00 £14.75 -5.057  0.000
3 89.82+19.94 110.67£12.32 =511 0.000
60 78.37£19.27 9.63 £10.61 -4.551  0.000
05 08.56+19.11 83.9249.8 -4.137 0.000
70 6004 +19.43 4.55+9.22 =313 0.002
7 2.42+19.98 06.98 +8.83 -2.865  0.004
8 8.52119.5 60.91 +8.71 =155 0.012
8 43.34£20.05 35.858.55 -2.469 0014
N 30.9720.15 51.8818.62 -2.35 0.0

2.2 BRBR.EHEIEMETRERL
#ELE

1 T7E 40 ~ 90keV M2 111 5 BE B IX W] P9 , SE4
BB CT HI & T RS (P <0.05),
BRI, A SCHE B L k = (90keV CT {H - 40keV CT
1H) /50 MO REE T LR B, SKRBARR A, #
Rk 8 P S R i 45 Y 4 BE T il AR B R (2. 67 =
0.44) 3R T RAE(2.21 £0.41) ,FWERZFEE
GIHERE (P <0.05),

2.3 BB G A T AR
AR AR R L

TERFIK B B b, 00 B S 1 A 45 T B BE
RV S R 45 15 R = T e 3 3l Bk R BE Y
POME. SCIRBCHR R, H Pk 30 e ek S f 453 A
BRI IR ES AT RIE(P 39 <0.05) 45
RREK2,

2 WAHR EEEVREE RS
WP B (% £5, mg/em’)

L3 Rit(n=33) &t (n=36) ! P
wE 16.74 £3.76 10.6143.67 3206 0.0
FERRE 0.37£0.11 0.83:0.09 2461 0.06

2.4 HBREBR. THREMRHEFTHARXRTF
B ok d

HEERETREE L, MBS EF
FPEUE. SRHBIERY, BT EME N ETR
BAEH (8.79 £0.20) KR T R Mgy (8. 58 =
0.23) , FiERIEFAFRITFEEN(P<0.05),
2.5 BWRBESBNR EREBRHET
BT 6995 BT AR

Xt 40 ~90keV i LA 68 &S 41T ROC i
RortT, ERBRER SN CT EH I REHE B4 T
BB SRS, B e B L AE B O 40KeV
Bt CT HIZWiA eI , XA i 28 T I ALUA 0. 867
(95% CI;0. 781 ~0. 953, P < 0. 001) , £ Wi {8
159.05HU , IR BF 94. 4% 45 5B 69. 7% , HEL
ME AR 40KeV B CT {H. BB il A 38 it
W IR EBUOR B R B R F IR G — BT
ROC MR HT , & RBHUSSEOT R BT HELS
THERTHISEIRR , SRIE 3.4 %3,

- ROC 2
o i e HEZ
\

|

K

K

[X

| Kev?
RE Kev?

m& KavB0
e —K
i3 I

e85
vl

IKevd0
— Kevis

Keval
55
evel
v

oo m

m
w&hE &L E

04 "

0o
1] 02 04 08 08 1.0

1R

B3 # M 40 ~90keV jE B2 f B 7 K & ROC i &
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ROC ik
r H 28 s

Kevdd

06 _,
i
04 :

4 06
1- 455t

B4 BHHAESHDBKE ROC 8 &

%3 BEANASEKDBKE
$% AEE BRSO  BRRS AL %90

40KeV 159.05 9.4 69.7 0.87  0.781-0.953
E LT R 63.9 8.8 0.774  0.664~0.883
31 18.785 78.3 7.8 0.71  0.578~0.825
REBRE 0.345 8.3 7.5 0.7  0.523-0.789
FRRTFE 8.8 09.4 7.8 0.72  0.649-0.875

3 7 #

FEHAL CT 358 |, BUE TR B ENESS
40 0 A R T R SR B I 0%, 3 R A 4
SERRBEHE NS o A R M T B A X
TR BMERES THRHEZNZMW, B
Sk PR R BB e A A B Tk P 3™ o SRRTAY
VRSB B R T IS T E CT _LahiZsiaamy
FHE, DB B X O B AR ST . Yi &
et B, RS TT R I B A AR,
XA SRAR AR /N T E A9 4 BE A R A
BRI, REMIL, HfEs CT MRS RILAy
S — AR ETREG ST CT e HIMT,

BEIE CT 2 —Fa3 49 DUk Hh LAY R B A
ERETEENFIEMSERS, EEHHA
WEER RO T , ETBURBE AT, ik Bl
BB CT SRkt A A ™

FE CT iR AR , o A B o] LAE
BRI A R o ABFSTIERZE BBk
B, ARSI 40 ~90keV VL MBI SLAE R CT
15 R i 2o R R B A ME BV B2 T SR
TFRESE TR, ROC Lo BB HeE
B9 40keV i} CT {5, BETE I 20 B3R BRI AT
BLYE B 28 SR T B B B E 2 B e
159. 05.2.487.18.78.0. 345.8. 68, H./f JB I HA Bk
B 40keV i CT {EXT F 4571 R BHEAS B HE

BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ 1 >y

B, XA AUC {H 0. 867, 7 SCHRIA N A #1188
BEE N 60keV B AH 2T 120 kVp HAR#EI 3R CT
K&, MABG K I BB B R
WEBER N 40Kev, AT AR h T A XBF 2 45747
HARWETE 2cm 2oy, X X SBPER A RO 1%
TIRMERE RS, 430 MUK BE Ar L
BURT B0 T4571 BB S 5 ER K T 1
WAL R, WTARR h THh &S 7 AR/, T2
BPRRAGRAMEKEAR, RERESTHER
AEB ., IR R TR D, TSR
HfERITE, FEREMR T, S —PRE. BE,
FiiyR o A R S R B BT e i A 4 BE AT
AR AR R KER . IEE AR T
B0 E IR R, RS R, S
AR B I BN MBI BR o AR, i AR A8 B A
FRRARTE BUR BT B 4, G AP B 40 i Y B
MR AN R, R EA SR I A AR
e B R EAmERE " . BUER
TR B EE ALY, AT LAY ML A AR AR 400 B TR B
FHET B AR R R R B A E 5 R
B AR B AR RSO AR AL B, B
WIERGRE St in B 20 IR BY,  BLAT, By o
At B HES R 2% BT , SR 7R 2 i AR
FRBNIZIR . B TXE R, BT S RBCE
ZHIERA . JFEHBBR BT S, 6 CT 2—
MG BN ZERNRE TR, B2, Bk E
i 40keV ~ 0keV JEHIAREER CT {H. BEIE MK A}
R B EE AR AEBIR B XA SR T RO S A
RS SR ZEA BE 2R, TR
[RIJU B i3k 25 B SRR B T IX 751 i B B

SEHk:

[1]WEN Q,YUE Y,SHANG J, et al. The application of dual-
layer spectral detector computed tomography in solitary
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EfdKiaRAFERLRSZHE"

2B - NSNS S L

(LEFRTEARARER/ FEAFWE T AERRE ALK, LA &I 211200;
2. HEWEAREFER I ABR)

RE-H W R E R R B RS0 B R, ik R B 2021 £ 1 A S LR A6 R
HEREFBER ML E Q2 ABRREHX B LESAR(XFHITI12 4, EIF 16 £) A LHAE WA LA L,
2020 4 K LMW, 2021 FAH LM WREBWENEEZRR. HR EXWRGFEWEN, EREETMA
ViR By 632 25 86 W3R R 4% (83.63 £7.63.84.33 £8.77) 3 A1 (63.13 +£8.69.61.08 +9.47) B\ Y| B & ;%
BAESLHBUERETOANRAH(2.74 £1.38) B W (0.90 £0.79) B R ¥ m; BH A AR ERF L
(5.37 £ 1.41) A (4.50 £ 1.58) WA B3 s 0 07 VBB A FE 15 (94.00% ) B AT (87.20% ) B #F R W ; B4 A %
FH(90.95£0.36) K w7 (88.09 £0.21) W E W m, A xt L B K B2 R A A AW FEX (P H <0.05),
Bt LHERRERGERARUCBS TURLEEER WA ERNSE R, RA BRGNS o h, ¥
mEHBERAE REA AN EE, KEEXEKRCHERGFETHERE,

KRB R A RN

HE5 %S RS SCERARIRAG A
CEYR S 20954646 (2024 )04-0340-004 FRRE(RFRS)#RAE(0SID) :

DOI:10. 16751/j. cnki. 2095-4646. 2024. 04. 0340

Research on the Homogeneous Service of Clinical

Pharmacy in the Medical Community
FANG Shu-hua,CAO Ding-wen, XU Bi-yun,et al
(Nanjing Lishui People’ s Hospital/ Zhongda Hospital Lishui Branch ,Southeast University , Nanjing Jiangsu 211200, China)

ABSTRACT : Objective To explore the application effect of the homogeneous service of clinical pharmacy in the medical
community. Methods Since January 2021, the hospital has applied the homogeneous clinical pharmacy service model, with 2020 as
the pre-implementation period and 2021 as the post-implementation period, and 82 patients with chronic diseases and 28 medical
staff ( including 12 pharmacists and 16 physicians) were randomly selected to compare the management effects before and after the
implementation. Results After the training of clinical pharmacy, the test results of rational drug use ability of physicians and phar-
macists in the medical community (83. 63 +7.63,84.33 +8.77) were significantly improved compared with the previous ones
(63.13 £8.69,61.08 £9.47). The number of per capita diseases(2.74 +1.38) that providing chronic disease education to pa-
tients had significantly increased compared to before(0.90 +0.79). The score of the medication adherence scale (5.37 +1.41)
significantly increased compared to before(4.50 +£1.58). The rationality of prescriptions and medical orders(94.00% ) was sig-
nificantly improved compared to before (87.20% ). The patients”medication satisfaction(90.95 +0.36) has significantly increased
compared to before(88.09 +£0.21). All the data were compared,and the differences were statistically significant(all P <0.05).
Conclusion The homogeneous service of clinical pharmacy in the medical community can establish the awareness of pharmaceutical
service in primary hospitals,improve the ability of physicians and pharmacists to use drugs rationally,increase patients’compliance
with medication, improve the rationality of drug use,and improve the quality of clinical pharmacy work in medical community units.

KEY WORDS : Medical community ; Clinical harmacist ; Homogenization
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AR, B RE RS —H ISR LU E A b,
DAE R O FIE R I B AR, B 5L
HixMs2@mE", YT, REGEMSES
FETIMPERHZ R RS BB
BAX . S ET AR N TAZERHEEIFHMAZ
ZAREAAR R, G RA I AGRZ % TAEREAR
RTFEE,XE—ERELEHT EFREMR
BRIGTER, BBETFRSEREERERE
7 ARG AR T AR I BT B VR A B AR AL, R M
REDFASY7 ) B IE L PR P E AR
0, 2013 48, R EERH TR EFRAK”
P ,2019 455 A, BRI AERBEERFELR
HEGEMRMA T (Tt B B By
T SRR BT ) , SRR N R B A B
BTG 43 T FE B 2 L B B 7 T A R %54k
R, BB IR S AT F 25 B T8 i 3t R 4 5 05
R W R 2L S R S YT DA SR T
FRNER, RBFNSTEAEREERRESRIT&
RILEE AR, IR IR SR SR H
VEFItAE B 2504 8.1,

RXZEZREHR LS EAZRA S E
REFBYHELGESUERR . 2 ERKER
AR UE RS W REEEE T ARG R
B EAASR X, REES 6 FREE T AR
By BRI ERK, Sy T ERMA AR, BET
(L FEEERTR)(BEITFEARTUELHESE)
CRBBAETR) FRTICHHE, &R
R KRB RS FRLRRES - EE
WA, 5% BN AN IR 55 4R ), RATHEAT I
TH5E.

1 #BERE

1.1 —fgih

BB F 2021 48 1 F SR B AT 1
R PR Z 2 R AR B, 2020 454 350
71,2021 4% S0 , B His 7R 46 BEHL 5
2020 FERARBITRE 82 BIRE A TRER
28 S5 AR (FOR 25 12 4 B 16 ) %
BRSER R, BT RIS X IRFSE , B SR 1
TR, M O AR  ZE RS T 25 B B
APy DR A 25 S b e BE SR EE B P 4
LYREYT B MAERAT 18 B BUER. B
HeE N, AT 3 , LR REA A SR
TR OBRITHR , 364 B 2 T I U P B 440 11 7D

FBHEE. EFARNARE . ERRTEEN
BHEREE A, 8 KT 18 %, B Ml AR IE
W, A 25KKNAERBES, BIREE. A4
EH BRAE, RT3 MAKRE, HEEXLT
R EHERERNES THEAR,

PABF B E L 82 4], oA 5 44 i, £ 38
Bl ;45545 30 ~ 78 %3 K% KLLT 69 6, A%} 13
Bl EH5 AR 28 &, K9 5H 17 8,40 11 Z;4E1
HF25~50 B HIRERFR 15 B, P RBHRI B, R
LIRFR 4 & PRI ES TEARTEK,

1.2 Fi&%

252 7] Ji A R 45 S BT SR BUH LR T IR 55
RIERE LS B RNEY, Sy &R
Tk R R R G IR 2= IR &5, 2R R4k
MRS SHET AT o
1.2.1 sp2m EINSHAZEEH

HAZGIN . EIHAT 52 MR S AR v o
B BEALARZG T | B2 I 248 A DRI PR 252 IR &5 N 2
M5 rs RS H75, AL E R, WiATERE
s RZG %3 A TAEFN A B TTHLAE I PR 25 % T.AE
g, SLH B = A, PV, A ' B
PR, ZESCHERT R & T — R B RE
1.2.2 FREREREBHERAET

EEERRZEEEEURIE HERK. B
Jg ILAE i 488 22 12 1 RHLSE MR R o 2, B3 FEE
AEFRBERIRYT Rk, S FEHITIRFALGHE,
SR BOBERRE, AYWEATSBR BT Y
FHBEWHBBEEREXEZLFAFRBHERA
B HESRF RS BRENBHELERRA
PRGN A2 RS Ve L B R ik A
HAER AT RER A RIS B RN AR AR R Rk T
B, FRERBERERLGY, BREIBEITR
R, HE5R B BRR B WA
1.2.3 FrRibdy R AP

FREIMKE IR ZRRARS S, 25068
FEBUET, ATV AR T EVE S TE, KAt
RAMYEAEHALGAR, BB BEWHALG R
SEMBTRE", R REARG
R LAY Rl 3k 3 F DA, S BRI
i1 B BRBBITTAR, Bl TR 54
ERZ A/ By 3 F B AR 0 T E AR B
R RA , FRERE
1.2.4 FFRIRRZGSEA R

T B B ARG PR 25 2 IR %5 TR B4k TAE
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&, B OERIGRZG AR R ERAZEAR
HATHEER  IERES NS 5E RGN
B A iRt 2 A2 U R TR, DAk
BAEEHMEFEOARSERESHEALK
LR A2,
1.3 MEIRARBIREH X

S5HM EMASERARNIINKARTE
SHEREIIET B ST —RKERE K, B RS
55 28 KES AL KNE BB S#HT R4
BT, ASESRTEAS B8 S SR A FRBE ; ID RO BB 2
RS 5FR M 82 L)k B & FF R HE KR
B0, DA R fi FH Morisky RZGIK M BB FRE 5 (B
8 43) RITAHIB R 2L E M A s i LAk R VR
RIERTE R A8 B4k %% 200 4y EEIB & 50 ik
TR PF, MR A SR A & FEER DUk PEME I Z
AHEENEREE; CRELOERTRTRHS%
EFRIEEHEANEFREEFBEE AR
WREEREITSRSTBEHAHBEE, DIk
TG EZ 25 A IR 55K o
1.4 %it¥FFk

fiFH SPSS 27. 0 e it B 4 X B8 64T 43 87
REFE,LA(z =) RTHERRL R e
SRR, S BB L& P <
0.05 WA ERAEFRITZE N,

2 5 R

2.1 &ZAHREHRXER

BRI YIS A R0 s 5k 28 1y (HH
500 12 43, &0 16 1) , AT R B, 2R B IR &
HHZG R i A A IR B D B E BT
(P<0.05), Bk RFE1,

1 ERMEREAN EREA AR AWRER (35, 2)

£4 S 1 2 14
HKi(n=12) 61.08 £9.47 U.3348.77°
ENi(n=16) §.1348.6) B.6347.6°

HRRHILE, «P 0.0,

2.2 BBREFFEBILLEK

S 5EM 82 HlEE , it B R EE
FFRERT S B R B R R BOR B 25 Y IR AP TE
EFR BE AR R, 28 & 5
BEBEREE MR B AR S 4B B

(P <0.05) , B4R 2,

%2 EFREERBRERHAFTFREIL(5Ls)

3 Skl (n=82) Sk (n=82)
RUFHERAN 0.90£0.79 LHU:18"
BARBRATA 4 4501158 5.37¢141°

HRRHILE, «P 0.0,

2.3 AFH . BBEFRERL

R TT BE RS T HUTT R R PR
BELBUIT B RIS & 200 frAb 77 & S0 (HEIR, &
LS MERT AL 7 | BE B 5 TPA Hs 3R 87. 20% (218/
250) , S i J5 Ak 7. BE VB 5 TR A K &R 94. 00%
(235/250) , SEHE G Ab 77 | EE VB A& P& TR S0
B ERS(P<0.05) , Bk miER LE 3,

3 EREEMLT ERLTHL
FeRhr ERAA KEE WA/ %EE WA/

A FRARAABERPERERD
FAETA% 4 nxn 2 B3y

FRARRT, Bh 727
iREaphradiape - B 1 80

&y ENIEFER 4 1
FARHRAEY 5158 2 1B
HEAAR4HRETEY 2 6.25 1 BA

FkREFEY 5 B8 3wl

5 2
1 0
4 2

12.50 6.67

ReRHTEY 15.63 1.3
FREERAATRHEER Ak
A% RESEHAANERA 12.50 1.3
Rt f) 100 15 100

2.4 HEFEFREKEAL

HEEFESA, R AL EF LGS
5058 12 KA BFEF R EFRE
ANBEBEHERLGHBE, RILL 3R I 5
m(P<0.05) , BtkiE 4,

*4 ERGEBEFRAZEFHN(Zs)

x4 EhE (n=12) £hE (n=12)
BAKEEE A 0.00£0.00 450:1.00"
SAREEEFAYRA 0.00£0.00 2.08£10.32°
FLLEL IS §.09:£0.21 90.95.£0.36 *

HRRHILE, «P 0.0,


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

343

3 7 #

BRI PR 25 22 R B A AR 55 R R — Bl i
IREALFIAVE AL B 25 i 5, R TH R R B AR
SRR FERB I THESREFL
Tl 2o iR 45 B AR IR B e SR BOvR o, LA
BENBETHER B TARESAR, BWEHK
IH, 2R ERAFES EAZR K EAR RE
i T B W A3 0 R SR AL AL B 25 #R SR TT
R EA FERE, AP IR R 2
55 IR Bk, 4R T 1R 95 ) — Bt R aT S 5 250
S 53ERIET AN RAMUERNEGHEA
A, AT MR BEIRY T 7 R AR A E
St MLV AL B9 R 25 324X, T A P 2 4R
£5 b ARG — O T AT LA SRR SR B B 24 i BA
TR SR, R 255 TAE =S AR 5 —Jr|, 7]
DU I RZ5 I B8 01 , X4 2 24 T R AT SE R 2,
SR B AR R % ol R b 2 ) R A BE 7, SR
BHERAET.BBLT S AEEFERAT
f, MARA ERIERE AT

e PR 252 [R) B A A 55 B X — AR St st
AL AR . A R R R AR 55 B SRR, 7
BN IR 252 R 55 R B AT E I PG . A TR
NMEEREHRE BETFRE. Z2UELSNT
T PGSR, AT DA R A % BRI A SR R
DR . (R, BRTTHILM B SE T B T SR AT
W s, ARTRB A SEE IR, DB RS F T
AR B ENT R, R, BFHLAERI R
WIRGIFRIM S ERBRILE, /I A &5
MR 5 R A ZE S T

RIS IR R 2 2 R AL AR %5 R, B &
MEATTTE RSB I8, BRE S B4R T+ 25 Ui i
PREGEIR %5 88 01 , BRI PR R A= -6 T 28
K, [ B R B R R 8N R E FZSE R,
A REEIESCIIR FRALAR 55 , M T B A KPR T AR
AWTBIR KR

SE 30
[ERTLEEE EXYEHTER. X Fmbe ¥

BEBRERRNELII]. #EARIMEERL
EREZE R 2AW,2018(11):16

(2] %, KXH, ot RRl. EXAX G SN LEREE
#[J]. #ET4&>¥,2019,16(32) .73

[(BIR4, HRE B, % REETRAAERARS
RERAZ[T]. wHEEREE,221,41(2):1

[AIAM, %, 25, % HEENEX2REEALY
FRFEREL[T]. +E 5 ,2023,34(21) :2644

[SIEMW, FHEM, &, S WRGFETHAER
FUBRARAEREREAZEEBY HERHSERK
W[I]. & B B %2 ,2023,40(10) : 1383

(6] &2 Uf tha. 25U 25 3 L4 Bk 42 A 3 A v (3RAT)
[J]. & E A& H %K %,2017,14(9) :1

(7TIPEE*R ¥Rt mER, FEVPLEEXES
2, FEHERBRHELXLZR 2. PEBRG T H
N EEAER L FZIER(2023) [J]. hMEERF,
2023,14(2) ;257

[8]SASEEN J J,RIPLEY T L,BONDI D, et al. ACCP clinical
pharmacist competencies [ J]. Pharmacotherapy, 2017, 37
(5) :630

(91T, AT, ER, & AR TERSFPOHER
HITHEERSREI]. P EHE,2022,31(8) 124

[10]REHE, £ILE, L XHE, % EREAELY KLY
FMHS R R B A R[T]. &+ B Hk,2021,
30(11) .5

(1158, HHh. SNTERS RO EETHITH¥
BABERWHE[T]. BRARERER(EEK),
2018,32(5) :430

(12]6m¥*, BEHE. ERETHERSKRIM K LTAE
BARG[T]. #ik 2 5,2021,33(6) :212

(1B]7HE, 76, DR “TRN+ ERAE KLY
FHREE AN MBERLERII]. ¥ EHEF,2019,30
(23):3199

[141BRF, bR, R M. HEME BB RA BRI R R
WSEB S R[T]. EEE¥i#3%,2019,23(22) :3237

[ISTBRALIT, Yite e, E I, %, R TRERMAWYESR
HEBERAR D EEAREERKLY W E XM
[J]. ®E&HE¥,2024,27(4) :427

(%5 H 89 :2024-0207)


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

R 5 Rz B\ A 5% 7 28 14 e o A 2 o
55 5034 o B Rz A 3R

2 BB A& H
(4B W SLE Be , 24k 4 B 244000)

RE:H B P2 T R B X 250 besk BB A (RRT) 4 X 7 A M bkt B Ji & o (AIS) B R ib ¥
By SR R, Fik BB 20212023 £ R B K6 86 1) AIS BFE N AR abA, 2021 421 A 2022 £ 6
AWM H A1 BN IR4,2022 457 A E 2023 45 12 A kB W45 BIA N RRT 41, st AR BME A M B HE
R,RRT AR WAL I RHETREIELLWRRTER, WRFLAREL I ERRRF ARNEEE
EXTAFRREFER(NHSS) T BREERTBERRAER, HERRRTANREL B E L RHE R
B NRECTHRERBE AR EL T HEKAARRE(DNT)HETHELA(PH <0.05); HANREED
AR EALT%28(P>0.05), W4 KBS NIHSS 3P4 Mt i 2 TR &Y, 5 RRT 4 4 5t % NIHSS i 4
HWRTF R4 (PH <0.05), RRTADNT # R MAHFEXEEFFTAHRLA(PH <0.05) ; WLAAEAK
REBREANFZF(P>0.05), HATREHRARURAANFELZR(P>0.05), Fit AT HREILRE
BEWRRT AN F AIS B& b b, TARE AR B A, RAARKRE, k& EFhth, # 5 DNT k45
Fh A HFEE, AT,

SRR R IR M 4 s e BT B BN 5 A b Bk M F 2 b s A 2 o

HE 45 :R743 CERERIREE A
ERE 120954646 (2024)04-0344-005 FRR L (FERS) fRIAEE(0SID) .

DOI:10. 16751/j. cnki. 2095-4646. 2024. 04. 0344

Application Effect of the Rapid Response Team Model Based on the Best

Evidence Summary in the Treatment of Patients with Acute Ischemic Stroke
WU Hui, XIE Li, JIN Lin
( Tongling Municipal Hospital , Tongling Anhui 244000, China )

ABSTRACT : Objective To analyze the application effect of the rapid response team ( RRT) model based on the best evi-
dence summary in the treatment of patients with acute ischemic stroke (AIS). Methods A total of 86 patients with AIS admitted to
the hospital from 2021 to 2023 were selected as the study subjects. Among them,41 patients who were admitted from January 2021
to June 2022 in control group received conventional treatment,and the other 45 patients who were admitted from July 2022 to De-
cember 2023 received treatment with RRT model. The time consumption indicators, Stroke Scale (NIHSS) scores before and after
thrombolysis, thrombolysis efficiency and adverse events were compared between the two groups. Results The time from admission
to obtaining laboratory results, time from admission to obtaining CT report,and door-to-needle time ( DNT) in the RRT group were
shorter than those in control group (P <0.05). After treatment, the NIHSS scores of both groups showed a decreasing trend over
time, and the RRT group had lower NIHSS scores than the control group at all time points (P <0.05). The standard-reaching rate
of DNT and vascular recanalization rate in RRT group were significantly higher than those in control group (P <0.05). Conclu-
sion Applying the RRT model based on the best evidence summary in the treatment of patients with AIS can effectively shorten the
treatment time, optimize first-aid process,improve the patients’ function,and increase the standard-reaching rate of DNT as well as
vascular recanalization rate.

KEY WORDS : Best evidence summary ;Rapid response team; Acute ischemic stroke ; Neurological function
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Application of Refined Nursing Care in the Treatment of Lobar Pneumonia

in Children with Fiberoptic Bronchoscopic Alveolar Lavage
LI Mei
(Department of Pediatrics ,Xianning Central Hospital ,Xianning Hubei 437100, China)

ABSTRACT : Objective To explore the refined nursing measures of children with lobar pneumonia treated with fibreoptic
bronchoscopic alveolar lavage. Methods 168 children with lobar pneumonia treated with fibreoptic bronchoscopic alveolar lavage in
our department were divided into the observation group and the control group according to the method of random number table, with
84 cases in each group. The control group received routine nursing care,and the observation group received refined nursing inter-
vention on the basis of routine nursing care. The treatment compliance, clinical efficacy and incidence of adverse reactions of the
two groups of children were compared. Results Compared with the control group, children in the observation group had higher treat-
ment compliance, shorter time for the disappearance of fever, cough and lung rales, shorter recovery time of white blood cells
(WBC) , C-reactive protein( CRP) and CT to normal ,and lower incidence of adverse reactions,and the differences were statistical-
ly significant(all P <0.05). Conclusion The application of refined nursing in the treatment of lobar pneumonia in children with fi-
beroptic bronchoscopic alveolar lavage can help improve treatment compliance , enhance clinical efficacy and reduce the incidence
of adverse reactions,and is worthy of vigorous promotion.

KEY WORDS : Fine nursing care ;Fibreoptic bronchoscopic alveolar lavage ; Lobar pneumonia ; Children
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Effects of Traditional Chinese Medicine Dietary on the

Nutritional Status of Lung Cancer Patients
DONG Chun-hua, HE Ting
(The First Peoples Hospital of Xianning ,Xianning Hubei 437000, China)

ABSTRACT : Objective To explore the effects of traditional Chinese medicine dietary on the nutritional status of patients with
lung cancer. Methods 80 patients with lung cancer were randomly divided into a control group and an observation group (40 pa-
tients in each group ) . Patients in the control group received routine care, while patients in the observation group received traditional
Chinese medicine dietary on the basis of routine care. After three months of intervention , the weight, BMI, hemoglobin, serum preal-
bumin, serum albumin, PG-SGA score and malnutrition incidence were compared between the two groups. Results The body
weight, BMI and serum prealbumin in the observation group were higher than those in the control group, while the PG-SGA scores
and the incidence of severe malnutrition in the observation group were lower than that in the control group(all P <0. 05). Conclu-
sion Traditional Chinese medicine dietary can improve the weight, BMI, and serum prealbumin levels of lung cancer patients and
reduce the occurrence of severe malnutrition in lung cancer patients. The traditional Chinese medicine dietary approach is an effec-
tive nutritional management method and is worthy of promotion and application in clinical practice.

KEY WORDS ; Chinese medicine ; Dietary ; Nutrition ; Lung cancer
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Current Situation and Influencing Factors of Nursing Care Behavior

in Geriatric Ward of Level A Tertiary Hospitals in Hubei Province
WANG Fang,LIN Yun-ying, TANG Chun-hua
(Xianning Vocational and Technical College ,Xianning Hubei 437100, China)

ABSTRACT : Objective To understand the current status and influencing factors of nurses’caring behavior in geriatric wards
of level A tertiary hospital in Hubei Province. Methods The Chinese version of the Nursing Care Behavior Evaluation Scale was
used to survey 580 nurses and 620 elderly hospitalized patients in 12 level A tertiary hospitals in Hubei Province by means of self-
evaluation by nurses and patients. Results The total scores of nurses and patients”evaluation of humanistic care behavior were high.
The results of multi-factor analysis showed the understanding level on the definition of human care,the time of communication with
patients, the related system of hospital care for humanities, the concern of family and colleagues were the main factors for the total
score of care behavior from nurses. Self-care ability and the degree of pain of patients were the main factors affecting the score of
patients” evaluation of nurse care behavior. Conclusion There is still a big difference in the care and demand of caring behavior be-
tween nurses and patients in the geriatric wards. The hospital should improve the caring behavior of the nurses in the elderly wards
from the perspective of patients and nurses to meet the needs of more and more elderly hospitalized patients.

KEY WORDS : Geriatric ward ; Nursing care behavior ; Influencing factors
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Research Progress in Chemical Constituents and Medicinal
Value of Smilax China L.

GAO Man-jun, CHEN Mi,ZHANG Dan-dan, et al
(School of Pharmacy ,Xianning Medical College , Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ;Smilacis chinae rhizoma,from the dried rhizome of Smilax china L. ,is rich in steroidal saponins, flavonoids,

phenylpropanes and astragalus, ete. It is known for its effects of promoting dampness and removing turbidity, dispelling wind and

paralysis, detoxifying and dissipating blood stasis. Modern studies have shown that Smilax china L. possess potent anti-inflammato-

ry, glycolipid metabolism-regulating, and antioxidant bioactivities. By reviewing the relevant literature in recent years, the paper e-

laborated systematically the chemical composition and pharmacological effects of Smilax china L. ,which provides sufficient theoret-

ical basis for the development and utilization of Smilax china L. in pharmaceutical development,with a view to further promoting
the healthy, stable and sustainable development of the Chinese medicine Smilax china L. industry.
KEY WORDS ; Smilax china L. ;Steroidal saponins ;Flavonoids ; Anti-inflammation ; Glucolipid metabolism

I, XA SRk, 36 RIBBRE ILRRRAR
B M T 45, h Wb E B i —H—
BB — o DL RO 2
THEBRAELR B TPRE . EER, RIERRK.
VERG RUEBOR B SRR &, B A EANKE
DR, WL EE A BE A SRR E K,
B EHERSE HANEEE, WRGEM TR
HHERWRTEER BHTESSR LR R 5
RAHL, JE W5 AT Bk A4 A5, W AR I AE <5 T
B, ASCNRSE AL LA K 25 P E I T
EHATES, N e S T 3 BT A SRR B
AT RIS ZS YIT A B B B A,

1 FERUFERS

BHLEA 2B A SRR HR EWR, &
AIERR FERRIE AR, & B H AL
g BRI WA IR S, B A T MR
B ARAE R AR R R Y R
1.1 $#h2HE

AR B HR R RIRIL R E B
DL, R—RKEH 2T MRIRT R SRS
YA SRR, B H T SRREA ST, K%
FETRTHEYKE S, B TR, RE

= FEETH . BHALE B RP RS (2023 AFBS13) 4 IR L IR I 7 R Wb A B R KR S P A RE & T H (2022TNBO5 ) ; IR 5

H LR R E R L % Ik 4 (KLRCCM2305 )

# * JHIAEH , E-mail ; 1280499642 @ qq. com ;1601652945 @ qq. com


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

F—HYHEREEHHRN S TR, T8
TR B+ ExE, B s AR T
BT T SR BFLRS T M E-7-0-8-D-
MLk ol ) 26 6 0 1L 2% -7 -O-B-D- ik Mo B 2 BB
EH B TT-3-0-a-L-Ak i R ZEME-(1 -4 ) -a-L-Alk
W2 8- (14 ) -B-D-1lk I 45 258 . hypoglaucin
G.E KT B.pregna-5 . protodioscin , dioscoreside
diosgenin-3-0-[ a-L-tha (1-3-a-Ltha (14 ) ]-a-Lrha
(14) ]-B-D-glucopyranoside | J5i 2 % 22 # . 22-0-H
REEMBT HEHRT TRFETHEZERL
H W REEEHR BT ERRTRET A EH
BHE,
1.2 #F@E

R E Y REIH N A — BRI
PER By R B 2R E i e =k R BB
MR —RILEY, RERGE N 2- B EA
W, BEEERARE FAE FTE RIUGESE
B, SHESERE , NRSET B EENNE
B2 R JLZRK-(7,8-bc) - (3 ,4- R %
#)-“Enem-2 (3H) -, RILFR LK EK-3B-
FE-(1R-3,4- A0 5L ki LAS K -38-12
FE-(18-3,4- 32 F00HE ) ML IEER 3,5 ,7 ,4-T0 248
HE-7-0-B-D-Mt A 2 M .5, 5-— A B % ot
PAREIE RS 4-0-B-D-MLHE Z ML 1 3,4 ,5-= P&
HE-1-B-D-MLHE AT  ZREM. ST RE
HILH%,
13 SRS

WIEPRT LR, AR ENE DR
BTFESY  BRRE L,

1 KX KARXANBRE GBXELUAL
i K
gp  OEFBRREFRISY CREEISAZEERR 524
kY

(+)-lyoniresinel 30-0-8-D-ghucopyranoside, % & ¥ % ,3,4,5- 2 WAL K B, eth-
k%£%  y-p-DghucopyranosideSmilaside A-F,Smiglesidel, Helomioside B.2,6-= 7 Bt %3,

G-ZHABEERS

FEBT-RETARR AR LR TAR AR B R 0T

AlRE BRSTERIATR AR PERARR KASA IR ARR(
RESHEEKTRE

ppag CTHRRATELRRARR TR O EETZRNA
RN (L EEL RER TR} LRRRS

UBA  BHER(pSimm) 45 |5 A ERS

SRE HRSRISI) RESRSIDYY

g FRLDDRLRE CTRPREFER GR-FRALIEEEAR
HB LB 2 RIS

2 HIHEEIER

YRS e T Y2 T, 3L
FEEERS SRR TRRERR, SR RE
RKATETIRG W FBER S, BE T A EREE
2B T4 OB S0 AR 1 25 S T B
KUEYEF IR LA A TEIER S
i, RS S ER D, FEEENMHE—
HRAR .

2.1 &%

BRI REEGRMANGSEHS ., BEANE
BB ABEBL N SO 15 A4 £ I il I B FENR T 4
HERERMERF SR PRI HBEIIR A S
MR, B AR EE R BIER/N. Tt H
BAREMA

JREMERE WA EEEENZ— B
YRS SRR MEZEY R, 7€ LPS KR M
W, B 40 7 A R A o Zhang, Jiang 277
MABE SR 2K o 43 B8 i Ak HS T R 35 Jit 2 4 ( SCLP1
#1 SCLP3-2) , A 5@ i3 #0 i LPS 338 ) 40 B i A9
NF-«xB F1 MAPKs 3 ¥ 3 31 il 2 4 40 B 5l -7 (IL-6
1 TNF-a) f97% 2 Pan 2517 BF9E A 35 3L A ik,
228 (SCLP) Xt H R BB IR IR 415 N B M 45
i R WP R AE A A RS ZEDL , 45 SR R B, SCLP 7
DLE S §) NLRP3 #AE/MA/IL-18 @ ¥, B
BBHIES I 5 /N R IE AR, R A SR 2 )
5, WP RIEAN RS>0 Yang S BIRRHZ
P PR B R B 0k 5 B 2, R AT LAPE AT TNF-o
BIrE A IR R R , IR AE B ] TNF-o mR-
NA #Rik, A4 R-1B(IL-1B8) R FEARAE
RHEMNEREYR, 2524 MES , 040 Mg
A AMEAET . BRAERSTS B R I 5
HEW(-)-RILFER M ZFE 1% ZRAK scirpusin
A BB E LPS -5 09 A B 40 I Y I 57 48 il
IL-18 fRIR, RSP R MR, RNEE 5
RAFEH AT F 12 N EBLAR R BIREHE 5R IR
W A LB, 3 S0 B, REEBL AR R S iR
TlEf. ARPTED 7 T HRIE B IEIT B H 1
EHRNERAGHRF R, RRIKREYTH
Ja , Bt 45 B R R BRA K58 BRIt | A 38 R | Bt
% FEIR LS R B B, A B 55R A
FMILRIE TR, BRRIERARK. a2
LIV EL g & MR 2 XIS 2L 1 IR TR, R


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

&y 362 BHORH B R ) 2004 45 38 % 4 B Journal of Hubei University of Science and Technology (Medical Sciences) ; \@ 1 ¢

PR M e 25 W0 5 1 o1 R RE I B 5 2 ARG 3, 1A
BITER. 2RI RASRIES A HE
B REIGIT R, R R BB & 2 0 2R
R PTBUBE | A R AR SRR TR
REE AR RRE,

PR NI E B HE M, S HEMRAH
REARISIE H 3R R IES R AR5,
TS Rl PRI RR H 3R & b AR R i %
R R VE AL, 0 T B B SR R I 25
FRER, RRBE DA LR R, SRz Y
H BRI EERE L.

2.2 AV HEBAH

BEIERERIR B A5 RALS M Z XE, B
R R ST AR RS, FRFTH
BT FRIAEHEE,

Broel ™ R BB B A R o AR
- TERBERET ., Xu ™ RABHLH LS
R BB AR B B A /N LB S R IR R
PR 5 £E 29 Ak B 8 ok 2R i SR 5
RER TR, o EEAERE RS EM IR R BEEL N E
BEER, FEGSEP R R REZ T DAL
o SE AT B 5 e AN R A s B UUAR,, MR IR,
B BRI HBRIESUR . Lee £ BF9L RN RS
B HRLE YA B3 RSN UL AR B
AR TR S B 10 510 1, BT 45 SR U B B 3 )
SENERR AR BRI A YR B
PRI, R I BE ST E R | 8 g MR A g s L
BT RIBE M. 2REP xR
BESERE IR L E SE E E  PR S BB S B RR R
WOE T NS 4 2 mRNA 58 (R HEAS IR
FAL, B R TR AR B I A, Yang 1 B 52
EHBHEH A AR ISR R NRIERE
B, R HERR B S R AR I R B-AAk, SBEURE M I
HERIE B K. Kong £ B 2 ABEHL
By EAE A AR H I =B IE B
Rk, R B AN B-E Mk, S R B 4
MO o3 f , IR B TR A BEBOR . R R T g g
RMHWEESRE, BB E O TR IR A
Bk 3 AT oh B I ORI AR I B . Li &7 B
R IAESL LB P LLE AT B 8 0 A YR SR T
B HE B A B , SR S Wy 3 0 T M 1 A
Yk 75 2 ER P R B ERAE RS M S IR T
JLBR 5 R REARSE R B BE (J8 B BRI R UCF-014, 5k
S ZTH I IREEPHFEEBRES ) , 8 SR T A 5 25 1 A

S 5% e, Kim & B e R B3
(SC) FIA 1B R BEBE B $RELY (FSC) MMk & i
SRR RN R I A R AN BT AL MR, R
SC 01 FSC I8 i BEAK 1L 75 A= YR 5 W B 48 I 5%
REAR A RS E I A5 MRS P o, B
SRS BB B A N R AR 4 o R OB A AR I 3
AL TRBH k45 L B 252, W KBRS G PR
ERLEE, R R R A EER N,

2.3 R

BFFE R I, B8 3L o f— B2 B 43 BT 7 b
BT B A2 25, Dalkl £ Broy R B3k
BB AL A5 40 35 A FL B L A B S8 A B
SRR, IE SR AR T, R TR
Li £ B R B, S FRETY R T HAEH
AN S R R G, IR R AT,
RETY R T R R PEE . Fu %0 BF 5
BEHL I X A 088 40 L E 1 A P B R
HLEEEA S AT X PR R B B % S0
ToRIREH , B RO H T BB A 5. T
FEPVHIG R, BER R BB 06 90 S
24 LT A 20T , IEL K 0 555 988 4 A0 5 30 4
FAE R R , 2 B R, 3 S B
R SR TCRR S T R A e A
SO N TR R AR, REES
KRB AIESL 2 B 2 B A1 R [ R B M
HNBIFRRREE A K, R BRI BEL 2R
ZES R SOR S BB A 2 , B2
HEEAE,

T PR 5 R R R0 B B4 R 3R
BEEF R ETRIEAR, BN, &
ENAYIR BT R B R LA, B x
SRR A BREE, R T B A X 4
BTN R ALY R T BB 25 e, 5
HEEHRTHYE,

2.4 ReHh

BEERAB A ELRER ., Joo 4
ST R IR B 10 20 R T T R0 SO B2 2 I B
BEANSAL 2 BE AR 8 R LIS HF B . Xu
2D oy 9 SCLP B — MBI R R B Y
R, B AR EE S, T SH AR D RE,
WP R M AN 25 . Wang 2407 B
X R LR 2 W B 4 VB 0 T JOE 4 P T3 AR A
WHRNEREEEBE AL EREEH. N R
FE AL AT, 3055 S S A0 A B O 1 F


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

o, FFHERE N 2 B 2 B Ak 2N B AT AT SR AL
FIAF, B H,0, AbTH A/ T8 59 4R LTS
FE T BRI B, R LI SR B IILE
HrEH

WA, FRILE A TG B AERTSI B A 5
SRBETIRE DU IR BRIMLAE R 24K | 48 E kAR R
PR 73 B R ML S AR E D T B R E
BE R HRE W RS R
B g e, kPR, R PR O &S, Bk i1 FAE
JEH[38-39] o

3 HiEERE

RXRGHER T R K2y 3
M, ERBFI R E, TEAER AR
HRF  FERNARNE, TERTHRTAR L
iEo AR, BEEM LT P R RR , A E K
AW 3R =6 , R 56 L W RO S s AR
AR S, I, S8R0k Bl 1 IR B 25 %t
PORERE RPN R IR . A SCHES SRR R IR
ARG TR BB A B AU RTR, , Xl PR
FIEJbt 3 A DL AE 70 i 7 T4 B T 7E YA Y7 BT
BifER, B ik, FE SR e Bt oE b, BR R E AT AT LAk
HERI R B AT, R LA
YHE B PRIE BLAE , (R PE BRIl Y T PSR R

SEHk:

[1]FENG H X,HE Y,LA L, et al. The flavonoid-enriched ex-
tract from the root of Smilax china L. inhibits inflammatory
responses via the TLR-4-mediated signaling pathway[J].
J Ethnopharmacol ,2020,256:112785

[2]ZHANG Y,PAN X, RAN S, et al. Purification, structural
elucidation and anti-inflammatory activity in vitro of poly-
saccharides from Smilax china L[ J]. Int J Biol Macro-
mol,2019,139.233

[3]JIANG S, WEI Q, YE X, et al. The anti-inflammatory
effect of Smilax china L. extract on LPS-stimulated THP-1
via downregulation of MAPK and NF-kB signaling path-
way[ J]. Evid Based Complement Alternat Med,2021,16:;
9958808

[4]YANG L,ZHAO Y,PAN Y, et al. Dietary supplement of
Smilax china L. ethanol extract alleviates the lipid accu-
mulation by activating AMPK pathways in high-fat diet fed
mice[ J]. Nutr Metab (Lond),2019,16(1) :6

[5]XIE Y,HU D,ZHONG C,et al. Anti-inflammatory furosta-
nol saponins from the rhizomes of Smilax china L[J]].
Steroids,2018,140.:70

[6]ZHONG C,HU D, HOU L B, et al. Phenolic compounds
from the rhizomes of Smilax china L. and their anti-in-

flammatory activity[ J]. Molecules,2017,22(4) ;515

(71% %, ZHR XA, £ B EPREHKREH R R
Hoge FEELT]. W E SLB07 Al % 40 7%,2011,17(11) .92

(B]1A# XNE,FHhE, & MRREREW L ¥R
R®[T]. dp ¥ 24,2017,48(24) :5099

(9]%FH AR, 5%, %. £RBELERLF LI
2 ki E %,2011,24(3) :387

(10]54 X, it &£, % REFHWRELRSW
FRI]. & B H# A ¥ %4H,2003(2) :23

(IR #, &8, NEK, % SREGTANREL W
S [I]. P 2% %5 5 5 K % % ,2008,89(2) :123

[12]FEF, FH, A% FECFERL>WFR[T]. B0
»E E E %,2007,141(6) :1404

(BIX#2,XNE,HEAE, 4 EERERZHLERL
#R(I]. 2 EE #%,2016,27(5) :1064

(4] E%, B &, % %7, %. LK T AW HPLC 4
fEEERS LEE¥E0H K2 EWE[I/OL]. #
% #,2023(11) :2767

(15]Ea% %%, X0k, 4 SRS BEARELBX
AR BALE [T]. & B0 R 25 32 ¥ 4 %, 2020,
36(24) :4039

(161228 @RNEFREGREAH KB BT EBERERK
RAE[T]. WK+ P E#,2022,41(8) :30

[17]PAN X, WANG H,ZHENG Z, et al. Pectic polysaccha-
ride from Smilax china L. ameliorated ulcerative colitis by
inhibiting the galectin-3/NLRP3 inflammasome pathway
[J]. Carbohydr Polym,2022,277:118864

(18], &R, 4 HA, 4. RELFAWIRISLE LR
REREFRAREBRWTKERTR(T]. &
¥ (3 R),2021,30(2) :157

[I9]RAZE, A, vt ), % RERRARB LAWK
B AF R [T]. Bt B % ok % ¥4 ,2017,19(3) :1

[(20] 7 2%, 564K, T R, %. R &2 TNBS F R W R %
Y4 M % A B TNF-o NF-«B By % [J]. R A ¥ %
R-# E % HK #,2015,17(3) :550

[21]LEES Y,KIM J H,PARK J M, et al. Antioxidant activity
and inhibition activity against a-amylase and «-glucosi-
dase of Smilax china L. [J]. Korean Journal of Food Pres-
ervation,2014,21(2) :254

[22]XU M, XUE H,KONG L, et al. Smilax china L. polyphe-
nols alleviates obesity and inflammation by modulating gut
microbiota in high fat/high sucrose diet-fed C57BL/6]
mice[ J]. J Funct Foods,2021,77(8) :104332

(23140 B4k, R 0R 8, TRk i, . 3 3L 3t AN U R A R
WP [I]. ¥ EA & ¥H,2016,16(3) :30

[24]LEE H,KIM J, WHANG W K. Chemical constituents of
Smilax china L. stems and their inhibitory activities a-
gainst glycation, aldose reductase, a-glucosidase, and li-
pase[ J]. Molecules,2017,22(3) :451

(25] &k, BAF, 28, % REBRY A B ARH
Be oy ®wy [J]. 90 W R 3k ok % % 4%,2020,42(2) :385

[26] KONG L, ZHANG W, LIU S, et al. Quercetin, engelitin
and caffeic acid of Smilax china L. polyphenols, stimulate
3T3-L1 adipocytes to brown-like adipocytes via B3-AR/
AMPK signaling pathway [ J]. Plant Foods Hum Nutr,
2022,77(4) :529

(F#:% 368 X)


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

MEGEEREEATEF 1 ERTONRIEF
HIERTIRBERE"

FEz'rm H'.®m M, EF

(LW E L ¥ E¥i, W Tt 418000;2. Mg EH S o E¥ )

0 A F 3% (HF) B0 i8R R R EAARRAS W R A, LB G & ¥ B F 1(SIRTL) 28T
BB —HHRN E LB UE. AXEENET SIRTL W &5 48 M K A HF 3857 o 8948 % 1 AL
#,3A% SIRT! ERR THEM B AN AR BEL, wE HF, W A SIRTL 7 LR S HF RE L H 2R
£k, h HF g T R BEFTHWESE

KBRAREERTEF L0 RERBEEA

HE4r 35 :R541 CERERIREE A
X EHE 20954646 (2024)04-0364-005

F RS (RES) SRREm(0SD) ;5
DOI;10. 16751/j. cnki. 2095-4646.2024. 04. 0364 '

Research Progress on the Effect and Mechanism of

SIRT1 in the Treatment of Heart Failure
LI Su-yun, YANG Shen, YAO Zhi-yong, et al
(Medical school ,Hunan University of Medicine ,Huaihua Hunan 418000, China)

ABSTRACT : Heart failure is a clinical syndrome in which cardiovascular disease progresses to its end-stage. SIRT1 is a nico-
tinamide adenine dinucleotide-dependent deacetylase. This paper focused on the structural properties of SIRT1 and its relevant
mechanism in the treatment of Heart failure, and concluded that up- or down-regulation of SIRT1 led to mitochondrial metabolic
disorders and heart failure aggravation. Targeted regulation of SIRT1 may reduce the occurrence and progression of Heart failure,
and provide a new idea for the treatment of Heart failure.

KEY WORDS ; SIRT1 ;Heart failure ; Metabolic dysfunction

1> J1E 8 (heart failure, HF) R #R.0F, B35
B HY BT S AT K T R A, OBk 4L A
B R R B RS AE R B R AR I RE TR R
M—RINE R B IGREGE B, R & Ful M5
mERBHLFEEAZ—, BRIRE HF &
PN 1.3% ,FET-R R 2. 8% , [ H L FE A
A iR AN AR R, A St T A 3D TE IS Y
— KPR o DARERREE R, PO LA M B
BRI RS AR R s O LA e BRI
MR TSR RS HF K4 RRKERE
7P, FEERREA , BRI ZBAL B L AN

ENEEAFREHE HF B EBEEHERS,
TiemRaRMHARSTHER, B 25 EH
AN E AR, RBIREBH e A
BRI BE T R B, S AR T e
UUBRME BT F 1 (sirtwin 1,SIRT1) 2 —R4 %
2= ZBHEEE BB AR P E R R R
KRR FREHTE BB R AT T i
HEEE A MR, SUERH B RAR PR,
SR B A AT FEN N SR A YR,
FATE 4 Z AR M E AP SCER, X SIRT1 78
HF & f4E B B RS DLR AT 4538 , DA A AT
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HF 24657 5 8

1 SIRT1 &4t

Sirtwins J&— 8 75 4= Ay ik o T2 77 7E I OB
TR B Bz B L e — 4% F R ( micotinamide adenine
dinucleotid, NAD + ) FJ i ZBEiLEE, B T M 2KRAE
AUz B . BRIERLSIYFE LA T A
Sirtuin ZEZE H, BA149-% 4 SIRT1-SIRT7 , 3 &
H A RTE4 M N B R A2 & : SIRT1.6.7 EEAL
THRA% , SIRT2 EZ AL T 40 i, SIRT3.4.5 £
BRI TR Sinwin FIEE AR KD T4
A — N IERRE , B &8 — MBS, X
AMEAR O XIS B — R —/ NG A AL,
$E KK Rossmann {7 & G5/ N SR E 6 45
Fayis , HAS i & NAD +/NADH 4547 H. SIRT1
72 B AT Sirtuin KRB HPHAREAT ZHIRAR
MR . SIRT1 ZEEAMFHEMK1021.3 £, F9 4
HMB TGRS, K/ A 80 ASHREEXT (bp) 3] 2120bp
Z I8, SIRT1 5 3 F A& —4 CCAAT & M¥F
2% N F-kB( nuclear factor kappa-B,NF-kB) 5
GATA R FE SO, LA X — K/ K 350bp
#) CpG 5, W 4t 747 NMEERME HR, SIRTI
AXABZEAMIEABEASEFHEFH#HTH B
b, EEAIE S E A BRI T RS 32 Ay 3
# 1% N F 1a (peroxisome proliferator-activated re-
ceptor vy coactivator-la,PGC-1a) &% F LI 40l &R
2 HiZHF 2 (nuclear factor erythroid 2-related fac-
tor 2, Nif2) . X 3k 5 A ¥ F H F (forkhead-tran-
scription factor, FoxO) | # {k 4= K B F-B ( transfor-
ming growth factor-B , TGF-B ) A1 it Jg #1 | Bl -7 p53
& BEEWAKESRHABIME, B £,
SIRT1 ZELEH R HRIK, FFAEFRENOME
RIPTIEE

2 SIRT1 5§ HF

2.1 AFREAR

UL B G R A Wy AL = A Y ATP 2
HrpOIRTIRER R EREERIR . SN ARTIRERERS
FLERERBRASSBOINAREHREM
AR TR T W, B & Bk HE' . PGC-1a 2
FAE TR NI | AR 32 R 5 SIS I 7,
5 SIRT1 X &%), PGC-1o I F W HIES
oL pERE BN . BF &3, SIRTI
YEATF PGC-1a, % LB PGC-10 BB R SR L,

B HL 55 0 o, R BE 0 BE 59 BE B R Yu
2 PIERgE R B, TR SIRTI B2k, &6 PGC-1a
2= Z AL RE D T R, R E T 0 WL M A R AL B
RALIREME BRI E R, BL IO Tk
2GR HF W& 4, Lu S BR LA,
SIRT1/PGC-1a 1558 W FUIIE , 7T LA i 2 br Ak
YA R, BREERE, B 2 HF XK.
Huang 25" BF92 R 30, 255 SIRT1 F3EHE, o7 B
PGC-1a fZRIX , FEARGORLAR IR 45 R PR T, #EPL 0
IR 5. a3 %Ak 4 I 1k 3 78 4 TS I 2 AR
( peroxisome proliferator activated receptor-a,
PPARq ) it £ 3 % 38 % B 9 %% 3, Kalliora
U BrgY %I, PPARe A LLE I REME SIRTL B
BIFEIRK S, B0 PGC-1a B Z BEAL , AN T BAR 0
AR R PR T e, BRTF RIS LR A LG
( AMP-activated protein kinase, AMPK) 2 —FF &
fEi8a8"" . He %" BIFEiRal, AMPK () AT LA
#1E SIRTL B9YE I, 30 PGC-1a BIZRIK, IHEg L
DURY R B ATP B IE % 74, 14, Ka-
washima 2"V BF9 & 3L, SIRT1 SRS A LW
LR EAIERBA , BRSO IERE
BN/, A AR, SIRT1 B RiA S
BFELR R T B8R R R, X R AR R AR
AR T, SIRTL X) T #i# 5 H &1 Al fE 727
PG, M HET RS SRR PR E MR
B EEFH—-SHRRLE ARG, B, SIRT1
A 4% PPARa AMPK fif#% 3¢ £ 283 EiF PGC-
lo MR, REARRATIBE, T B BB,
R0 BIE IE 3 s AndF ok AR E o
2.2 FFTEREAER

1544 (reactive oxygen species, ROS) 2 HL{&
BT R SRR N7 A B A = 4, v 40
FreRbR = A, IR B 0L BEALAR B P9 R 3L
AL, 7B WLE0 A, ROS A il T —
IR, 7 & 40 M S B AR T R AL R BOIR S
B2 0R LR 45 B A4 B3R RABLIR R T BB Bk ATP
B, FECERRE O E B R, I HF /)
R, BIREIES N2 B8 RN TR
PR IR T4k, BTSE & L SIRTI f
Hm N2 f 238, W LA BT R AL RE T, b
ROS A=A . HIK , FoxO ZE B o 78 8
SR BEEEENAE , Wang £ 5}
TR, SIRT1 fyR BB, & Z B FoxO1
W%, 93 ROS By BB, T Zhang %™ B
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KI,#id B SIRT1, v] DA 58 FoxO3a M i 2
BEALREE , W Rt & 4 ROS, RS BRI, 7%
¥ NF-«B 240 4 AE 2 B B RSB e,
S 5EALNIER ST . Ren P BIE R,
9 SIRT1 FyZRIA AT LA 3 NF-kB B &4k p65
WEF: Z B, WA R RAE , BB ALRIY
RBIH &, Hoh, AR RE, e 440
ffi A= K ¥ 21 (fibroblast growth factor 21, FGF21)
WA S5 ANTHALEERGERNKRIX,
Planavila %™ B9 K3, 138 SIRT1 {9335, AT %
3 FGR21 Hy7p i3 % , AT 980/0 0 L4 L 7 ROS
Fir=d, B2Z,SIRT1 Al L@ &5 AE.0 N4
i Nrf2, FoxO, NF-kB . FGF21 £ £ i & 4L B %
H TR, BN ROS 4 /T, AR 40 BIL4H
iR RIANR, €L
2.3 WO Y

O VAR AL Y B RVRRAE R O UL R AP 228 JR Y
o B AR AR R TR . O LR A A {008
2 BRI AT , X5 BRI ARG L2335, F A AL
ART] KB A HF'!, TGF- 22— L A 41k
HIHEH, 3 E TGF-p1,TGF-B2,TGF-B3 % 3 N iE
%, H A TGF-B1 ¥ 3 77 78 T 0 WL 40 Mg
SIRT1 & TGF-B R # FHFATHEF, RIERAET
TGF-B MRIKE , NI KR A 4 s hi 4 4 I 1
A", Bugyei-Twum 2™ BF52 & 81, YR & J15d
/DRI SIRTL 354, AT LA TGF-B1 AL
&, RO RO PER, B EEHNK
KAER, Han P58 R 8L, 76 7 ) 20 2L R R
MiEEIH HF &+, SIRT1 MR H T RS
TGF-B fIRE B, FR 18 i F 4 40 M By 3 58 43
R R R H AR R QRO AN E HF %515 . Cap-
petta 21 BF 97 i Bl T 7£ T 2 & ( doxorubicin,
DOX) 53 By 0> WU AL 2L o, % SIRT1 A REAIK
TGF-B /K, TR 4 H E W A4 B, BE L T E,
BWELPEMAHERE, Lu S HREHR, ER
H'E _FJE & (isoproterenol , 1SO) i S {0 I €744k
R SIRT1 f33R A AT LA TGF-8 , i/ [al
BRI, MEAELBRE, WNEZ, 8E
SIRT1 7] LAF i TGF-B ByR LK, w0 LA
LR ) LT A 40 L S 3 TR AN 404, T 4 R
WA 4EAL B &
2.4 BFEmieRT

AT R — A LA IR R T,
HF 38 R B R R SR AR B IR B O AL
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MRT- R, 7EBLME HF BEOHUHS S,
LR B T A R e A R R
PRS00, 0 LA B 1= Bel-2 #1 Bax
MXRBAMFERE LB A KA, Lu £
BFSE &3, SIRT1 3k B3R, W1 LUE 3 ¥ Bl-2/
Bax {4 H 33003600 WUAR BE YA 7=, B HF S 3 A
W LA MR, Qi & PSR, SIRTL fgi
TSR R 4y 3, W0 L R YE T, T Huang
& B9 R, MeA# SIRT1 453k HSF1 Z.BEik
e AR DA AT R E o Prola 1 5T
& BL,SIRT1 o] fif elF2a A% &R (K143 ) R 3=
ZBEAL , Y/ PR R O O 380 8 S . LR BRI T, S
2 UF %M, MTiE 2, SIRT1 7 x5 #E T
HSF1 . elF2a 3= Z Bk, @5 W T A 6 B i
635 (40 Bel-2, Bax 25) , 4 HF B34 1.0 L40
W,

3 RES5RE

i b, BB KEMFTIESE SIRT1 7£ HF 1 2
TEEER, S L4 R B E A >
ROS R & vt & 0 L4 44k B AR 40 L - 2%
SIRT1 fEy—Fh B E M AT E A, HI68
ZH BHHCEHHES S LRSS AEEFSEKE
ML BB, FE L, BIEARMNIIGER
EH NEEMRRS%FETFHEEMEEE
FABLKI T 5 2R R R A m, 0k,
SIRT1 EARFKNAET , AR HRH LRER
BT RS G ARRE & A TEL, T
&HHF, EHANEFEFIENEEERNER
JUHF, BER M SRR R 3R, 7E R [RRE 20 i A 7
#MF ,SIRT1 MRIAFAIRESRBAFMNEG R, H
I, RABFSE SIRT1 5% B F i) EL R Rl AL
HREVER, HIK,7EEHRTEASHR S, X
SIRT1 WBBSF AT/ A2, JLH R L FKH
RIHFR IR RNA, K5 3E 485 RNA, BFR1 &
,SIRT1 ZEME ) Z S 53E4 1 RNA iR
7, 7€ HF # SIRT1 2 &S 5FEH—HH
5. S5H#& SIRT1 fE AVLGIAH L, 35 SIRT1
RRESERN/NT FEYRI B RIAYT HF BiNE
BMFB. MERSEMEXRRTYENS
SIRT1 ¥EyF L EM SRS REE —EWIEM, B
REBFABLRLERNEMRRES , IRE
RATFE—F R G FEERRTREA
FFJ% , SIRT1 fy ELARAE FR¥E B 7820 f8 4T, Mile IR
16T HF FFF R AR 2 AT e,
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