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Synthesis and Properties of Mitochondria-Targeted Antitumor

Drugs Based on Hemicyanine Structures
YAN Ke,MIN Shuang,GAO Tao,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To first synthesize a mitochondria-targeting hemicyanine derivative with antitumor activity. Methods The com-
pound PNIN ( (E)-2-(4-(bis(4-(pyridin4-yl) phenyl) amino ) styryl) -1-ethyl-3 ,3-dimethyl-3 H-indole-1-iodide ) was designed and synthe-
sized by using the indole cation in the hemicarbocyanine structure and 4-( bis (4-( pyridin-4-yl) phenyl ) amino ) benzaldehyde as substrate.
The structural characterization of the compound was identified through nuclear magnetic resonance (NMR) and high-resolution mass spec-
trometry ,while the photophysical and chemical properties were investigated by means of fluorescence and UV-visible absorption spectrosco-
py. The electronic structure parameters, including the electron spin-up ( ESP) ,the electron hole ( HOMO) , the electron spin-down ( LU-
MO) ,and the energy gap (Eg) ,were derived through theoretical calculations. The toxicity of the compound was detected by using MTT as-
say and live/dead double staining of cells. Mitochondrial fluorescence co-localization imaging was photographed by laser confocal microsco-
py. Results The synthesized hemicyanine derivatives exhibited anticancer toxicity, red-light imaging ability, and excellent mitochondrial tar-
geting. Conclusion PNIN has the capacity to mitochondrial-target red-light imaging and exhibits cytotoxicity , makeing it a potential mitochon-
dria- targeting antitumor drug.

KEY WORDS : Antitumor drugs ; Hemicyanine ; Mitochondria ; Cellular imaging
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IR 2 3, E 4 R, . R TR E R Mg AR R AR AR [T ] MR FRFR(EFER),
2026.40(1) :6 — 11.

T R B R X MR R 4 PR S 5E TR A I HIAE A
RENFIHE"

A0 HEE LR W] RES TER ARG

(1. M B E R E 225, 34k K F 43710052, # B K 2 E 23 0 E 2k,
3.RTWE — /\Fn[%l%ﬂ?*“ﬁ)

TEE BRI BAE R A NA MBS B 6 (Tub86) 4 it 3 75 T 4% 69 % vy R 1B ALKl . ik %A MIT 3% | F
W F & RJE SZ 35 Transwell 5235 Hoechst 33258 4u 8 45 7 3=, AT FT R B % Tu686 4 A K T W Hmw., W& 24
F BT BTN H A E AR A T E A 2T %5, % 5 Western blot 523040 I 4 5% 4 5 89 &k 3k AT 30 F LR E
GR FHEFRTREISE Tu686 M U R T M B WEAHEZFARENEARFELREREL 19
MNKEGG EEMN BT, HEER TR AT ARBEENX BN NG HERE, 2 T HELERET, FHEERSH
B 0 B HE 4 6 7 V. Hoechst 33258 % 1 Western blot 45 R & W, 31 % B2 7 LU 5 Tu686 40 fiw ) =, I ELE £
STAT3 \BCL2 % & %k ik T ,BAX & &3k Ll G50 #70k 3 B 0 Tu686 41 i iy 85 78 3T 7 & 7 /WA B v 40 %11 A, 5F

TG L HELAAX,
KBR:FEERRRBAN; > FAE; M AT

th & 425 :R965 X HERFRIRAD : A
X E 2 :2095-4646 (2026 ) 01-0006-006 F R ( FIREIRS ) #RIRALG(OSID) :

DOI:10. 16751/j. enki. 2095-4646. 2025070815

Inhibitory Effects of Gambogenic Acid on Proliferation and

Migration of Laryngeal Cancer Cells and Its Mechanism
LIU Yan, XIE Mengting,ZHU Hongru, et al
(School of Pharmacy , Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To investigate the effect of gambogenic acid on the proliferation and migration of laryngeal cancer Tu686 cells
and its mechanism. Methods The effects of gambogenic acid on the growth and migration of Tu686 cells were analyzed by MTT assay, plate
cloning assay,wound healing assay, Transwell assay and Hoechst 33258 staining. The molecular targets of gambogenic acid on laryngeal
cancer cells was predicted by Network pharmacology and molecular docking, and the expression levels of related proteins were detected by
Western blot. Results Gambogenic acid significantly inhibited the proliferation , migration and invasion of Tu686 cells. Network pharmacology
screening identified 19 common targets of gambogenic acid-laryngeal cancer. KEGG enrichment analysis suggested that gambogenic acid
might inhibit tumor progression by regulating cancer-related pathways. Molecular docking results showed that gambogenic acid had strong
binding activity to the core targets. Hoechst 33258 staining and Western blot results showed that gambogenic acid could induce apoptosis of
Tu686 , down-regulate the expression of STAT3 and BCL2 proteins and up-regulate the expression of BAX protein. Conclusion Gambogenic
acid can significantly inhibit the proliferation and migration of laryngeal cancer Tu686 cells,which may be related to multiple targets.

KEY WORDS ; Gambogenic acid ; Laryngeal cancer cells; Molecular docking; Proliferation ; Apoptosis

s (' Tu686 ) FY A Jf 4 Jis 4 BRIBA AE S I 38 1) 265 %J” BRI, 4 A T AR T 2 e 127 9
20 fi7 , [ it S A BRAEE SE T IR R R 85 18 2 1 PR TR R T ARIAYT AR BT, R
e o e — i 22 A T AR 1] B IR A s, - e OA e ﬁﬁ%tﬂﬂ’ﬁﬁﬁiﬁzmo P, o 22 S O % 4

w FEGTUH HERHRCA B TR L BT WGZX-02) 5 LA T s B A2 113 (R {4 1) (2022BCEO11 )
* s WEVEH , E-mail :664357688 @ qq. com
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AR 2548 5 B R AR B SR — A
TR R R AL PP R B R AR IS L o), BT S 25 (R e Al
IR HUA RGO E PG o R e R R
S5 EL i U B R I IV R ) e R A 40
PEFHN 88 T 16 0 988 o A 76 40 8 A SR 5
W, A T B A A 0 S S 45 T 4 2 B ok
WRITHTRE BT Tu686 4I I3 5 A2 Y 41 FH K
HHLH

1 #MRETE

1.1 ##

WS 200 i Tu686 (A S 5% % R A7 ) 5 B e 5 IR
( B AE R A RS |] L, BS0231, 3 B A it i
HPLC =98% ) ; CO, }%5%4f (ESCO /A H]) ; Hoechst 4t
R & (o E 3R B RA 23 F] L, C0003 ) s RPMI-
1640 153 (Gibeo A 7)) s FBS(HMURIE A F]) ; [T
(Bio-channel 2y H]) ; 92 % i i 88 (OLYMPUS /3 w] ) 5
BAX STAT3 . BCI2 #i{& ( ABclonal /7)) ; GAPDH #i
A (Beyotime *EHJ AN F]) o
1.2 F*

1.2.1  4ifEsss%

Tu686 4 U 7 7 10% Ji& 4= ML 375 ) RPMI-1640 5¢
ISR TEAUE SR, T 37°CHER 5% CO, WK
M TCTR 5 FRAR Th kAT, 40 %5 B2 35 3 80% ~ 90% J5 F
1.2.2 203 e g Al

4 Tu686 £ A: K 2 XHEUE K I, 5 1.2 x 10
/LAY B B B T 96 FLAN M RS TR . A 41t b
RERRIR 80% B, 43 45 T B R 0.1.2 .4 .8 16 pumol /L
B IR 25 ) AL B 24h B TS B AL G AN 10 L
MTT TAEWK , TESE -6 & 4h J5 385 B3, BfLUIA
150 L —HIFE X ( DMSO ) 2 ) J5 7E 45 IR 7% ¥
15min, R ZUEERFRX T 490nm < I £5£L
WG SCREAEL(OD i) , #e A= A IEAETG 26 (% ) = (259
2] OD R/ X HE4 OD ff) x100% . T 3 IRLEK: .
1.2.3  4ff-F-Hr e BT il

B K 1719 Tu686 41 LRk, 3 5 x 10° 41
JL/FLI % B R T 6 LA (FERMARA 3mL) o ff4H
NG BE 24h J5 R4S TR EEAS B2 0.2 4 8 pmol /L
H BT RE BT R 25 W 15 9 3k ,37°C 5% CO, &k F sy
7210 ~14d, YA T3 [ =50 A 4i g iF B AT 2% F 52
%o, FESTALGYE SRS, H] PBS S ik 3
U, A 5 25 3 [ 5 20ming, Bl JS DL 0. 1% 45 5 58
Lo AL B 20min, 753 PR EE 64 f5 4R 48 BIR , S5 50

23,
1.2.4  RPRSCE:

K Tu686 AL 3 x 10° 20 it/ FL 1 %5 B 70 T 6
FLAR o R4 5 3k 90 % I, i ] 200 WL TC AR Sk
R IR, PBS 5 B8 2 BR i % 40 I ), 20 i A e J&E
%50.2.4 8umol/L [ # B2 2mL (2% FBS K %
) o T 37C 5% CO, AT Higf 24h, 70 51E 0 F
24h JERAERR XSGR, TR AR A AT
% = (SOh-S24h) /SOh x 100% , B4 5256 3 ¥K .
1.2.5 Trannswell 28 51T #5056

Transwell SZIGHKE Tu686 4 [l F JG Il 1 5% 77 5
Lk 6h (728 S22 1 56 T Transwell | %8 43 94 3
B IE R B A TR B/ 3, 37°C I 30min 58
AL G o ¥ 200 L 20 i 2k ( TG I i 5 77 4k )
PR F 1= AR 1 x 10°/mL, R %48 B mA
500l 50,2 .4 8umol/L Hr jHk # /2 (20% FBS £; %
B) o FE3TC 5% CO, Z£AF T TR 240 J5, B /)
I 2 20min, PBS 225 VE 1 1X,0. 1% 45
S OBAL BE 20min , AR AR A TS FA IR ] Image
VTG PR AR/ R 283, AT R/ (R 2%
o= (SIS A0 A X AR AR L) x 100% |, SEEG
23,

1.2.6 Hoechst 33258 Yu{n

JEIHE Tu686 4l a2 B2 4 x 10° A/ LA T 24
FLAR, INAHE S 0.2 4 8 umol/L PRI ik 3 1R 475 5 2
AbFE 24h 30 S U B gL 40, PBS it 5 B, Tm-
age J FATHEOFGE T T 40 i AR
1.2.7 e IR s A B

L)L “ Gambogenic acid” iy 2 1a] , & T 245 W) 8 25 5K
P52 BATMAN ( J7 [n] £% 425 ; http ://bionet. ncpsb. org.
cn/batman-tem ) PEATRI 25 50 B, ARATHT Rk R AU 4544
SR TR T T B IR A ¥ L A L AR, B %8 Pub-Chem |
SwissTargetPrediction , TargetNet 5 Pharm-Mapper 4§ 4§
I PR AR TN 45 8, M B o A B . IR I R
Ffim 44 218 4 UniProt %408 28 #4748 — AL IE, I J&
AL F SEPR BT s TR A TR e E
1.2.8  RIEE P L i 1Y i

FLF GeneCards ( hitps://www. genecards. org) 5
OMIM ( http ://www. omim. org) 543 %, LA “ Laryngeal
cancer” A S BH ] K6 28 I i G e Jj AH DG HE R, ik — 2D
VAT R e 957 A O T R TR T B AT 58 X
fr, 221175 BUE ( Venn diagram)

1.2.9 oy e e IR ol X 45 B Ay 2 A H AR
k¥ 2%
BEF STRING 4l 2+ 1 25 - o 2 A7 S A5 1Y
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HEFUHEAE I (PPD) B4, 3 LIAZ 088 5 ( Degree =
10) WX ALY fHo ik — 20 2R J] Cytoscape A4 (fRA
3.8. 1) %} PPL 25 45 T MALALAL
1.2.10 GO YifE 45 KEGG @I & 0t

i# 1k DAVID 4 % ( https ; // davidbioinformatics.
nih. gov/ ) 4 0 VESRAS A SCHEHE s B S A RT- 5 L 1
$£“ Homo sapiens” Z ¥ & B & YK R P <
0.05, Jf HAIH R & & #E47 al AL 73 i 30 < A .
12,11 ik s iR O A FHHE s 0 T 4

R EFTHE R Y = 4R 2540 B di i 1 RCSB 2 1 i
$5)% (PDB, https ://www. resb. org) f Z 3R HL, F: T
TR AR, SR AutoDock Vina 1. 5. 6 ({4 & %
BRI S A% O RIS s AT 20 T XU 5 . il
XS AR XA A PPl D0 B L& A haE
(AG) W SYIFRL, feZek M Pymol #7248
1.2.12 PN

FH0.2 .4 8wmol/L (18 8 R 1 77 37 7 Tu686
AN 24h J5, W BE SR AL, PBS 8 3 0. A fE
(9 RIPA i ik 24 /% 40 e, 20min J5 HT 3 J7 45 40 At Al
WE IR . 4°CE.0 15min (15 000rpm) |, 5 KT
TEWCER HIEE . BV TEE BRI R
B PR E S, ZHUE Lh, RS B, In-
age J BAF 4B, 1158 STAT3 (BAX | BCL2 K FE{H 5
GAPDH Ry JKFEEMEZ L, DARf i AR ik i
1.3 git 5k

{4 [ GraphPad Prism 9.5.0 #4745 1H0 7 3 64T
18 Bl A R UL (2 £5) 7R, I ] One-Way ANOVA
PATEEE T, P <0.05 R 2253 BA g4 3,

2 7 R

2.1 #R kB Ak e g% Tu686 #4935 74

SKH MTT 23614 Tu686 20 i 1% F1 15 It . 45
SRR (1) BEZ5 W T AP R B T
W, 3 3 B 37 T B0 2 T LA b 4 5 1 e 30 o i 98 200
AR

8

ICs0=8.192pmol/L

-

o

o
1

%

cell viability rate /%,
g
1

0 1 2 4 8 186
GNA /(nmol/L)

lioumol/LiMatt, % P<0.05, % «P<0.01, % % %« P<0.001,n=3
B 1 7% ot Tub86 48 i3 78 1 & vy

2.2 H7 R SRR A ) v IR 4m R S AT R,
UNIE 2 BiR , SFAR O SE G, Tu686 21 Y 4E 7%
BBEZ5 W B T = S BUBR B BRI A, S A5 R K
W, IR I T A 2 0 S O 0 0 G ) T e R A
HHEAWRAE S 25k B S IEAE G

clone number

Opmol/L 2pmol/L
0 2 4 8
GNA/(umol/L)
Eo;mol/'[.z"ﬂ*ﬁ bk, ##P<0.01,
ApmolL Sumol/L sk P<0.001, n=3

B2 e E st Tubl6 248 i 7 6T R ik i Bl

2.3 FREk B k) e % Tu686 49t 45513 &
oW

KR S48 T an & 3 Fros ,24h J5 B e e B ik i
N 2.4 8pmol/L 41 40 L 75 24h J5 (3T 8% Ak )
Opumol/ L 41 k55 , HEAT W BEAKA M . 5 Opumol/LL
HAHEE,2 4 8wmol/L 41 ¥ R T8 FE B i 9 K, HiE
BREAHENESR(P<0.05),

Transwell 3T #5250 7~ , A A BB BB A 245
2R BERE N D (P <0.05) o IXBFIE 4, SEIE S B
JEE VT P 1) S SR b 410 ) o 9 4 i %) 9 1) 3 S g
1, 4 PR o

BTG 1R 28 52 B B s, OB THE B R T A 3 1 59
Tu686 4 IRZE% ., WK 5 Uin, 25 #s , ik
JEh 2 4 8umol/L ZH B9 41 MY 4= 22 HE 1% Opmol/L 21
% I HA A

EEEIL I

dpmoll, Sumol/L

1

Opmol/L

¥ 8 &8 8

cell migration rate /%

5 Oumol/L 4421, # % P<0.01, % % % P<0.001,0=3
M3 3 E B xt Tub86 2 i i it #5464 89 % ( x4)
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cell migration rate/ %

GNA/(nmol/L)

l50[“110]1'[.?]1*@ e,
ik P<0,001, n=3

[ 2 4

GNA /(umoV/L)

Eopmol/ LA 1L, 4P <0.01,
sk P<0.001, n=3

S B Tu686 40 LA 1 12 2 ik 1 89 % 1 ( x20)

2.4 IR R R AR R Fe b

Hoechst 33258 Je (i, 25 2B, 0 wmol /L 20 1 1) 41
JHf 5 S 5 14 55 WE 901, 4% 2 245 4 b AN 5 R .08
DG Y, P TR A A 2 24 e R A BE g
(P <0.05) , W& 6 Fras , BLHTHRE 82 v 75 5 1k
RV DR

]

g

ells of apaptosis number

Opmol/L 2umol/L
100 =
b ]
o 2 4 8
GNA /(pmol/L)
HjopmolVLAAA [, *P<0.01,
4pmol/L Sumol/L =

B 6 3% B % Tu686 41 i B T &8 71 8y % v ( x20)

2.5 FEEBRAUE AR A Fe b

R G H B 10T A3 e B TR L 841 1 D o
AT B SR b, 1 19 AN STER LT, A 7
Bis o

H7 HEEgsREEiREFEH

2.6 EREEEGIEMNLHE

ST FH STRING 38 e Hi 7 B M
JIREE R ILAE R 2 (PP $ VSR, 53 Cytoscape
T TSR BLALALIT, 0P 8 R, 2 FDR K2
T AT AR IR R T 25066 R R 615 11 FE A
R S A AR, AR NPT 15 5 20 A4S
HES AT 10 YR AR 1 Fas, 43 9l A CASP3 (BCL2 |
STAT3 . MMP9 . MMP2 . ITGB1 . MMP1 . CASP8 | ACE |
MAPK14

K8 HEewE BRIy E oy PPl & 8 B4 F 4 K

&1 HERERIUEE M FE S B (A 10)

2] RN EPLtE A Eehote BTk
1 CASP3 17.0 61. 614285 0. 9047619
2 BCI2 16.0 34. 280952 0. 8636364
3 STAT3 15.0 28.061905 0. 82608694
4 MMP9 15.0 23.780952 0. 82608694
5 MMP2 12.0 10. 714286 0. 7307692
6 ITGB1 11.0 41. 819046 0. 7037037
7 MMP1 10.0 7. 142857 0. 6785714
8 CASPS 10.0 6. 7190475 0. 6551724
9 ACE 9.0 3.352381 0. 6551724
10 MAPK14 8.0 7.3523808  0.61290324

2.7 GO ks &5 KEGG @357

FLF DAVID %4 % ( https ; // davidbioinformatics.
nih. gov/ ) #E17 GO I KEGG Ji i &5 4EWF 5, W E &
PEEI{E ) FDR R 0F P {H <0. 05, XF & 845 R k7%
PEbr AL 3, R RO5E & AT Mg T AL, BT 9 ~
10 @R, FEW R EY) it 7 (BP) R 2 A E A
JoE K figk U Te) 8 4 A0 ) 0 TS 9 B i) A
(CC) F=ZEAG 240 M Jo7 356 o 44 b Xl ok ik 4, 1
K )3 F- S RE (MF) 3 B2 38 2 52 v JIK I % e L 55 B
BITA RS, TR RN PR IR A DG PR A
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FDR
GO022617 sl L]

005
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CO:180AB45-respuse o emyloid-beta] »

o 30 P
Gene ratio
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.2
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e
° @
[ B
L]
= o
5
3
G0:0052023-collagen—containing exracell .
FDR
G031 .
009
. 008
003
6010034862~ ntegrin alphav-beta1 complex
10 B E) %
Gene ratio
50:0008231-papiitase actwiy < ®
G0.0006270-zinc o binging - o o
(60:0004222- et owrndopeplidses ity =
opep ty L] e 4
®:
OM04175 - endopoptidase netvity ® .
6
- 5010016901 ~protein Kinase inding | Y [ X
g
©0:0004252-38rine-type endopepidase activity - ( ] FDR
0020
GO0002020) praeine: g = e E
GDI000E237-melalopepiidase acivity | ° oeie.
0005
©010097110-scaffold protei bincing~ [
G0:0001888 fxunuctin Lincing =+
2 % )
Gene ratio

BP-%%%%& CC: &8R4 MF: 2 F37H)
A9 FRAURE B GO Tk B R A

ea0520:Patmeys ncancer ®
hsa05417:Lipid and ather FOR
15405171 Cor covin 19 ° Beils
1e-05
nsa05205:Proteogiycans i car )
26-05
_ IeaOTR Py Barr vine infoction °
2
hsa05151 Hepatis B L] Count
B
0814571 ° P
. 9
15a04657:1L-17 signaling patway
ignaling partway [ ]
PO Appos] e @
hea04668:TNF signaling partway
A % ) 3

Gene ralio

B 10 37k & B 0k % o KEGG & 3 8 & 247
2.8 #EFMEB SR EN S THESN
BT e R 43 ) 5 A% 0 B CASP3 | BCL2
STAT3 MMP9 #f 17 4 F X #2, 45 & e 504 20 il b
—7.9kcal/mol, - 7. 2kcal/mol, - 6. 8kcal/mol,
—7. 1kcal/mol, —#%1A\H, 4545 HE < - 5. Okcal/mol ,
VI PR B BT 25 606 M, R W/ N7 e 2 TR
R0 5 B 1 CASP3  BCL2 ,STAT3 . MMP9 4t 4

A I 11,

CASP3

Gambogenic acid Gambogenic acid_CASP3 mndmg eneray = -7 9kcal/mol

Chernical bonds

BCL2

Gambogenic acid

E

STAT3

Gambogenic acid

%

MMP9

5’..;::. N =3
E );)v‘-;,);\

Gambogenic acid

&

A1l FEARUEEABES > THE&ER

MMP9_Gambogenic acid binding energe = -7.1kcalimol Chemical bonds

2.9 Western blot 5%
BCL2 BAX % & & ik

Western blot #0145 5 i 75, STAT3 #1 BC1.2 (1) 3=
KPR B3 v R AL T BAX B RGE A, 2R A S
TR (P <0.05), WLE 12,

52 36 ¥ ) i B 2m B, STATS3 |

umolL 0 2 4 8

STAT3 '= -: ! -
BCL2 !E — q

care D G

o 2 4 8
GNA /(jmol/L)

Relative expression of STAT3/GAPDH

0.0-

Relative expression of BCL2/GAPDH
Relative expression of BAX/GAPDH

0 2 4 8
GNA /(pmol/L)

o 2 4 8
GNA /(jumol/L)

5 Oumol/L 41471, % P<0.05, * +P<0.0L, % * % P<0.001,n=3
E 12 #HE%% Tu686 494 STAT3 BCL2 BAX EA (AW EH

3 3t i

TTE SR — Pl BT 22 Bl AR W Tk 1 AR AL
WEY, FEAE TR Y T, S8 25 It
WESEHEA ZRE AR TS v A 40 2 PR PR
PO PSR SR IR Ve o bR
KB INEE B R e e i 8 ¥ 2 A Sk 5l
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BRI K HERN o AE— TIN5 B RIS, B
BIRIE T Aurora A 38 P75 545 B T PN T Iz 3, 41
TR PR L A, T R R A T L 5 i
S B IE A0 e INK {5538 B f ROS /19 ER L 4
FRAME T A E" BT ARR T
PR L IR 15 NF-kB {55155, 400 155 Dk Jes 248 e 174 A= 4
LR 33X Ry A I e 9 14 B R 25 4G T Bl S
TR

SRT T BT T R X IR e A A R 0 o 1) EL A
BLH, FRATTI R FH X 4% 2 B2 7 i i A9 L KEGG &
L5 BT % BL I A5 53 [ T2 2 2 R E A OG5 i, R
PPT W28 43I 8T T B TR TG 96 1) A 3, 445 1) 11 S At e
5 CASP3 . BCL2 ,STAT3 . MMP9 MMP2 £&, 314 5
THE IR0 5] 5 4% 0 B8 5. CASP3  BCL2 | STAT3 . MMP9
PEATOr TR, e BREE & T VERAR AT o 76 1R S 20 52
g, 45 L s B B R BB A5 A R 1 Mk I Tu686 4]
B RS AE SR TR L M ST RS RE 7, Il 3 bR BAX
PIJCTF i STAT3 (BCL2 25 11 3R 35 K A2 i Tu686 4 iy
FPRT o 3 A L Sy I e B TR AR Ay e 9 08 1) 6 97 ik
VEZG YRt T BB .

5 A A AN AE T (UNIRBE) MR, P T
R ESCT MM N A" R AR SR T 0y
A, RYERFIEH AN MRS B G . A YE T A
AR T A% (38 3 400 5 TR 6 T 32 MR A 30 )
TR AR (JE PR TP R 2ok (R A S A T8 ), i 5
ZFhEE B BCL2 S0 1 D A R 8 5 52 2% (%) 248
AT R . HEPEAETAYT AU M B ALY o 3, 1
TR S 3 TR TR . B, T R A G
IR TR YT R G B OCH 2, STAT3 #il )5,
fEFT-8 1 BAX L, T -8 BCL2 R, #iE
FETmEE Y BN T, STAT3 5 S {E e
R T AR R R RO, I LSRR WS [ AR A
5,95% LA F (3 FUEHA STAT3 $4:% Bk, STAT3
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BE:BH U ER YRR RABETAB AR T S8, RARERXB AR RIT T 2RO HAL
T Tk AR T SRR R v B E, R R B K LR A B G R R e K B A R RS oL R R
AR 2,2-FoR -1 A (DPPH - )R g & ( - OH)MElRE, BR BEHABRRA TSRO RET
FABH RBIEE27.6°C, REENE48h, B RER I E 2.6 %, R H 26 ml/g, F4AHTHLBHRREHN4.19%),

4448 % 19.30 % ;77 % % %t DPPH - #o -

OH Wy B 401 4 73.3 % 93.4 % . Bif W61 R % o R o 46 32

BTSRRI E, AR YEBERANEE, AT IRN T L ARRERSL,
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FRF 2 ( FREARS ) #RIRAZ (0SID) :

Study on Yeast Fermentation Extraction and In Vitro

Antioxidant Activity of Lotus Leaf Polysaccharide
QU Xiaoying, XING Yuchang, LIU Xiaoling, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China )

ABSTRACT : Objective To optimize the fermentation conditions for extracting polysaccharides from lotus leaf powder and to evaluate

the antioxidant activity of the obtained polysaccharides. Methods Using the yield of lotus leaf polysaccharide as the response value,the opti-

mum fermentation conditions were determined by single factor experiments and response surface methodology. The scavenging rate of lotus

leaf polysaccharide against 2 ,2-diphenyl-1-picrylhydrazyl (DPPH - ) and hydroxyl radical ( + OH) were determined by ultraviolet spectro-

photometry. Results The optimal conditions for the extraction of lotus leaf polysaccharide by yeast fermentation were as follows ; fermentation

temperature 27.6 °C ,fermentation time 48 h, yeast addition 2. 6 % ,and liquid-solid ratio 26mL/g. Under these conditions, the extraction

rate of crude polysaccharide was 4. 19 % , with a polysaccharide content of 19. 30% . The scavenging rates of DPPH - and - OH were

73.3% and 93.4 % ,respectively. Conclusion The yeast fermentation method can not only improve the extraction rate of lotus leaf polysac-

charide, but also enhance its antioxidant activity, providing a reference for the industrial extraction of lotus leaf polysaccharide.
KEY WORDS: : Lotus leaf; Polysaccharide ; Yeast; Response surface optimization ; Antioxidant activity

iy M Sy 224 LR K AR AR R e 3% ) 5% ( Nelumbo
nucifera Gaertn. ) I, " {Z 0 A TR IE R LA 3. B
PRBEER W, fif i B & 20 B A SR TR IR
BERRNG B0 LA B S8 9815 10 22 Ak W 0
T, PR 245 R R il S AT Ml X £ 22 A 7 SR DR

N T FEARART 22 A SR BUSCAS , 48 i $R OR A AR
Yo, NATTYC)E A T HOK BREK R | Gl | Al LA
REAFRN T T AR Tk, BUK$RIGL
AR IRARAR , SRIBCR fo o W] ik 3. 3% , (ELFR U AL

TR W B R AL T PR AN 5, 2B R -1 S
3 (DPPH - ) iEFR#H 51.6% ,¥2 H HFE( - OH) ¥
R A 2319 5 o 1 38 i o 2B RO B GE R
AT R T P B O AR B s, B A A i 22
PFRIBOR iz 5 AT 38 3. 11% , DPPH 3 B 58 0 $2 = 3]
76.85% ) {H - OH &R R HL K 27.9% , HA S T
Al KRR A 7 5 B HOE T R BCR HUA 1.93%
BAE R HAN AT 4R, H DPPH 5 R 22 F1 - OH J5 R
REPOREAS . R AREOE TR 24, i 2 5

w EGIUH -« [FR FARHESE S (21972108) 5 WIALA 5| T3ty T B A L 30T (2024CSA085 ) 5 WAL A8 BUF T RLAHOR B A0 H ( B2022184,
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PR TP T A AE 22 5, ANl 4y B G L i
FUFEHLar i Z BEHEHUR N 2. 24% IRTF HOK$EHGE,
{H DPPH B i FHOUKIRI o ol WL, BUA a2
BRI $E U 2 ME LA AS P2 BOR A A AL 16 M o

AR, NI B A ) e i mT LA 4 e 4 LB
[B), P2 5 PR IR, WA Y 2 M A Wi .
S BRI R R RS 0 A o, B R T
HAUE LG, DPPH R % 4 66. 5% ; Chen %) i
I TR P B RRE L S AR TR R e Ak BRAR T 20
i, W ERF THUEALTEE, - OH WEBRE N
56.81% , AR AEFTHE TAEIERE [, R FI R B: 1A
RE T Rt fap iE Z2 M R T 32 B, X T2 34T T4k,
FEHT Tt i 2 A5, R ST T A AR
X EEAIFGE A far I 22 WEAE B2 25 R0 1 i 3 1 — 20 4
]S AR T RS IHGE AT

1 #MREFZE

11 AR5 XA

o R T G 48 80T T R X 1) PRI, Tk
ZEECOyHral, RO TR A RAH, 185
1000928S-25L) ; FR g 1] (L BLRERE I A PR FD ) 52,
2-I 7R FE-1-95 3% BF 5 (DPPH ) (43 #r 4li, 9% %5
D141336-1g, B T i H]_E A A7) 5 KGR (4
Mrédi, 525 :30163517 , [ 24 H AL 2# R0 A FR A FD )
BRER AR (4 Hr 4l 1545 : 10012118 , [ 25 4 A1 1k 21
R RRAFD) ;i EAL R (A B al, RET R I k23K
FIARRAF]) 5 AL KBr (40 Hr4li, 185 : 51019561,
25 5L A=A R A A ) o
1.2 MEZEE

SHA-BA 7K ¥ 1E 4% 7 i (5 B A S i s A
BRZN D) s KWEF-300 78 40 i 5508 BEAIL (N 458 7. Y7 %
A BRZA ) 5 UV-8000S %8 43606 B 3 (il Jeir
IGEA PR ) ) 5 Affintiy-1 {8 B 215856 3% 43 A A
(FT-IR) ( HARSHAF) .
1.3 =¥k
1301 g 22 WA il o S 5 e 52

W Ar iVl TS M, T 60 BT, HERIFR
AR FE R 1: 6 (w: v) LA 600mL {4 B 434
1 80% LBV I, 90°C 2 F R, AR RT3 2 WK, B Ik
3h, 1HUE,KFUEE EF 60°CHA T T F 1 & 15
BT A o MERA B SR for P, 76 R RDIERE R,
AN ) 00 PR A0 2 T — 2 T, 465 7 A 7 Y a0
FYES 0 L TE O 26 e 4 IR 173 A 4 5
TRFRI 95% LW, A 4 CREDT 120, &0, 55 B

T, FITOK SRR, BT far A 2 0.
ZERIK G R Mg ML 20, 2 25 2 100mL, R FH 28 -
R, M5 490nm Kb SERE , 22 il bR il 2%, 45 10 9 7
Fik y =0. 0094x — 0. 0008, R* =0.9997 , #it F 51| /A =
Oitr M 2 b et 205 &

(%) = D )00 D

C WA 20 BE Y JE (me/mlL) 5 Vo B2 B

(mL) sn WFRAEGM J LB S (g)
HLE BRI (% ) = x100%

A SR BUIS T A TAE (g) 5 B Sk 7 4L 22 B R i
(g)
1.3.2 FARELRIKIT

BRI S. 00g B 0T IEAS 1Y oK, BFIS & BE R . 2 T
i) RV 0 2 % 0 30 L 7 2 BT W, 4
%1 .

k1 BEFEREIT

KEERE/C KEEME/h BRI/ % RHR I/ (ml/g)
24 36 1.0 15
26 4 1.5 20
28 48 2.0 25
30 54 2.5 30
3 60 3.0 35
1.3.3  mRLi e fe et

TSR R SL I i 5Ll b, DA - 22 Bl A5 23 kg i
{8, BT A IR BT 2 2

k2 wEEAAKEEEEKF
KF ARBERE/C B RRIE/  CREER/% DR (ml/g)

-1 26 42 2.0% 20
0 28 48 2.5% 25
1 30 54 3.0% 30

1.3.4 IGUFSCLG

R 55 e 3, TRT ST A5 380 i I 22 W 10 e A R I A
HAT 3 YCFAT S5, IR A i 22 W5 1 SE PR As 28, 1
o Pt Z2 W S AR BRI 2% o
1.3.5  faf R 2 WEH0 S AL IE P
(1)DPPH - JEERFM &

%% Cheng 25" [ 0F 5T J7 ¥, Bl B A [A) e 1
(0.1.0.2.0.3.0.4.0.5.0.6.1.0.1.5.2.0.2.5 3mg/
mL) ) Z B % W, 8 3mL 9 Z M S 3mL
0. 2mmol/L DPPH-ZBE IR &, 76 28 I T i [ b
30min, PAZEA=Z C(Ve) FEH FHPEXT B, 7E 517nm (1)
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2.1 EREFEBER

FER IR R o, ASTR] R 28 52 Ml £ i 22 0 1 45 %
B 1A IR, £ 24°C ~32°C, fif it 24 15 5 S 3L e 7
A AR R, YIR R R 28°C ), 153K ik Bl i KAl
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48h TR, Bk F 48h SRR ], Bl 1C %
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U B I E TS 225080 . [ 1D Sy [ Lt 2
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2.27506 x B +9.64167 x C +0.8565 x D +0. 002917 x
AB +0.01 x AC +0. 0355 x AD - 0. 075833 x BC +
0.0015 x BD + 0. 044 x CD - 0. 090187 x A* -
0.023111 xB* —1.428 x C* —=0.03943 x D*, #i#i gk 4
AT, BB P <0. 0001, 248155 P =0. 5829, & &g
ER AR P 2, HAR B 5 500 25 R A R
JERT o AR F AR I/ INAT AL, 520 iy - 220 1) R 25
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i 2.6% ,BE L 1:26 (g/mL) , SEBRINAG Y 2 05 & &
H19.3% , S TOME AE F 2k, 3 3R W i 857 Y
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ES IR S R D A TR e N e 1 TR e e Y =
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®3 mEEEREITSER

75 ARBERE/C BREEME/A  CEEE/% DRNEH/ (ml/g) Y ZHEH%/%
1 30 38 2.5 2 17.07

2 28 54 25 2 17.06

3 28 ) 2 2% 17.84

4 30 48 2 25 18.28

5 3 8 3 2 17.58

6 yi) 48 2.5 25 19.28

7 2% 48 2 25 18.64

8 2% 48 25 2 18.25

9 28 ) 2.5 2 17.34

10 o) i) 3 25 18.55

1l % 54 2.5 25 18.15

12 30 48 3 25 18.53

13 28 ) 25 30 17.80

14 2% ) 2.5 2% 18.39

15 2% 48 3 25 18.85

16 Y] 54 2 25 18.15

17 Y] 48 3 30 18.47

18 % 54 3 2% 17.95

19 30 4 25 30 18.39

2 30 54 25 25 17.79

2 Y] 48 2 2 17.56

n 28 54 25 30 17.70
yx) 2% 48 2.5 30 18.15

u o) 4 2.5 2% 19.36

2 o) 48 2.5 2 19.33

2% 28 48 2 30 18.01

7 Y] 48 2.5 2% 19.2

%8 30 ) 2.5 2 17.89

29 8 48 2.5 25 19.3

k4 FTEMNER

FEKE  CFAM AdmE kS F P
R 11.83 14 0.8448  283.95  <0.0001
A 0.5125 1 0.5125  144.97  <0.0001
B 0. 0850 1 0.0850  24.05  0.0002
C 0.1752 1 0.1752  49.56  <0.0001
D 1.12 1 1.12 315.75  <0.0001
AB 0.0049 1 0.0049 1.39 0.2587
AC 0. 0004 1 0.0004  0.1131  0.7416
AD 0.5041 1 0.5041  142.59  <0.0001
BC 0.2070 1 0.2070  58.56  <0.0001
BD 0.0081 1 0.0081 2.29 0.1524
cD 0.0484 1 0.0484  13.69  0.0024
A 0. 8442 1 0.8442  238.78  <0.0001
B’ 4.49 1 4.49  1270.06  <0.0001
c? 0.8267 1 0.8267  233.84  <0.0001
D’ 6.30 1 6.30  1782.83  <0.0001
¥ 0. 0495 14 0.0035

P 0.0346 10 0.0035  0.9269  0.5829
BHRZE  0.0149 4 0.0037

BEE 11.88 28

R* =0.9958 ,R*Adj =0.9917 ;P <0.05 /R

aN 2lIETE A

B
W

Wi g%, P <0.01 %

KB E] /h

&

BB IR /%

28
KEEHRLE / °C

Bl bk / (g/mL)

N
B

BEEHRINE /%

[ bt / (g/mL)

46 48 50
KEEE ]/

[El 73 bk / (g/mL)

2.0 2.2 24 2.6 2.8 3.0

WEREAR L/ %
ARBERSRBRARIOAED ABER SARHARESHLE;C ABEN
SRERPERIEAND KERRSRERERLSRANE ARRR SEALL
EEAER RBRESEINCLERAR,C AR SR ERERLEAEN A
BHASRERRESEAR;L ABRASERUAEHLE) RRRASERLRES
BAEK BEEPESERURLGAN,L BERDE SRR EFAA,
CIPANESE SO R SRR SR A e PrA
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BYA B L ANE TR, 5 B0 22 B 1 32 BOCR B
2l B R N PR T Y A 52 B, 5 K 2
BEIOA> T3 OSSR MR, SRR B F R . &
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TR A T 2 BT I 2208 ) e L T A D R T E
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Braistel,

B MRS T T A G % I T AR i T
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Investigating the Anti-Aging Mechanism of Sinomenine Using

Network Pharmacology and Cell Experiments
FU Xiaoli, XIAO Jiaqi,SHAN Shigang, et al
(School of Pharmacy , Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China )

ABSTRACT : Objective To explore the effect of sinomenine ( SIN) on D-galactose-induced macrophage senescence by using network
pharmacology and cell experiments. Methods Data sources such as PubChem, SwissTargetPrediction, PharmMapper, and GeneCards were
used to obtain common genes related to sinomenine and senescence. GO and KEGG pathway enrichment analyses were performed using the
DAVID database and the Microbial Information Platform. A compound-target network was constructed using Cytoscape 3. 10.2,and a protein-
protein interaction ( PPI) network was plotted to identify core genes. RAW264.7 cells were cultured in vitro and divided into three groups:
the control group,the D-galactose-induced senescence model group, and the D-galactose + sinomenine group. The effect of sinomenine on
RAW264. 7 cell senescence was evaluated by B-galactosidase staining associated with senescence ,and Western blot was used to detect chan-
ges in p53 and p-AKT1/AKT1 protein expression. Results The enrichment analysis involved a total of 914 signaling pathways,541 biological
processes , 144 molecular functions,and 73 cellular components, mainly focusing on pathways related to cancer pathogenesis,and the PI3K-

AKT signaling pathway in SIN therapy for aging. Compared with the normal control group,the proportion of B-galactosidase-positive cells and

v BRGIUE AR R PR O I I A8 A A R R S0 B TG4 0 H (2020TNBO7 )
* = M E/E# , E-mail : ssgangl 21 @163. com



18 WHURHE AR (R 2026 42585 40 5% 1 8 Journal of Hubei University of Science and Technology ( Medical Sciences) )

the expression of p53 protein were increased , while the expression of p-AKT1/AKT1 protein was decreased in the senescence model group

(all P<0.05 ). Compared with the senescence model group,the proportion of B-galactosidase-positive cells and the expression of p53 pro-

tein were decreased, while the expression of p-AKT1/AKT1 protein was increased in the D-galactose + sinomenine group (all P <0.05).

Conclusion Sinomenine can delay the senescence of RAW264.7 macrophages induced by D-galactose by regulating p-AKT1/AKT!1 signa-

ling pathway.

KEY WORDS : RAW 264. 7 ; Aging ; Sinomenine ; Network pharmacology ; D-galactose
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RIRARZHAML CEEIRENIER B A E
A ERR"

a7 #H L EERL,R WL ERZ L IAT,EETS
(1. Wb R R ¥ Bt E¥E, Wb R T 43710052, MR HF R EFH L ¥E)

BE:BH AT EAGRABMALERRA N FER BB EEE, ik B adp 500 B AL LRI A5
R R A& B AT, B B XA B DPPH ABTS DLR - O, W 7E M3t AT oM. BBR FIAL (R %)+, £ 48 5L (DR)
KB E(234.17 £4.00) pg/mg 2% & T H M H (L (P <0.05), 1 # K 7% & (WRR) | % 4 | 2 5% & (DRR) & % Bl &
E 7 H(21.05 £0.78) pg/mg  (24.42 £3.71) pg/mg, 3 B 5 & TREL LA AL, F M|, A ER(WR) 5 DR &
DPPH (ABTS # iy 2k 0& R V& £ B 3% 48 TR L H A3 (L (P <0.05) , A48 AL LB 4R B4 DPPH ABTS B i K E IR VE £ 5
HEEBEBEEAERMAA, M -0, BFREB T WR 5 DR EREHMA T EEZ2,6-— 5T %4-F &L Kg (BHT)
(P<0.05), &t FHMR(RA)RRLEEEBMERERRENEFEN IR, TRAGBH L —FHRARA
TR LR F B 2R FAL,

KRR R AL 5 B 1 35 VE R O 1 s DPPH; ABTS; - O,

& 4325 :R932 XHERFRIRED : A
X EHE 20954646 (2026 ) 01-0023-006 FRFE ( FIRARS ) #RIRAZ (0SID) :
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Free Radical Scavenging Activity of Ethanol Extracts from

Different Medicinal Parts of Rosa roxburghii
CHENG Wenjing, WAN Zhe,MO Qigui,et al
(School of Basic Medical Sciences,Xianning Medical College ,Hubei University of Scinence and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To explore the free radical scavenging activity of ethanol extracts from different medicinal parts of Rosa rox-
burghii. Methods The total phenolic and total flavonoid contents in ethanol extracts from different parts of R. roxburghii were determined , and
the scavenging activities against DPPH, ABTS, and - O, were analyzed. Results In the fruit of R. roxburghii, the total phenolic content of
seedless R. roxburghii (DR) (234.17 £4.00) wg/mg was significantly higher than that of other parts (P <0.05). The total flavonoid con-
tents of whole fruit residue (WRR) and seedless R. roxburghii residue (DRR) were (21.05 £0.78) ug/mg and (24.42 +3.71 ) pg/mg,
respectively ,which were significantly higher than those of other parts in the fruit. In terms of activity, the whole fruit (WR) and DR had sig-
nificantly better scavenging activities against DPPH and ABTS free radicals than other parts of the fruit (P <0.05). The scavenging activi-
ties of DPPH and ABTS free radicals of ethanol extracts from each part were in a dose-dependent relationship with their total phenolic con-
tents. In the - O, scavenging experiment,the scavenging activity of WR and DR was better than that of the positive drug butylated hydroxy-
toluene (BHT) (P <0.05). Conclusion Seedless R. roxburghii (fruit flesh) is the main part of the fruit that contains total phenolic and
has the ability to scavenge free radicals. It can be prioritized as a medicinal part for further research on the antioxidant and anti-inflammatory
activities of R. roxburghit.

KEY WORDS : Rosa roxburghii ; Free radical scavenging activity; DPPH; ABTS; - O,
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A AR IEH AR PIRYE A S R R
g8 HAE RN B Rt 20, NIRRT B RS fE
T JE TR BT 2, X I R FH AN B el BT BR 259
RIMUAGH B, AT 1A A 1 B el Bk 3P A, i A
S0P NINEE SL

B k35 i LA 4 48 22 46, ( Rosa roxburghii Tratt)
RS, T2 A RAE R E = 51 S5 A A b X, A
VEZ5 Wi IR, & A Z B8 38 180 s | %
Wy ZhE =S R R C DL A B A (su-
peroxide dismutase ,SOD ) 2534 53 sb 8 F2 1 R #F B A
BRI R AT P o WRSE BL ET R A d
SRR P AR DG RE R (1 3k, ] s ) 24 v ' )
P FTREAE IR 1T SOD % 1 AR AR BT i S Ak 7 )
A . [#% ( malondialdehyde , MDA ) 7K 3, M M7 95 52 & 4L
I R 0 o I ZE AR U 4% AL BOGR AL rh 4t
ARG LA B R 5 o T AR AL Rk B
SVB HA BFR B RS BRAE ) Rl T L,
- HE2- = K (DPPH) [ il RO R
BB TR AL 0 A B (- 0, ) Bt BE A DP-
PH [ iS4 2B RIS BR1E S o (HR AL
P HIBORF i B R i 2 A S TR AL I BT A )
DARGERR B H T R Y LR R DI . A S
BUR N b R ALK R BB R Gk D IR, A6 1)
OB AL A SR DL e R AR it (5 Bl R AE ) 2 22 A6 Y
) B RO B R A 4 DPPH 2,27k Z 3L
(3-ZFE-TR I e bk -6-fisf 18 ) — Bk (ABTS) LA -
O, JTEE, LUHA S R A1) T30 AL 2 32 JROBC 47 4
A BRI AT IR AW 9T T S 4% 53 1 24 IR
AL A it

1 #M#5ETE

L1 ALE AKX A

VR LS TR A ( DZF-6050 , b 365 1 TR 52l A7 R
AT s KT (HHA 5 N AR B R e UG A R A
) s HERE 78 & AN (N-1300, |1 W E A BRA ) 5
FE PP VR (SB-5200, 38 2 A= W RHEB 0y A7 PR
INTE) s EAR-AT LG B ( Cary, 35 [E Agilent Tech-
nologies 3] ) 3 i 2 K A (RODI, | ¥ F 28 (X #% A R
NI

B TR (gallic acid, GA, 4it*5 H2203378) . T
(rutin, RU, L2 J2225643) .2,6-— 4 T Fe4-F 33
; ( butylated hydroxytoluene, BHT, #{t 5 G2205111)
ABTS(#it*5- B2308193) , ¥l { b ifg BT+ T A= b Bl 42
A PR/ ] ; Folin-crocalteu ¥ & Wy B Sigma 2\ #] ; DPPH

(#t5 C15006562) Wy { - # Z se kA= AL LA R
Al 4EAE R C(Ve) g B IR W) Tk B R BN . =5k
BRI BRER R ERIR \TCIK &l S A AL 2E R 1 O )
Mraf, S5 K N 58K

1.2 7%

1.2.1 FERH&

e B L et B T 2022 4 9 R A DM
BIRE DAY IR AL A (E107. 5624° ,N29. 6653°) ,
L2y e B R S L M O W Rk R ) 4 22 4K R.
roxburghii Tratt () R SEFIH 7 15 55, B — BB 40 B
FIBL MR BT, BRI, 75 2 BRIk s 5 55—
TR BT LR BT I, 23 B 2R Y AURE, 23 00 45 1) 258 )
BLHRNRURF o B ZHFRIBMETT, B BRI, 15 2 287
FIBLIR T . SRIE R kP BY RO IR |
FERIZLER I R BLKF DL SR B Tl ABE T B rp T
B LD BT R p R % o 0 (200 H ), Bl 2390 BR
W & 1B R, A 10 F5 AR TR & 1 (R B2 Oy
75% ,N/N) 8% il S AF N R A N B S A
(25KHz) $2 B 15min, 34 3E, B2 W, G 8. +%
UETE T 53 ) AR A5 I B IR C e Yy (WR) (25 Hf
FIFL £ 52 ) (DR) | R 3R 8 £ B 4 W)
(WRR) |2k HIAL Sk L 42 LY (DRR) (R £
FESZ I (RS) RIBL I Z B SR Yy (RL) ZSFPARE il
A =20°CORAF LA IS 2Lk ga i ] .

1.2.2 Sl & ERE

S (total phenols ) 1% 1 I 5 2= 2% fid ARG B Ay
: (folin-ciocalteu assay) ™', Ht 0. 1mL £ 5 74 1 (M
FERCH] A 1. Omg/mL Z245) , 435 il A 2. 5mL Folin-Ci-
ocalteu I ¥ (5L i BE 5 f%) , 2. OmL Na,CO; ¥ K
(7.5% ,W/V) F55R G ARG 5 T 40°C KB 7t
43 BB 30min, 78K 760nm Ak 5E 58 SR OE (R
DI B TR X B, SR g d A 3 I, 45 R IR 1
M2 g/ mg FREPIFIR o
1.2.3 R & A E

BT (total flavonoid ) & & 5E 2% Ismail 2811
JrEt . W 2mL BE S R BC T 1. Omg/mL
i) A GERFRAY AICL (5% ,W/V) B 5JTRG , %
TR G E 10min, 7R 435nm 20 5E 58 4h O
JEAE . LIS T o0 B, SEe AT 3 W SR LA T
pg/mg FERYIRIR
1.2.4 DPPH [ i HEiE BRI E

43 IE 0. 3mL R [FIHeE (0.00.0.01 .0.04 0. 10 ,
0.20.0.40.1.00mg/mL) BFE AW, T 2. 7TmL DP-
PH % (0. 2mmol/L,95% Z B R ) , Fo57 =), ikt
JGHE 30min T HFE I SOV, ZJETE 517nm AR e H
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WSEREE L 75% CBEA W R 2S X ER, L Ve \BHT
MREE X B SEEG AT 3 IR, TR EARUWT .
— A_
L 100G wevevvveeennannnnn @

A
R (% ) =~
0

o Ay SZS O IR IO R 5 A, i RE S Y
WeGRE
1.2.5 ABTS [H iS55 R M0 %

4 7mmol/L ABTS ¥ 5 2. 45mmol/L 153 &% iR 4
VW 121 (V/V)IRE, fE S G A& T e 16h
B ABTS H Hy 3 4iff 45 W i 25 W & I T
(75% ,N/V ) T B, A FLAE 734nm 2k WO (B 2 € 78
(0.700 +0.005) , 3% ABTS JZ ¥ o 4+ 3IEL 0. 3mL
DI R ¥ B (0. 000,0. 001 0. 004 .0. 010.,0. 020,
0. 040 0. 100mg/mL) [ £F i 7, 2. 7TmL ABTS JZ 1
W, LIRS, 78 30°C 5843 S 30min Ji5, T 734nm i
KA HG R L 75% AR A5 R
WL DL Ve (BHT M FHPEXT R, S0 3 IR %
HHEAX RO,

1.2.6 &4 BB BRAE 7 I

FIIH 10mmol/ L 5 2 ¥ V& B il i 45 mmol/L (1) 4
R . R IIAE G 7 0. 3mL (400pg/mL) |
JMAZ] 2. 7TmL fi¥ Tris-HCL 22 #p %5 ¥ (50mmol/L, pH
=8.2)t, FAMR AT, A 25°C K 10min, fil A 6L
BRI = AR e, 37 B 5 A0-0T W43 6B BE T
DI S8 28 = 19y () Ik () F 4@ 1B, U5 0 ~ 360s 7E
325nm PR ARG , BB 30s 10801 T, 1A
75% L WEGE WA 2 AR RE, DL Ve . BHT B % B8
THHEE 3 W, THER - 0, B AR IE A AR EH
TFEMRIFERIN
1.3 %it%5 %

% F IBM SPSS Statistics 20 X7 75Hh 2 BEFE B )
Sl VR i DA I DPPH (ABTS | - O, 5 FRIG P
ST . R BRI 2R 7 22 0 i DA B e/ B 2
PE2: 5 (LSD) Kp B AT 4 ih2¢ 20 B, 45 R DL P < 0. 05
HEAREWESR

2 & X

2.1 E®maeEan

DACES R A i o it 22 1l A 4 D £k, ek R 4
(y =0.0023x —0. 0221 ,R* =0.9993) , L&t [l Jy 0 ~
500wg/mL 383X I BLAS [ BB £ BEBE HUY) 1) S 19
Fa(DIRE TR ERR) 7 E, 45 R/ & 1,
Hor RL G & 5 (260. 04 g/ mg) 5 25 5 T H AW L HR
PI(P<0.05) s IZL (RS2 o, DR G &% & W& 5 T

HAWFSALIZIBY) (P <0.05) ; WRR 5 RS Gl 5 548
%, P Z B JC i 35 25 5 (P > 0. 05) 5 (WR \DR)
5 (WRR DRR) W LA, Jii 4 S &t 3 TS
FH(P<0.05) , BRI ALFF S & AR, ok, K8
ROWR) 5H & (WRR) R A (DR) 5 H 5K i
(DRR) (1% S\ B0 7 12 WG I LU, AP ME T I T A
T 50% B S & o
2.2 EBREAEONE

LS T b s il dn vt 4k, P R I4F (y =
0.0074x + 0. 0036, R* = 0. 9999) , Z& Py [l 0 ~
100 g/ mL, 380 32 %I BEAS [R] FR A7 £ Pt 4 B 1) v
P (LA T 2 i 3R ) Tl , 45 R 3 1, H
H RL & i mih 3 73. 84 we/mg, 5 HoA FRPAT: i A
(P <0.05) HA W #2255, WR b & & 5l
WRR 5 DRR & #1435 5] 20pug/mg LI b, @5 & T
WR.DR(P<0.05) , HJFF AT fEJE WR 55 DR &4
AL, DT 52 Wi S B ) oy . b o WR
5 WRR DR Y DRR (1% G B 75 5 5 9 L 5%, AR 11
SVHET B E  E OR TR TR AR (P <0.05) , 3
A B AR T 2 A L B ) 2 A0

#1 AALEHRBUERN T T LHE

LE(n=3xts,ng/mg)

FE B (pg WEFIR/mg) S (ug T/ mg)
DRR 126.13 + 1.51° 24.42 + 3.71°
WR 182.07 + 2.39" 5.68 + 0.08"
RL 260.04 + 6.49° 73.84 + 0.54°
RS 93.96 + 5.98" 7.44 + 2.54"
WRR 91.20 + 4.29° 21.05 + 0.78"
DR 234.17 + 4.00° 10.86 + 0.72¢

/NG TFRE R A AL AL 18] 22 5 B, R ) RE AL )G B 3 22 55
(P>0.05) , AFFHREA 8% 225 (P <0.05) .

2.3 DPPH g wykFrkF e &

AR 25 HER AL & BESR By xF DPPH [ (3 1 4
FREAIE 1 FR, 7E 0 ~ 100 g/ mL ¥ B2 Fil 4, DPPH
B LV B R SR S B 2R AR G, P AE 100g/
mL &b, RL IS BRBE J1 365 T 89.25% , RS 1§ KR i ) it
55,408 23.46% , 75 FAE 34X DPPH { i 38 H AT —
FEMEFRRAE ST o TE FR3E 1C,, a3k 2 iR, H WR 5
DR Jo i #2257+ (P >0.05), RL iGFRAE T ok,
WR 5 DR X} DPPH F i35 B 1L T WRR 5
DRR(P <0.05) . SCHRAHFZE AT, oy A, 2 i 2 o]
B 2 BRI R AT BT BACE s PE T AR S
AR R ERAL LR BCY) DPPH B Hh 2535 BR
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P55 G B 5 SRR RO O AR, 5 HL A B )
JEFI R MO , DL A B2 45 B AL & 7% DPPH F
SV BRI R EEE TERY

n/%»

100 SRR <100
s /x & . L
Tw / RS / T
£ £ / £
] E £
Zw / ia 1/ R
raw{ / Fwq / g w0 —
H / a H i
[ E £ va £ 20 =
L < 2 =
] 0 0
0 2 4 6 8 1 4 6 8 10 0 4 6 8
Ve / (pg/mL) BHT / (ug/mL) DRR/ (pg/mL)
100 100 g 100
£ £ -
T PR _ £
Z £ s ]
Zw ) g 6 Vi f: 60
£ - ; £
Z w0 e z a0 v g
H - i * H
£ R
2, 2, < e
0 2 4 6 & 1 o 2 4 6 & 0 4 6 8 10
WR/ (ug/mL) RL/ (ug/mL) RS/ (ug/mL)
100 . 100
= 4 7
2 80 g =
2 g P
g 2 7
g E s
z a0 7 ¥
5 5 e 7
’3 - g =
d 4 %0
0o 2 4 6 3 i 6 8
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3 7
2 - -
= -
g g s
= = g
) & /I/
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o
0 80 100 0 20 40 e 80 100
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gl
Ew
R / H
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E 2 / = f &2 =
& |{ H g
% | -
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) 4
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A1 REFRARHA BRI DPPH |l £ R I %

2.4 ABTS A A FmEagn 2

ANFIZ5 TR CBESR B 6T ABTS [ H 29 T R
AN 2 Fir Bl R B B AN S I, X ABTS
HH LW PR R MR, 25 R R 10pg/mL
B, RL X ABTS 355 % 5 i1 , RS X ABTS [ iy 33 bR
B 6 PR IYFRILH X ABTS H f1 3E 1918 BR i
PEo B IC 03 2 frw, v LLE H,RL DR 5
WR I ABTS H fy £L 5 BR A J7 34, H =M dh 5
Ve BHT AHHCA G B PE 225 (P >0.05) . RS 1%
FREE TS, AT B2 30 DR { Hy S35 B 1% 1 75 48 %
B W& T WR A EZ R (P >0.05) . S5 FRIH
B TR EY) S R SR S A SR R 43 (WR I DR)
1 SR HA AR ABTS H i 5 BR g

®2 FIRTE %R ALER A % Ik DPPH,
ABTS 8 1C5y (n =3 ,x 5, ug/mL)

A2 ARTEGRMMLLRRI A ABTS B bW F R E

2.5 RAMBTHLRAEA G E

IR R) 25 A L B g bR - 0, A Hidt
TEHERARLEE (Kb value ) 3278, SEIR S5 R W3k 3 FiR.
LB FHPEX IR Ve JEEEm FHERMS (P <
0.05), sz DR X} - O, B iy 253 BR 6 1 B =

WR K2, & m T RHEXT R BHT(P <0.05) .

®3 FARATEBABMLCERBMFR -0, B

RiEE(n=3,x1s)

F i Kb value (1 x10 *A/s) - 05

Blank 10.49 +0.33"

Ve 0.00 +0.00"

BHT 10.20 +0.38*

DRR 10.47 £0.21°

WR 7.99 +0.08°

RL 10.23 £0. 12

RS 9.96 +0.17%"

WRR 10.08 0. 14

DR 7.34 £0.24"

INE PR Ry A L 2 ) 2 5 00 B, AR R I IG5 2 e
(P>0.05) , ARIFHRELEA B 225 (P <0.05) .

FE DPPH ABTS
Ve 15.93 +0. 18" 2.05 £0.02"
BHT 66.11 £3.03" 2.12 £0.09"
DRR 54.79 £2.74° 9.63 +0.05"
WR 42.79 £1.76" 7.27 £0.15"
RL 23.26 £1.07° 3.17 £0.12"
RS 200.06 6. 68" 33.50 +10.73¢
WRR 105.21 +3.77¢ 13.99 £0.57"
DR 37.51 £1.61° 4.57 +0.08"

NG FRE R A L2 A 22 5 00 M, R[] 5 B LI TG 5 2 e
(P>0.05) , AR 3% 2257 (P <0.05) .

304 i#

PRIN B H i 285 SO 18 PP 401 3 R e
INPREEE I R, (AR AR B BT R TR BRA
PR P A e 2 T LG A P 0 SR A B A 2
DB A IER NI TEE o A SCHF TSR BN
TR LB RO 1Y) e 253 BRI 1k SO 22
JRAY B, DI O R S e 5 iR B R AL AT AT 5T
IR PR AR RS S A%

WFFE S, WAk SRR PR IO b BB S
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(102.66 =1.28) pg/mg "™, HIFL v S 2 ] 5 85 1] 34 5]
5.981 ~12.895wg/mg, ;A% Y 120 ~ 360 1%, AR A Y
11~ 12 450 78 ) B SR 5 2 of B 8 R AT R ik
27. 31 pg/mg™ , TEHIEL 2 3 U 22 s T A A
LB | o BT 2 A L 9 HLRBY 2 R U DP-
PH ABTS [ fidEif sk R B . AL R T
75 DR A R & 5 3 8 T AR (P <0.05) .
PITRAL(WR DR S 5 i 35 55 TAH BB 1 (WRR
DRR) (P <0. 05 ), 338 A 5 P 38 007 o ) B4 35 R 1 14
FEIAL, 1FR R L WRR 5 DRR &80, Wi
ZITBEMIER(P>0.05) HHBEHTF WR 5
DR(P <0.05) . 2 W H BL 5 34 i) 5 5 16 1) L 5L o
G T AIBLR S T LA SR A5 B 2R 4 B 5% oh
AT LAPE R AL SR g J5OR T X T B 8 ) R S 41 S
PRAFLALP o

AL SR 2 % A A TR T A A S A 1
SR R T RIBURE AN, 45T H R B H T AR
LA KRR B4 1y DPPH 5, ABTS S BRI 7 , A
30455 7R , WR 5 DR ) DPPH 2§, ABTS 3R 1 i
FEETRIRR S A A (P <0.05) i #8485 B 7
A SRR 2 B, B WR 5 DR X [y 335 Bk
BT LLAN, HARE S5 PR 25 BHT A0 (P >
0.05), L5455 [ il B0 BR 5 Pk 45 1, W]
BB AR YY1 oy I S A
SRR

AR R B SR AL L R U HoA R
HEEG S RRRE S, T LT ol R R R
A= SR TT %, 25 BRHL 3 B, 2 h L Th Akt a5 4
RN SZ B o 53 50, FERE T I 5 12 5
RRIBZTT & T 4 Frp, R AL Ak d 2 0 = 5, A
FEW LR 2 TR A T SR, A — i R
Hr(E. ARSI R B 7 5 B T & v i o B 8,
AR L2 TR R AL R | R A S T
FLR SRR, (ERI B 7 Y5 I b o dnfl LR
S, HLR MR B 2 5 i S R RR 9 2B K Bt -
SRS B T RSO SRS i R A0 T %
1] 0 LI 2 IS5 b DX €2 7 5 ) R

B I BT RIBLAS 25 R £ BESR U A 4k
SR I BEAT 1 ol N BRI A 9 X L, % B B
AR LR B R RE ) B TR S
PR o T B i 3 BT A P 5 T B AR s
AT, 75 8 U AT 5 e BT b SR L T B4 A B
IR 2 S B0 A T R S48 o ik — 2 S AL
AL FA A I 25 AL

S
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Study on the Preparation and in Vitro Release of

Bergenin Sustained-release Capsules
ZHANG Xinrong,JING Xishan,YAO Hui,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To prepare the bergenin sustained-release capsules,optimize the formulation and manufacturing process, and
conduct in vitro release studies. Methods The wet granulation method was used for preparation, and ultraviolet spectrophotometry was used to
determine the content of bergenin,and the cumulative in vitro release degree was used as the evaluation index,and an orthogonal experimen-
tal design was employed to optimize the preparation formula. Results The optimal prescription obtained by orthogonal experiments was:60 mg
of hydroxypropyl methylcellulose and 6 mg of polyvinylpyrrolidone were fully mixed with bergenin,and then passed through a 24-mesh sieve.
The bergenin sustained-release capsules prepared with this formulation showed stable release,with a cumulative release rate exceeding 80%
after 12 hours. Conclusion The preparation process of bergenin sustained-release capsules is simple,the product exhibits good stability and
high reproducibility,and it demonstrates significant sustained-release properties.

KEY WORDS : Bergenin ; Sustained-release capsules ;In vitro release
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BERAT N R FH A Nissl 260 878 CLY A L R w2 T HE 7 Z 8 8 KRB A KRR 40 i b0l 7+ 5 s 0 F At B 45
B &, GLY #n AST #1465 BACEl H % 4, Z 48 9 5 & —-6.3 kcal/mol F — 8.3 kcal/mol, ELISA # il ¥ 7=, GLY
A4 A BACEL ARy o X AR, K T3 CON A B EF 5 (P #<0.05), AST THH BEHF LR HFER, HE
M TG, AR IR B0 40 B W 1), 367 300 %) GLY 3 % 5| &2 1 BACEL (AR, & AR, AT 7 & (P <0.05), it ¥4
BERFERFEZETFS DR EF A RN oy db 5, EALH 7 4 5 #5F BACEL/AR 3 3 & X ; AST ¥ & 2t 471 #
BACEL k£ K AR £ R, AR EZBEHBF T EF A7
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Astaxanthin Alleviates Brain Neuroinjury Induced by
Glyphosate in Mice

MA Yaping,ZHANG Xiaolin,SHE Tonghui, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To investigate the alleviating effect of astaxanthin ( AST) on glyphosate ( GLY ) -induced brain neuroinjury in
mice via tail vein injection and its underlying mechanisms. Methods KM male mice were randomly assigned into a control group ( CON) ,a
GLY exposure group (1 mg/kg via tail vein injection) ,and a GLY exposure + astaxanthin treatment group ( GLY + AST, administered 50
mg/kg AST via gavage following GLY exposure ). Continuous administration lasted for 35 days. On day 27 of administration, Morris water
maze ,open field,and elevated plus maze tests were conducted to assess learning and memory as well as anxiety-like behaviors. On day 36,
brain tissues were collected. Niss| staining was employed to observe neuronal morphological changes. Molecular docking technology was uti-
lized to analyze the binding activities of GLY and AST with B-site amyloid precursor protein cleaving enzyme 1 (BACEI ). Enzyme-linked
immunosorbent assay (ELISA) was used to detect the levels of BACEL ,and B-amyloid proteins AB,,, and ABAR,_, in brain tissue. Results
Behavioral tests revealed that GLY exposure significantly impaired spatial learning and memory, and increased anxiety-like behaviors in
mice. Nissl staining showed disordered neuronal arrangement,reduced Nissl bodies,and an increased proportion of necrotic cells in the hip-
pocampus and other brain regions of the GLY group. Molecular docking results demonstrated that both GLY and AST could effectively bind to
BACEL1 ,with binding energies of —6.3 kcal/mol and - 8.3 kcal/mol, respectively. ELISA detection indicated that the levels of BACEL,
AB, 4 ,and ABAB,, in the brain tissue of the GLY group were significantly higher compared to the CON group (all P <0.05). AST inter-
vention significantly ameliorated the behavioral impairments ( P < 0. 05) , alleviated neuronal damage, reduced the proportion of necrotic
cells,and effectively suppressed the increases in BACE1 AR, ,and AB,_, levels induced by GLY exposure. Conclusion GLY exposure via
tail vein injection can induce brain neuroinjury and cognitive dysfunction in mice, potentially involving the activation of the BACE1/AR path-
way. AST can effectively alleviate GLY-induced brain neuroinjury by suppressing BACE1 expression and AB generation.

KEY WORDS : Astaxanthin ; Glyphosate ; Neurobehavioral assessment; BACE1
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FEH B ( glyphosate , GLY ) /A 2Bk i i KT
TEER B, AL 5% B T S 2 BRI R X S B
P2 R AR E . SRR, B
HBE 2 2R 8 AT S BUN R 25 B2 ) 2 ) 5id e RE
FIRRER I Al g e B% NLRP3 #5723 % 5 200
AT MR RG FIM 2 281 . BT Ao B BT UR
DU BRI I L F——B- TR B 1 (AB) 5+
WU R B WIE S5 45 R 4558 A7 1 8 8 YR G, T
BACEL ( B-f7 s V€M FERTIAR S 241 1) 7E0 A 4

I AZ s BRI, LR PR AIL A A s H e 2t 4 1
PR AR W8

U777 3% (astaxanthin , AST) J&§ TRH & N R HK R
— 54, BT R 5 B A4 BE AT, R RO
KGR GELRA T o BFFE KW, AST 1] UG AP b 28 0T G
AR R AH AST X GLY 5 19/
SR o 2 A58 0 B P T i AN T A

ABIFEE UK GLY M2 L 15 BACEL/AB
M SRR E 1 4T 5 Nissl Qe AR YIRS 15
PR (BACEL B-FEAFEE T AB o S AB ) K, R B
ZEE T HORIETT AST figfril i T Hil BACEL/AB
B, M GLY JE i bk 5% 5% 5 2 /1 BRI 4 2 0 22
Witio

1 #M#ETE

1.1 23X AL

GLY (1071-83-6) ) F 3¢ [E Sigma-Aldrich 2y &) ;
AST(472-61-7) Wy T i 22 so ARA AL R 0 A BR
N\, 4R 96% 5 /) B ELISA iR 37 & BACE1
(YJ037908) . AR, ( YJOO1859) . AB,., ( YJ002201)
W 1 7 I A= ) B B AT BR 2 W) 5 1X-70 815 %5t
AT (HAS AR 307 23 W] ) 5 RM2245 A7 547 5 #L
(5 F Leica /A #] ) ; EthoVision XT 3l %) iz 3 #1.37F IR
B & g8 (7 2% Noldus 23 7)) ; Epoch2 i AR A6 1 £
(BioTek 2~ F]) o
1.2 Sy ik
1.2.1 2563

6 Jili% SPF MEE KM /)N B (57 & #43IE % : No.
430727250100598117 , Wi e Hr 3 78 S IR S 6 3 )
ARATE]) @RS 1S, LI 3 41, 54 6
Ho XTHRZH (CON) :0. 9% A= FRER /K v e 1 5 B H Tk
G (GLY) : 1mg/kg GLY W R #F kT4 5 175 R
THIZH(GLY + AST) : GLY D) 1mg/kg i ik 35t f5
FH 50mg/ kg 5 AST JEATHE T |, 55 [ E I 18] 45 25
LW SR EE 35d, TLR25%55 27d #E4T Morris /K 2K

B WA ARk B AT A AP 2 2T e
FEIBAT N 56 36d BUIKALIZL, >R )@ Nissl G o 2 pf
E2p i ZANa I [
1.2.2  Morris /KK B 5216

Morris 7K 3£ B ( morris water maze ) FI £  /]> fi.
SEDNIAATRZS [IRAR W RE S S0 S5 1 7d, AT 5d X
2 RTINS, A 22 U RNk 4 0, 20 A a4
G2 R T 5 L BE A K A TR I 2R, SE 3R 4R 2R 1min
AR E- 5 RIS, A AR &, 5] 5/ BRUTE
& FAFH 10s, 55 6d RE 28 7d BERV- 6 , e HE8
B I 1 BRAE S 8 2 A K £1, Al EthoVision XT 13
BAFIC /N R 60s N 2 850K - & OB TR I &
SR A 45 I [A]
1.2.3 Wiz

37525 (open field test, OF ) HI T34l /N LA H
RATGANPE SREAT A RIEEAR T o AE—4> 40em x
40cm jif 1 48 7 F EthoVision XT 13 17 N0 & 48
RG34 x4 B BT #E, B PR Smin 3210/
Iz Sk
1.2.4 @tk E s

B2+ FKE (elevated plus maze , EPM) FF1EM
AN FEIEREBL ' o ] EthoVision XT13 45 42 43
RGN Smin TEEZE TR AT E R
1.2.5  Nissl e85 i XA 734

BRI /I BRUAR B R AR K 12h, SR T I 6 13 5
3% IR UL LG 2B RR I , i SOmL A — Mg Sk MO I
VE AR ER K, B 0 I 4 2L 4% 22 3R 1
24h , Z i AR B B PORS R AT K L& B R D) A,
PR PATRE B . IR )5 I R e i o SR kAT e 0,
WMEEH LR IIE 55

KHXCE M, 12 A0 E I XU A5 X
Sl (BB U EL A T B P B A A ) AT B 4
R E5C, BRI VA0 R b o A JE TR 58 8, A% i
MR TC A4 Ry 1E W 4G, Je IR B D 50 2% M A
Bedg A% 4 S RFEAN R TT , GETT IR AR A ML P 7 L A9
Z: 8 Tang 55 Jy ikl i X FA A
1.2.6  Jp X4

M\ Uniprot 5 4% JZ£ ( https ://www. uniprot. org/ ) 3
I BACEL 25 1 i iA45H (6EJ3 ) , Ff PyMOL i f £ Br
HEEER AP RK > T IR A & i 5E 141 ; N Pubchem
B4 2 (https ;//pubchem. nebi. nlm. nih. gov/) 4351 3k
B AST 1 GLY 1 3D 2544 (SDF #6X) . fifi 1] MOE %k
FFs AST 5 GLY 43 Jl 5 BACEL 47 4> 7 X35
2D AHEAE A, F PyMOL 8R4 o0 5 W 45 1
AT AL AT
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1.2.7 BNZZ BACEL AR L AR 7% AT

BUNRIN 2 (29 100mg) , 4% 1:9 (w/v) Fefil i
AT 0. 01mol/L PBS(pH7. 4) , & T K it b A1 3L
FEA)RART-Sh P, i 2 AL 21 51 3K, F 4°C (30001/
min Z5.0 10min, B3 WCE T - 80°C R A7F i, $#%
HEELISA 12070 &0 Ud B A5 48, A0 sy b 3 VA R
TR 6 A~ AL, HEFPRAAE 450nm P AL &
W IGRE (OD )  ARIEFRHEHZE (R® >0.99) TH445
PRk B
1.3 %itsgrk

R (ME = ArifEi) o, 4] LSR5
2 )7 22431 (One-way ANOVA) | #5522 557, Wi
FH LSD Ki56, P <0.05 FRERHASI¥E L.

2 7 R

2.1 ®REEH

WK 1A s, CON 2/ s sh Bk 8o )iz,
GLY 7 W55 X %% gl i i #9820 5 4n &l 1B iy /s, CON
HZE BT B BT B R PR B i E] T GLY (P
<0.01) ;5 GLY 44, GLY + AST 4/NMR G &
UBUS T e S B A5 8 B o) 2304 O 4 v (P < 0..05) ,
HESHAGI R L,

A

GLY+AST

©

FRT AR [ K

S A A S A A
& o *,R?' O > -L";,
4 (-4

A MEAREEHRAARB MRAREEHHEE (5 CON 4 HE, * # P<0.01;
5 GLY 41 4P <0.05 #4P <0.01,1=6) .
A1l AREEHERE

2.2 UHEHL

WS g B 2 fw, B 2A J& /N RS S
TEERIA, 5 CON AH H, GLY 2H v e [0 2 € 4 1, 48
it AST 25 b PG, vh ok KB (P AR &2 . X434
SIS B o DX AR A5 B B ] g DX 2 R i

SR TSI, 45 ] KW, 5 CON 4 AH Ik, GLY
ZHL1A) /N B Hh o DX Sl g B B (1) 3 2 B e A o2
(P <0.01), H e X I 28 8 vk B 55 (P < 0. 05) ; GLY
+AST 41 5 GLY ZIAHLL, v o X Salf5= BA s [1) Mz 3y
PRSI (P <0.01) , H v g DX I 2 B U E0OA e
P27+, WK 2B,

o 80 x 40 £
% 60 & SE > %
E a ]
¥ o E
0 [
S & {,\3} s & _L.v",\
4 4
AANET FEAALREBNET HEAHHER(S CON LB, +P<0.05, % +P

<0035 GLY 413 #P <0.01,n=6)
B2 9Lt RE

2.3 ZETFHTER

B 3A 2/NRTE R B2 T F ke P P s,
CON ZHAH L, GLY 2H /)N Bl B4 ) T4 B AR M B 0 AR/
HEATF TR, A6 T CR 45 B A ) B b (P <
0.01),5 GLY 4/ AHEL, GLY + AST 44/ itk AJF
THUEE U A BRI T 14 i 3 i (P < 0.05) |, WL 3B,

A

GLY GLY+AST
B
60
#
i
o | 2w
= 40 - E
= B 40
£ &
= 20 #r
B
= 20
3 =
0
o\\ A A
o ¥
c’\v

APMRBETFREZORAREB MERRETFREEHHEA( S CON ALK,
% P<0.01; 5 GLY 4135, #P <0. 05, #4P <0.01,n.=6) ,
H3 BmRE+FREERERE
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2.4 Nissl ¢

Nissl Ze e 25 S an&] 4 s, CON 4119k & CAl |
CA3 DG X ZHES IEF H %, HeRph & oo g i g
BIEH H5E%E GLY 41/ B pi 2 ot HES HL 8 HKRL
FEL ARt W R w RN N AN A S AT e
BAZANTERE Yt RN 5) i gos 32 45 5L IR 2D
GLY + AST 2] 1)l 2 T 25 40 W S A3, AT b o

X FAE AN 5 7R , BUE 2R SRSB4 (5 435
MR L, B F 1 GLY IR L R £, & ot
AST 2525 (b FRI5 , GLY + AST 4 fipi 41 2 34 5. 41 it %5
iR

GLY+AST

LEF;A_I". P RN

CON (GILNY

TL: &2 HIP, 35 5 THA, i HTH: T B AMY. S C8 e £ R LA i 6 484
B MR EH e T T,
AS mEX#HAE

2.5 TS5 maR P BACEL, AR L.
ABL# &

/NP R A5 G RE < - 5. 0Kceal/mol 3£
REABRES G EETT, 4B e < - 7. 0Kcal/mol 3
B WS I A B T B A T R 9T
GLY \AST 5 BACEL X} #3& M o0 B, o 4245 & fig
4R — 6. 3kcal/mol, — 8. 3kcal/mol, {1118 6A AR,
GLY 4 BACEI f#§ GLU-339 ,GLY-11 ,GLY-13 . TYR-14
B% 3658 o SR/ T AST 55 BACE1 i LYS-321 5% 3t
T AU A

i 4 40 2% A= 4k 48 b5 40 &1 6B fr s, GLY 41
BACEL AB,o AR, Y75 it L CON 4 % H 2= 7 H
AR (P <0.05) 258 AST 4525 4b 35, GLY
+ AST K ZH 24 2 /K- B BRI (P <0.05) .

8pohr ~» sidechain acceptor solvent residue  —+» nonconserved

metal complex ~¥ ne

O basic  ~*backbone acceptor —— solvent contact < inconsistent
(O greasy <+ backbone donor ~ metalfion contact arene-arene
proximity » ligand Om:epbr H arene-H
contour exposure exposure @+ arene-cation
B
a6 ~ b 300 ¢
= # = o = = &
E £ # £
2 40 [ 2 40
: = 400 =
h % 200 3%
& z kS
0 0 0
4 & 4 A 4 A
& & P & & # & &
o o o

A-a. GLY 5§ BACEL 3r T4 {t, A-h. AST 5 BACEL St &7 1 16;B. fA R A #5  2
FAKT(5 CONHRIE, * «P<0.013 5 GLY 41,5 4P <0.05 4P <0.01,n=5),

6 ATr&GHAR AR BREEORAATREH

3 3

AW T GLY J i ik % 88 vT 75 & /N RO A
IRERR A, JF UESZ AST 0] 38 5 F& ik BACEL A, .
AB L T EME GLY i S Bl 22 30477

ARWFFEAT N 2E AR SE R F W, GLY 1 B i ik AL
B FBUNRA 25 201 RE 1 Z 40 R B AR AT
A, 283k AST ()10, A A0 % T Bk Ay sk .
Nissl Jett i 7R, GLY ZH/NERA oo 25 A 453 473 e FG A
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£, BACEL 1% M3, Jinid APP Y)#] S50 AR )
PR AR KA S BT 5T W, 3 BACE]
REA R TR A I 4L 2 1 AB K-, T )7 e
REREHRTART™

Gy F XX — AR PR AL SR AL T 254 AR W)
SR SRR, TGI8 & GLY 38 /& AST ¥JREAT AL
XF1% % BACED JG PEAL i X3k, 43 F X ESE AST
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AR AR BRI . ABESEH, AST W] fE i i
PR GLY i T (28 236 M 4 (ROS) |, B AR S8 L I 3
X BACEL (30 ; Rl , Lt R A B Al Be sl 20 pih 48 52
FEXT AR UUAAAE UERL N , T S5 4l BACE1/AB
FEIE BRI o

NI AL FH 4 £ BE R, AT 93 R FH 8 i ok 7 5
5 B S vE 2R 58, 7R T GLY AU 22 28 % /)N B
i 2 R 495 V6 L AL, AST 1 Sk —Fh KR 2513 [
TR, T RE Al A T B B BRBE GLY 2% 8 1 5 3
24503 R P A T TSR, 6 Al Ml 35 A % 3 f
R AR EE WS HNE

25 bR, GLY W feii i He ol [a) 3 /E H B R/
U BACEL 7K1, 3458 APP i3 iR 12,
AR KB B i AR UTART EM diE , B
K FHAZITC S RN T REFR AT . 17 AST 9420
FFME 7E T8 o 9 ) BACEL {14 Jiff 5 1tk 5% 76 1 32
ik, i AR A, FETIEEE AR A SR & .

B35 3k :
(120,85 %ok, % %F Prolox 3.0 EAEH BT

JEH B A B E AN RAT R LT]. AR R FR(EF
) ,2025,39(3) 185

[2]CHAVEZ REYES J,LOPEZ LARIZ C H, ACOSTA CRUZ M
A, et al. Acute glyphosate and aminomethylphosphonic acid
( AMPA) , its major metabolite, impaired spatial orientation,
navigation , learning and/or memory in female rats[ J]. Behav
Brain Res,2025,478.115329

[3]SHU S G,CHEN X T,REN J W, et al. Glyphosate induces
anxiety-like behaviors in mice via activating NLRP3-mediated
hippocampal microglia pyroptosis[ J].J Appl Toxicol 2025 ,45
(8):1572

[4]LI Z,YANG J,LI J,et al. Targeted delivery of BACEl siRNA
for synergistic treatment of Alzheimer ‘s disease [ J ]. Transl
Neurodegener,2025,14 (1) :41

[5]OHNO M. BACE! as an early biomarker and its relevance to
risk factors for Alzheimers disease[ J |. Brain Res Bull, 2025,
230.111475

[6] GALASSO C, OREFICE I,PELLONE P, et al. On the neuro-
protective role of astaxanthin: new perspectives? [ J]. Mar
Drugs,2018,16(8) :247

[7] MAGADMI R, NASSIBI S, KAMEL F, et al. The protective
effect of astaxanthin on scopolamine- induced Alzheimers mod-
el in mice[ J |. Neurosciences,2024 ,29(2) :103

[8]SAAB B J,SAAB A M P,RODER ] C. Statistical and theoreti-
cal considerations for the platform re-location water maze[ J . J
Neurosci Methods,2011,198(1) .44

[9]CAROLA V,DOLIMPIO F,BRUNAMONTI E, et al. Evalua-
tion of the elevated plus-maze and open-field tests for the as-
sessment of anxiety-related behaviour in inbred mice[ J]. Be-
hav Brain Res,2002,134(1-2) :49

[10]EUNCHONG H,SHINWON K,HARYUNG P,et al. Differences
in anxiety levels of various murine models in relation to the gut
microbiota composition[ J |. Biomedicines,2018,6(4) :113

[11]TANG D D,CHEN M J,HUANG X H,et al. SRplot: a free
online platform for data visualization and graphing[ J]. PLoS
One,2023,18(11) ;:e0294236

[12] RAUF M A, ZUBAIR S, AZHAR A. Ligand docking and
binding site analysis with pymol and autodock/vina[J]. Int J
Basic Appl Sci,2015,4(2) :168

[13]XU J,JIAO C,DU H,et al. Xijiao dihuang decoction for sep-
sis-induced acute lung injury: network pharmacology and mo-
lecular dynamics insightsc [ J ]. Journal of Inflammation Re-
search,2025,18:5673

[ 14]FATRIANI R, PRATIWI K A F, ANNISA A, et al. Unveiling
the anti-obesity potential of Kemuning( Murraya paniculata) :a
network pharmacology approach[ J]. PLoS One,2024,19(8) :
€0305544

(F4% 43 )



WHERHER DR (A 2006 555 40 55 1 ) Journal of Hubei University of Science and Technology (Medical Sciences) )

39

Bl 3TH&3: A F 5, MR, AR SUBR, 5. SFRP1 %45 A M J5 2m I 36 38 F= 43

2026,40(1) :39 -43.

SFRP1 Xt 45 B 7 75 20 A 1 78 A0 2 22 /Y 22 i
RENEHR"

BRI, WA, FER KA FERTT
(AR B e B 230 A B e, W1k T 437100)

FEE: B I Rt oA A d A X & g 1(SFRPL) 3t A 4 8% 40 B9 78 R 23 & 09 % i R EL AL, A W R 9697 48
EHAHRT 0. FiE ERAENELEFON SFRPL EL A e P W RA KT R G S E R LA AN XM, o
S H % 5 SFRPL 8% & SFRPL 47 % 47 (small interfering RNA) B 3t & 47 (si-NC) %% %t = SW480 4 fif # ; X/
CCK-8 b8, 3 40 M & 41 20 JL 3 78 46 77 5 8 3 Transwell 523037 4 40 f 1% % 3T 74 &6 77 532l Western blot 3 A 46 Il - 41 41
Wnt/B-catenin 15 5 18 #4844 Wnid | B-catenin 8y & H Kk K F, ZR SFRPI £4 Hfpg P k% TH, 5t B4
SWAB0 Zm L A6t , SFRP1 T4 41 41 flo 8 7 , 12 22T 4% 86 A/ R 71, T 40 41 Wnid Ft B-catenin & & %k 3k K FHE (P <0.05),
£5if SFRP1 K3k T ¥4 7 4 8 11 1 45 Wnt/B-catenin {5 5 # 8 , RAL HAMBEN K ERX R, NV EEME N ERETRET
Py

OB AHFRT]. AAHAREZRFR(EFIR),

SR A A K 125 B 5 Wit/ Becatenin 5 5 5 %38 5 0 4 1

HESZES:RT35.3 SCERARIRED A
M ERS 120954646 (2026 ) 01-0039-005 FRREE (FIREARS ) #RIREG (OSID)

DOI:10. 16751/j. enki. 2095-4646. 2025070702

Effects of SFRP1 on Colorectal Cancer Cell Proliferation

and Invasion and Its Underlying Mechanisms
XIONG Shiying, LI Chengwu,SIMA Xueqin,et al
(School of Basic Medical Sciences ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the effects of Secreted Frizzled-Related Protein( SFRP1) on the proliferation , invasion,,and mi-

gration of colorectal cancer cells and its underlying mechanisms, providing a new research direction for clinical treatment. Methods Bioinfor-

matics analysis was used to study the expression level of SFRP1 in colorectal cancer and its correlation with colorectal cancer invasion and

proliferation , investigating the relationship between colorectal cancer and SFRP1. SW480 cells were transfected with SFRP1 inhibitor ( small

interfering RNA) and negtive control(si-NC). CCK-8 colorimetric assay and Transwell assay were performed to evaluate the proliferation, in-

vasion and migration abilities of each group cells. Western blot analysis was used to determine the protein levels of Wnt4 and B-catenin, key

components of the Wnt/B-catenin signaling pathway ,in each group of cells. Results The expression of SFRP1 protein was down-regulated in

colorectal cancer cells (P <0.05). Compared with the control group,the proliferation,invasion and migration ability of si-SFRP1 group en-

hanced, the expression of Wnt4 and B-catenin protein expressione elevated (P <0.05). Conclusion Downregulation of SFRP1 expression

may promote the development and progression of colorectal cancer by regulating the Wnt/B-catenin signaling pathway , providing new insights

into the clinical treatment of colorectal cancer.

KEY WORDS :SFRP1 ; Colorectal cancer; Wnt/B-catenin signaling pathway ; Tumor metastasis
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TATI 7 A A 2 B A O T A T S e 9 )
4, R R ARG TR ' . FARBA L
A7 AR © U A5 B 9 0 FLA T T B, B H I
PRITRATAEE B S R BRAE 2 R, R B R 4% T
TR YT R A, B e O R A T g A0 M R R AR ) e AT
A, BB IR IR T B S B 5 ) . Wnt/B-catenin
{57538 R 2 W 1 TSR A LA
EEN IO A S I A AN N (9 R
YE Ry Wt {5538 B (14 O SRS PR -1, 430 28 46 A O
FEH 1 (secreted frizzled-related protein 1,SFRP1) 7E ¥
FREE T A IR AR L ARG 5 A LA 8 S
SFRP1 TE45 B Wi A A J A AL, PR H 2
] N A B R IR TR A

1 #M#EG*

1.1 ##

NG5 B AN SW480 Iy [ 1 i Fh Bk Be 41t e
HyClone Ji§4- ifiL i 1 DMEM 15 55 Je g 5 i = 8 4=
P AR A IR\ Bl s GAPDH FiI SFRPL 4 {4l 5 3¢ [
Proteintech /3 ] ; Wntd Fll B-catenin Hi /A B #% XK &
AR (EiEE ) A R B 5 L5 % — 9T 166 . CCK-8
R0, 25% [REEI B SR = RAEY B ARG BRA
] s BCA 5 [ 12125 & L SDS-5R Py M ot Jie 157 & 1
H A5t R 3 TR BR 2 7] 5 Lipofectamin 3000 % 4t
R AN AW B 22 E Invitrogen 23 ) ; SFRP1 1|47 ( small
interfering RNA) K f W) (si-NC) 1 5 | ¥ 3 3] 24
PRA PR 7 5 Transwell /N3 5 3¢ [ Coring A 7 ;
DAB 3805 & 2 1 o Bt 15 g 200 46 2 W ) M 20008
AT R AR
1.2 7%

121 AJEEHE ST e SFRP LI 023k

HARTEES B h SFRPL JE IR 2 1K1 B, T 1
FERESE A &35 TCGA-CRC %4t AR U 45 1) e F
il PR 162 491 58 2 1) i 4 BRI 55 1E 4
ZFE A, GEPTIA2 (http://gepia2. cancer-pku. cn/# gen-
eral ) 734t SFRP1 JEPR 7R 45 B i S E W HE P g3
RS
1.2.2  SFRP1 KPR 3K 5 45 1 W 9 i PR o B4R A 11
UG H A

BT TCGA-CRC %l 7 rh 45 B W i S 55 4R
Hr SFRP1 R TR I AL EIOK P22 53, 418 162 i
FEA I3 iR 23K 2H 60 {5 FNAIR R IR 2H 102 1], i T >k
FH“survival” Fll “ survminer” R 3 $447 4 77 43 #7, PEAL

SFRP1 JE Rl 3k 7K P % S A A7 1 520
1.2.3 4k o5 ik g

SWA80 4 fifg 7E 41 H5 3747 (37°C (5% CO,) , ]
& 10% i F MRS DMEM B J2 S g-AT 3G 5% . R i
AbTFRPBUE AT, SR T 0. 25% JRBE IR T AL b B,
W5 7E 6 FLARFEFH AN (AEFL 1 x 10°) , 4% 2 I] Li-
pofectamine 3000 15 B 5 i 17 % Ju #8: 4 , '} Si-SFRPI1
%L Y% SFRP1 #1114 ('small interfering RNA ) | Si-NC
2R L B PE XS B (si-NC) |, Control 2H 1] 55 & Lipo-
fectamine 3000 AbFH
1.2.4  CKK-8 Kl SW480 4l i34 5E At /1

S HEL YL S 1) SWAS0 i il 4k 2L 45 57 48h, 341l
AL TR A, R AL )5 , 32T 96 FLAR(
L1 x10%) , &1L DMEM 555555 100w, 40 555 3544
rhgkEE R 37 24 48 72 F196h J5 , 45 LN 10uL CCK-8
VWL, RGBS R CAR SRR L, TRV TR 5 Ry 21
P SRR v feft PR R (I 5 K 450nm A IO RE(E
1.2.5 Transwell ¥l SW480 4 ffifz28%k

BEYL IS M 45 2H SWAB0 4Ak £ 37 48h, f 41 iu b
Fx A K, R AL, AL 1 x 10° A4l
PR AE UG I L IS ) Transwell |5, BEL A
JCIM I ) DMEM 353345 200 L, T2 dip A 600l &
10% ig 4= ML /) DMEM 1 37 B | 55 5% 46 vh 4k 2L 55 7
24h J5 R R SR, PBS 2ol vk, AR SR 2
R E R B A AN A L BT RS, B AR T, R O S 4
am B0, FDG BB LA IR, ] Tmage J B
it AT AU .
1.2.6 Western blot £:ll] SW480 i fify Wnt4 F1 B-cate-
nin & X

FRIPUA-2H SWA80 4y rh iy 25 1, I 2 vk JE I
MoK WG A2 T, & AP N 15ue 5 H & E A, SDS-
PAGE $E Jit 1 B LUK 6 5, 5% Ji g 3 &t P41, i A
SFRP1(1: 1000) ,Wnt4 (1: 1000 ) | B-catenin (1: 1000 )
S GAPDH (1:2000) 2 H ¥y, 4C &M &, FmA
IEHT i — 41 (1: 5000 ) % ik 5 PRI & 1h, TBST ¥ i)
PERR 10min J5 A ECL 2 W52 , 4% 4 1 2kl , 1l
H Tmage J 34 R, TR FEAEL
1.3 %t ®rik

FH RO 50 R R B R B AT e b, iz
SPSS 23. 0 B ARGt , Bl F (x = 5) o 2R ¢ KB,
FAPRIR Ty 2653 BT LA 22 2 1A) 25 57, Kaplan-Meier J7 i
PATAAF AT, ROTR S SFRPT 63K 5 Ik A BRRFAE
ZIASEHR, P <0.05 HEFAGIHFE X,
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2 7 R

2.1 SFRP1 AW EZAME PO RE
GEPIA2 4347 b7k , 45 B s 41 43 vh SFRP1 JE [
(kB BT IE #4141 (P <0.05) , LA 1,

6
*
54 :
o .
m -.o =7e
i 44 Y b
® 1 . 2 '-"
- 1
é e e A A"
= 3 . . ¢.-.."
g o 3 1o
% 2 : .83;‘ |
* - o
24 < . .
. L 5

L] T
EEHA (n=40) MEAEL (n=122)

B 1 TR %% SFRPI 2 H %% ( = P<0.03)

2.2 SFRPI AW & 54 0156 R s 24
JEFn TR G A8 K 5T

¢ SFRP1 JE R FRik (1) rh AL BOKF- , JEECHE AR AR
O3 R R 4RI Ze 3B AL, 40 A A 4L 461 1 A A 0
5 R, SFRP1 K& PRUIG 3 38 4 A= A7 R (P <
0.001) , WK 2, #E—243 4 SFRP1 & IR A 41 Fl
1 22 IR A 5 I R 45 W BLRRAE I O R, A5 R R
SFRP1 ZRik g S54RI (0 G R 43 B A1 N 43 ] JCAH
KME(P>0.05),5 T 481 M 43 HAHE (P <0.05),
k1,

# 025

P<0.001

o 1 2 3 4 5 6 7 8 9 10
A8 / &

B2 SFRP1 k&t 54 E & T RTUE M X

F 1 SFRPL 5% H g I K BAER X R (%) ]
HHLHSE it

SFRPI %3k SFRPI{{#Eix P

SE <65% 95 40(42.11) 55(57.89)  0.257
565 % 67 20(29.85) 47(70.15)

e i 74 24(32.43) 50(67.57)  0.304
B 88 36(40.91) 52(59.09)
D 4 21(48.84) 2(51.16)  0.063
I 78 30(38.46) 48(61.54)

I 33 8(24.24) 25(75.76)

v 8 3(37.50) 5(62.50)

/M Tl 2% 7(29.17) 17(70.83)  0.043
T 38 15(39.47) 23(60.53)

7 68 28(41.18) 40(58.82)

T4 32 10(31.25) 22(68.75)
NAH N 45 17(37.78) 28(62.22)  0.058
N1 79 34(43.04) 45(56.96)

N2 38 9(23.68) 29(76.32)
MAME MO 133 4030.08) 93(69.92)  0.006
Mi 29 20(68.97) 9(31.03)

2.3 SFRPI ¢4 &M /% 4a B 38 35 AR A1 09 % v

CCK-8 528643 M1 T ¥ SFRP1 X 45 1 7 9 41 i 34
FE B SER , 45 58 R, R SFRP1 6341 Si-SFRP1 4H
FHEL 3T Si-NC 21 A1 Control 4 , 40 o341 5 /7 B i 1%
FH(P<0.01), LB 3, FH] SFRPI 35 N Ja 1y 5 45
B A G B e

-~  Si-SFRP1

1.0- % Si-NC

=#=  Control

0.8+
[-7]
=2 0.6
m
>
(=] il
) 0.4
0.2+
0.0+ . ' : -
0 50 100

Time/ h
M3 FUmpEE L+ P <0.01,n=6)

2.4 SFRPI x4 H W J% a e dz 2 i 4% 56 /1 6%
EAL)

Transwell {22252 55 W %¢ SFRP1 T 4 %t 25 H i ¥
MR ZEE RS e T s, 45 R B, 5 Si-NC 41
Control ZHAH L, T SFRP1 33k Si-SFRP1 2H 4 fifd
2B RE IR T (P <0.05) , WKl 4, R
4 SFRP1 RI & T+ 25 H W fie 40 MU i) 2 2812 5 e
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A Si-SFRP1 Si-NC Control
W o " v T f

ot TP Ty vy
. {‘ . 7_?";"'!’
y o o

L‘-L-

MW Si-SFRP15H
Si-NC 3§
O Control

g

g

mAT Y [ A

pd
A Transwell 25 (4 &% %26 ) ;B. Transwell LR AR EZTHRETE; » +P<0.01,
P <0.01 023,
K4 T SFRP1 st SW480 41 i 12 22T # th % v

2.5 A SFRP1 %} Wnt/B-catenin 13 5 il 3%

K5 BoR, 5 NC 4R Control 4 H %5, Si-SFRP1
41 SFRPI I RBEWE TR (P <0.01), R
SFRP1 M. #E—LHF55 F I8 SFRPI %3k Wnt/
B-catenin {Z 538 fE A5 , & P Si-SFRP1 41 5 Si-NC
21 Control ZHAH L, Wntd F1 B-catenin 75 [ 52 14 5 14
(P34 <0.01), 0382, Z5REWIRAL SFRPL, 3 fin
2t H e Wnt/ B-catenin {5 538 #1674

Si-NCH  Controlf

Si-SFRP14

B-catenin
GAPDH

KS 4448 SFRP1 Wnt4  B-catenin & H & &

%2 A4 SFRP1 Wntd B-catenin & F kA (n=3,x £5)

A5 SFRP1 Wnid B-catenin
Control 2 0.72+0.13 0.41 +0.01 0.16 £0.01
Si-NC 28 0.69 +0.12 0.45 +0.02 0.18 £0.03
Si-SFRP1 £ 0.27 £0.01**™ 0.71£0.23" " 0.59 £0.17"**

5 Control 41 %%, + # P <0.01;%5 Si-NC 41 Ho4%, ##P <0.01

3 3 i

S5 E R R WL RSB E MR 2
—, R BRI AL e T B R A SE T
) B R R 8 B R A i i DG SRR 4 R
JF ) BH LA FHBLA X RRAR S B s TR A %
VINIER

SFRP1 & SFRP Jr i BUEE R IR L Z —, %K
Wik AL 5 4 Ff[) Y5 &K 1. SFRP2 | SFRP3 | SFRP4 I
SFRPS'" . fF5% "> W, SFRP1 76 HP S5 | FL I8 |
5 375 B A e S0 BT 9 R 5 K 2 BT M i g
rR PR R . A WFST SFRPL 1E45 B W9 i 7k
ARS8 CGTA Bl AT A W5 B2 i &
L, SFRP1 ZE45 1 i vh i 2B K AR TR 55 IEH 4
21, 3F H. SFRP1 7E45 B iRk 54 R U5 A1
K, SFRP1 JERIZGRE S T /0 AF M Z- ARG . ax i
VG B AT 45 R R W], SFRPL 7E45 ) i P ARk
ik, HFR KA 545 B R 28 R fii e A5G

ARWF5E o CCK-8 SZ 56 Al Transwell 52 56 45 L i
71, SFRP1 N WI 14 58 2% B i 9o 240 L 1) 385 9 T 4R
ZERe T, UESE SFRP1 35K R IG5 i 78 A i 1) A G
XECHERALIR , SFRPL {88 [a] 307 7T i/ g 52 O
.

SFRP1 5 2 5K I 2 e 2R ( CRD) 5 3R 55K i
(NTR) P25 4445, SFRPT 11 2 Jp 28 R 25 44 1 5 45
TE 1 ( Frizzled) AHALN") T Frizzled & Wnt & [ 152
A, Bk, SFRP1 1] GeAEA “ i HZ K" 45 G Wnt [,
PEMAN ] Wnt {55380 2% 130G o ASWFFY Western blot
2E 8L 7N, SFRP1 R JH{# Wntd il B-catenin ff) & ik 1
Jin, 20 SFRP1 0] B8 i #47E Wnt/ B-catenin i % 5
585 s BT IR S A B AR S
G e 7/ A R 11 S N 0 R U (18 ) 21 B 2 O
(EMT) {42k & bR Rtk R E R R 2R T, 2
Jiigg % 7% 1) T EEAIL I 22—, T Wnt/B-catenin 38 #% (1)
SEHOBOE 2 EMT 3R 3h &Y A B S AL R B
SFRP1 7] fg 1% Wnt/B-catenin %23 %, J5 40 45 &
SIS IR FIG RFEAS IR AWFSE L JH SFRP1 2 & fE i
RHJE A EMT 58 B& 300 6 25 B 96 0 35 5 F 55 4%, 2545
L9 T A )Ry T SR L RS LA

S k-

(L% %, Wk, 2, % 2 REEMBAR S AT HS
BT B R [T]. o 46 i 8 1 i 4% 7% ,2025,32(8) 462

[2]KEE, R BESHKAUFARBTEL BN RIT]
[E % 438 ,2021,27(3) 1582
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B3 #gsK: F A%, M E , ShHds 5. SH3BGRL ¢4 & & s+ Ang Il #% §-49 HOC2 S pLZm e fie K69 %vh [ J]. B PP ( ES

(1.

#R) ,2026,40(1) ;44 —48.

SH3BGRL By ik Xt Ang Il % S8 HOC2
10 AL 28 B& BE K B9 =2 i ™

é%l,Z’ik ﬂ_l,Z**

> ez 1,2 1,2 s 31,2 1,2
EIRERE S AN R - E T AN N S 7

WA B B B A B, B T 43710032, BALRHE S BEBERAT U R R A E R B )

WE: BN RT3 AL A A AR FEHAMHE A (SH3BGRL) ty kA APt %K £ T (Ang Tl ) 5 0 L
PRERW e, Ak Bit s HIC2 & Al 4m 8 IE KA AL, 32 Bl Western blot fn RT-PCR # A& 44 4 /Il SH3BGRL 7k
F,RT-PCR 3 A A& 3 0 HILAE K 48 % 47 & 2 B ANP .BNP #n B-MHC 49 %35 15 9L, £5R 1% 35 SH3BGRL J&, 0 AL AE A 4
KAFRE £ H B mRNA % 35 K F 75 (P <0.05); T B SH3BGRL J&,mRNA % ik K F 8 % K (P <0.05), &it
SH3BGRL Wy £k A F E M EAREZ XA FAEEM A, HLZR N ETONE AN BELEE, ARNTLR

SH3BGRL 2 i ey shfe 38 2 7 sz 4 ah

KEIRSH3 AL G AARFEEAMNE A QML K # 3 HIC2 4

HESES R542 XHERFRIREG : A
X B4R 120954646 (2026) 01-0044-005

DOI:10. 16751/j. cnki. 2095-4646. 2025042916

FFAAE ( FIRAR S ) #RIRAG (OSID)

Effect of SH3BGRL Expression on Ang [[ -Induced
Hypertrophy in HOC2 Cardiomyocytes

GAO Runze, WEI Xiaoming,ZHU Dan,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To investigate the effect of SH3 domain-binding glutamate-rich protein-like protein ( SH3BGRL) expression
on cardiomyocyte hypertrophy induced by angiotensin [l (Ang I ). Methods A hypertrophy model of HOC2 cardiomyocytes was construc-
ted. Western blot and RT-PCR were used to detect the expression level of SH3BGRL ,and RT-PCR was used to detect the expression of car-
diac hypertrophy-related marker genes ANP,BNP ,and B-MHC. Results The mRNA expression levels of cardiac hypertrophy-related marker

genes significantly increased after overexpression of SH3BGRL( P <0.05). Conversely,the mRNA expression levels of cardiac hypertrophy-
related marker genes significantly decreased after silencing SH3BGRL( P <0.05). Conclusion The expression level of SH3BGRL is posi-

tively correlated with the expression of cardiac hypertrophy marker genes, suggesting that it could be a potential target for treating myocardial

hypertrophy and laying a solid foundation for further research into the function of SH3BGRL in the heart.
KEY WORDS :SH3BGRL;Cardiac hypertrophy ; Transfection; HOC2 cells

O MG IR & 8 RE S, itk iy
YU T, SR AR TR A AL TR (), 4Bk
RRARLY 1750 J7 ARG ML SR BT, i e T A%
31% , ™ 3 g N S f e O 1 B R 2 pr ikt
(o LA T 5 B AR 1 2020) 4 1,20 % L
BRI 26% , PE R N T IEECR B 3 1L,
XTEIF RS S5t S 20 Rk BIE O E SRR O ULIE
KA T RE A AL RO, (A & SR 4551 & O
Iy GRS O RORE . L BRAIL ] & 2,

UANEIR AR - TN A s U B i TS e 1Y |
BRI e 000 Hs S 5 | s B AR 50 ) v 11 DG B
AR RSN F A SO WU K, A i 4 5%
KRN Angll) R4 i 81 S 0e 1A mRE ), BN
PP D WUIE K (Y S R 70 3 T4 0 ULAE A
o O A IR EM K (atrial natriuretic peptide , ANP) | Jixi
HHRK (brain natriuretic peptide, BNP) | B-HILER & H 4
(B-myosin heavy chain,8-MHC) 1§ A . JLAE K AR s F&
PR AT ARG O URE RAS R 7oA A B

w FEETUH WAL A RPIE S (2024 AFB1025 ) 5 WL 24 e 1t 1 B2 4 (BK202414 ) 5 LR 45 2 g PR 2 B L X004 4 (2022 YKY18)
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SH3 st 5N AR £ 5 & HAEHE [ (SH3 domain
binding glutamic acid
SH3BGRL) /& SH3BGR K& — 71,1997 48 i Ik
WHER T 21 S Ytk . SH3BGRL & 4k 52
125 5 AN R R P R B AR L M LA
JEWiKA , SH3BGRL n] LI Bt 46 5 I Hik =
5T Bfvd 40 B AT 2 O T 25 R L T A
B 20t 20, SH3BGRL 5.0 1 583136, Bk
O R TR TE 10 JUE 9 7 L A O U 7 A W A 0
SH3BGR ZJGAE A — K B A ML IR E A K
W, L U ) AT REAFAE D Rl s s B/ L L m 2= 500
LA B ERERE . SRTIT, E Al TGS IR AT 98 1 1%
HIES2 SH3BGRL 760 LA K0 HILAE K Hh iy B AR
FIRLH . PR, ARS8 38 Ang 115 S 9 HOC2 LI
2 7O JOLAE B, 4R 58 SH3BGRL & 3k %0 il
ZHHAE A 500, LASYT Sk SH3BGRL 760 JJLAE K34 ¥7
Hh g N AR R o

1 #R5TE

1.1 525K 5]

KEC LA HOC2 Wy | _FifESd B IBS 4 il 55 5
s, A BB R A R 35 37 3 ( Dulbecco s Modified
Eagle Medium, DMEM) {284 f5c Ip i 45 57 5 ( Opti-
MEM Reduced Serum Medium, Opti-MEM ) | i 4= Il 1&
( Fetal Bovine Serum,FBS) | Ji#fF ( & 0.25% EDTA) |
Ang T30 B 22 [5 Gibeo 24 ) 5 B R #h 2% i ( Phos-
phate Buffered Saline, PBS) . Western blot — 3 #i B K
B B 4E R T R R/ R R I (100 x,
BLSOSA b at 22 AT RHECA FRA 7)) 5 5 RNA 21
5% ( TriReagent , Trizol ) ( Invitrogen , 3& [E ) ; Takara i %%
FAalf & (Takara, HAS) ;2 {5 ChamQ SYBR 52}
YN E 7 R A WA XS W TR W (2 x ChamQ SYBR
qPCR Master Mix, B 50 it MEBE AR W) BHCA BRA A ) 5
RIPA 5 2L W W I v At ity 2E ) P2 2 R A PR
) 25 HEFT I 7 B Phenylmethanesulfonyl fluoride ,
PMSF \BCA & [ & ft/ Vi B e 0 & 0 /B 3E =
KRAEVBARA R w5 siRNA [ ANP BNP, 3-MHC | H
1 -3 -7k 2 i &L B ( Glyceraldehyde-3-phosphate de-
hyd-rogenase, GAPDH ) 5| ¥l 5 4= T A9 T#% (116§ )
JBAR AT R ] 5 #8571 HEO6 AR 1 Ak B Y FOAZ 5K TR |
XFBRBURL peDNA3. 1 1 5 36 5t R A YR BR 2
A ;o U E (-Tubulin) }2 SH3IBGRL Hi {4l H %
528 5 42 W) A W) 5 GP-transfect-Mate % 9435501 B |
T R 25 P AR PR A

rich protein like protein,

1.2 HE

BEIE A% 2 58 (22 [H Bio-Rad A 4 B A BR 2>
H)) ;CO, Br A (FEBR G RBHE A BR AR 5 BB %
JE R IX73 ( HAX OLYMPUS S22 588 4 ) 59
YE = PCR Y CFX96 Touch ( 3£ [H Bio-Rad 4: ¥ B} H7
ABRAH]) o
1.3 F&k
131 ik g

SH3BGRL H siRNA By BTG AT F i
FEDR B A BRAA w5 #5596 1 B R ) A% R Tk
FOF HEJBTRL peDNA3. 1 Z4Ed R E R A R A
H) o RO R R ) AR 2R BURL A 08 2 5t
SR, D CFHPELNA &7 Fe =80% , R BHE YL Tl
1.3.2 4%

FR VLML HOC2 & T 37°C 5% CO, H55%
A 10% RIS e 1% 5 R ERES
W) DMEM 58 235 FR gk 735 9% . B 2d T4 1 ks
FiW, S K& 5% ~ 85% Rl i), SR 0. 25%
TR AL S A T A AR T a2 58 5
1.3.3  Ziffikye

WAk TR B AR il BE IR 80% ~ 90% ) 4t
BISHAF 6 Uik (Rl 3 MEAL) , G, Frdl
MK 35 60% ~ 80% Wit , $#% GP-transfect-Mate %% 4t 35 5|
VLRH R0 e (0B 52 3k, PBS 35Uk 2 38 )5 e 58
LRSI H TORL DNA 51 siRNA % Y4550 433 A
Opti-MEM #5357 3511 5], 5 i & P P B IR A0
UCHRE, BT BT I 20 B RS F2 R 20, B RE 3748
— B[R] 5 T e s SR I AR SR IR, dE ] B O
AT LI 5 5 FE PP AL e Je iU 5 A, T %% S 1 2h
JE A Tumol/L 1y Ang I , 4k %215 5% 24h,,

AT LH@ : X BRZH (peDNA3. 1) 3 #3540 (peD-
NA3. 1-SH3BGRL) , pcDNA3. 1 + Ang Il . pcDNA3. 1-
SH3BGRL + Ang 1l .

I 4321 D) X BE 4L (siNC) | siSH3BGRL ,siNC +
Ang Tl .siSH3BGRL + Ang 1l .

1.3.4 Western blot SLI6

MRS FREE RS, 17 1 52 AL I RIPA 22 fige vk 24
i 240 6L, 240 6 ) 7 ) A B I IS AR TR AV, VKT 20
~25min, Bl 5 7F 4°C 414K 12 000 x g 5.0 15min, I¥
R LI, R A BCA 3L B (IR EE . B 30pg
SR AT SDS-PAGE LUK , PR I 5% 10oF 2 11 4%
% PVDF ik, HI 5% Wiflg 4= W53 1h J5 BRI G 24F
W 464 1: 1000 —HUyE R 4 CIER I . FH TBST ¥
FEE 3 YK, B Tmin, F 1: 10000 B —HE R HIFE
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Th, FEFH TBST P 3 UK, BHK Tmin, 5o FEEUOL
IR, BEI UR ARG I, DL a-Tubulin /£
WZ, K Tmage] B3 AR HEAT RBE 73 #r , 3
BHMERSASEARKEEE, Y HER
AN ik i .
1.3.5 RT-PCR

i i Trizol 257 F ML RNA, I3 5 %58 W] 45 ( Life
Technologies ) #i| 45 ¢cDNA, PCR Rk R 2 20, A1 55
cDNA H1 10pmol/L 51 ¥4 1pL. ABEFEH R A #Y
FIPIUTF UL 1, 2000 At 3 A BRE i . mRNA AH
Xtk BT AR X R IA R =270

%1 #HFPCR WG4

R R k)
ANP GGGAAGTCAACCCGTCTCAG CAATCCTACCCCCGAAGCAG
BNP GACCAAGGCCCTACGAAAGA CACAGCCCAAACGACTGACT
B-MHC CTCAGTCATGGCGGATCGAGA CAGTCACCGTCTTGCCATTC
SH3BGRL CAACCTCTGTTTGGCCGGTA CCATCCTGGAAACAAGGGCT
GAPDH AAGTTCAACGGCACAGTCAAGG GACATACTCAGCACCAGCATCAC

1.4 %itZrk

KA GraphPad. Prism 9. 0 24 #4788 40 #r , #A.
K7 24538T (One-Way ANOVA ) Kl 22 24 1] 2% 57 1)
BEM, L P<0.05 FoRERHA T ENZE XL, TG
gE LIS 3 Ny SE 0 PR A iR .

2 7 R

2.1 Western blot &%

Western blot 255 4n& 1 fK 2 ., BHE 1 Af
UL, 5 peDNA3. 1 X BRZH A [, pcDNA3. 1-SH3BGRL
21 F1 pcDNA3. 1 + Ang II 41 %) 25 3R 3k 7K 34 i 35 T
(P <0.01 8 <0.001), EiRZERER, 750 HUE
KAEAL  SH3BGRL 1925 [ KA AAAE Tt i 3, 1 >4
SH3BGRL # it b5, HAE L UL RRE T HE R
FkThm R B

A B

G IE' B3kpa

A SH3BGRL & fr %35 4 % ;B. SH3BGRL & & %3k B 411 F (5 peDNA3. | 4404, + »
P<0.01, % % xP<0.001;n=3),

K1 stk SH3BGRL EmEAREER

2 R BR, 5 siNC XJ 41 #H L, siSH3BGRL
HEHRIXKT BEREIN(P <0.001) o #—4)
Bral UL, siNC + Ang T 41 1) B [ 235 7K T3¢ siNC X R
YU BT+ (P <0.01) ; [A] i}, siSH3BGRL + Ang IT 41
(7% 1132 35 K E 44 F siSH3BGRL 4175 i & I+ &
(P<0.001) . FRZEHRFEH], LE.O UL KRB AL, T
Bk SH3BGRL A FEAILIL 8 (1 3RIEAKF,

a-Tubulin | GEENS GENN @ g | 55kDa

A B
N
¢ =
T 2 2
o s o \Q‘b& e
C §3
DT 28
82
SH3BGRL 16kD: g
[ -~ - » 3%
g2
es
s
2

A SH3BGRL & &% 4% ;B. SH3BGRL & &1 X B4 1T (5 siNC MM, # # P<
0.01, # % % P<0.001; 5 siSH3BGRL % 4 }t, ,###P <0.001;n=3),

B2 JUEk SH3BGRL J& iy & | Kk 4R

2.2 RT-PCR &%

RT-PCR 45 R 4NE 3 F1 4 s, Kl 3 IR, peD-
NA3. 1-SH3BGRL 41 1y SH3BGRL mRNA ik 7K F-#%
pcDNA3. 1 % HRZH @ 2 T, H 2R B A G X
(P<0.01), #& /5 SH3BGRL i:f 3% i f50 78 44 4 i 3y
pcDNA3. 1 + Ang [T ) [ iR FE P mRNA &3k K P45
pecDNA3. 1 X BEZH B 25 7t , 2 R B A G2 X
(P<0.01),3%W] Ang Il © /823550 LAE KA T
TEMCEEAE EXF 4 A Lk 4 S FE A mRNA 3£
R R ATER G ot BRI, i 323K SH3BGRL W] {fi.0»
WUIE AR PEFE B B mRNA ik A2 T

w
w

Relative SHIBGRL >
mRNA expression
Relative ANP

mRNA expression

Relative g-MHC (w ]

Relative 5AP
mRNA expression
mRNA expression

5 siNC AR, # #P<0.01, % % P <0.0013n=3,
B3 1%k SH3BGRL & SH3BGRL ANP BNP B-MHC &y mRNA % i 7,
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4 ¥ 7 SH3BGRL.ANP .BNP J% B-MHC ff)
mRNA k150, 5 siNC Xf B 4H 4 [t , siSH3BGRL
4y SH3BGRL mRNA %3k /K - i A% (P < 0. 01
5% <0.001) , #7% SH3BGRL Vi BR B Mg g ik T,
— BT 4 GAREA T Bk 4 AR mRNA R A%4
SRR L, TSR SH3BGRL J& , U JUAE KAR 75 2 X ) mR-
NA Fik7K R IR

A 20 B 20

o

mMRNA expl i
s o =
o °
S
P
L I

Relative SHIBGRL
expression

mal
T T T T
g S g N
& v“* s & v“é o
SAFCE A
& & & & &
B B
5 5
& &
C D . o
g%
H z 15
$Ew $f
[s
- 2E10 -
I i#.[] -
ilin UL
0 — 00 :
O & S O g S
& & & & & @&
& & 0 & & 0
& & & & & &
g & &
* £
& )
L

ESiNC AL, « «P<0.01, % % % P<0.001;n=3,
"4 1% SH3BGRL j5 SH3BGRL ANP .BNP
B-MHC # mRNA % 3£ 51

3 3 i

PRATRG IR R, 4 BRI BBl P9 0 I 4
FEHIFET- AT 3 1800 J7, B2 2 BRIE T 2 A%k
19 30% , Forbrs i A0 B AL T O o 2 BkiE [
R B B > — . B B, Ang 1T 45 1M
S T TR O XA 1 R AR R R I T i T
Bfta, Ang [LAE by fie o 09 LTS PE P T 2 — , BB
ST I A5 ST LA B 1 AR AR RS 5 kil A RE 25 4
(ZETL , HETT 5 | R 05 B A, S 350 A8 4 T pe s L &
BHZE, ™ B b B 1 E e 4. BRI, IR ABFSE Ang
I Ao M A9 T AR AL, % I & BT R T 3R
W LA EE R

HOC2 .0 WILAH e PR HE 5 D A 0 LA B A 3 - 3R 28
FTHAE_F 1 5 BE AR , A b LT 75 S i AE KR
oz T D UUERHLH AR SMIFTE 1 S AEsk,
FETF HOC2 41 b8 (1 JE 5 0y R i BEAFF 5% O B2l 45
T 2410 WUIE A 2E 2 5 5 5 43 F, W0 miR-34a
2l IS S BRI Sy B O JULAE KR B - L ] A
THEELEK,

SH3BGRL j& — 2 it fb I = JE A <F 1) 35 e (R 25
M, BEfEiE L SH3 25 S| AHE/ER, 25
20 it 354 B R T B B R N A 2 b A 2 A AR 1 A
B BT RS 5 AHEST B 45 T SH3BGRL fiy 3
RKSEFE HOC2 WU LA AR AE K R ARV E T o a4
## SH3BGRL 38 435 S YT 8K (1) 4l A5 50 | I 45 & Ang
11375 5 00 UIE KR8, R GEvEAl SH3IBGRL X0 I
NERAR Y mRNA Feak 52, B 7 H kK75
O WUIE R A AH S 1, ki 17) SH3BGRL 1905 I 45 95 5
TRIT RO FISIKE

FESERG VT 7 T, A 5% SR R o AR5 vk, 0
Phar P HE 1 5L IR A FUA% 335 IR S siRNA 43-Jj1) %
Yoz HOC2 O LANIE . S5 Ui IG , A Ang T1 44 4
HOC2 > ILAR R AR JC AR A | FfE B Western blot 5 RT-
PCR A, #:01 SH3BGRL (1) 3 35 7K - B Hox o jILAE
Kbr & Y W RPN, SE 8 25 SR R, o Kk
SH3BGRL Jf £ Ang Il 55 HOC2 .0 fLAN AL K )5,
SH3BGRL [ 8 4 % mRNA £ik/K B ET &, 5
BERIEE, O UIE K br 75 3E ) ANP . BNP [ B-MHC 1
mRNA KRR FREZ BT miiEk SH3BGRL J5 , H
HH K mRNA 3K K 5 3% B MIK, ANP . BNP J B-
MHC ) mRNA KK V-IRBE 2 T R (HAS S E T
&, 7€ Ang LRS54, UTBR SH3BGRL AN HE 2
il Ang 075 5090 WUIE KobR AE SE P 263k b, Hge
KK E BT AR SZ Ang IR siNC X BRZH
X—45 5478, SH3BGRL 7] §E 2 15 4k 5.0 LA i 1)
FEAMl A )G  , H SH3 S5 M el 55 R I TR G
YIAAAEAH AR U#R SH3BGRL Al g L 4% T 10
JULIE A G HE R Y JE it A SR 05 P, B0 T4 T i dr
JHLAE 5 R TP AT (A5 5 I 45 . 5 S0 o b s 3
DURER AN, L gl &6 R TIRAIE

XSG 45 AR B 1 $Rk SH3BGRL J5 {2 i 1.0
WLAH ff AE K bR 7 3L B mRNA 3 Gk, I UL Bk
SH3BGRL W0 LA L AE K b s 56 P B9 mRNA 363k
IREREAG o O WL A P KA s 3 PR ) mRINA ik 7k
550 WUIB R HERR B UIAH O, 2 S et LIS R B2 1)
HESF bR B BLE W], SH3BGRL 7E.0 WLIE K i
PR F LA AR, ) SH3BGRL (.0 ILIE K
THUR P T RIS 30K . 1iESE SH3BGRL Rk
KX LB A 7 PR ) 4 L (B — 2 S
BRI o ASBIF SR AR A AN s 0 25 T 1 52 6, 9 L LR
BT SH3BGRL 133K 7K P %0 LA M NE Kb s 2 A
(RE ], v T B BH O BLR o ALl AR % T
SH3BGRL {F Jyid B 1 Al 3@ i SH3 254950/ 5 2R
R EAE RS e T el 5 Ang T R U3 (5 5
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% (I MAPK |, PI3K/Akt 8§ 45 & bl 25 B 1% 1 8
B MR S T L BUE ‘ﬁiﬂ%%%ﬁ
F-( I GATA4™ NFAT™) 135 1, B & 00 ANP
BW%MM#%kﬁ%%I%%%Om%
SH3BGRL Ji7 , A0 HAE I v, 3 SO KAF 538 1 9
T, B &% Ang T Y 4R BB K & R . It A1,
m%&ETWW$%%E%ﬂ%'iﬁE Vi AE O WL
FE R BT PR T X R [ W B T B
mwm&ﬂ%w%%k%@&ﬂ%zeoﬁﬁﬁﬁ
438 5 B 1 R 4~ O %k SH3BGRL (A BLAE 2R,
SR A5 5 3 5% 00 0 700/ 98005 R IR AR 58 A 0
WU K B 5 Fis 4%

25 LRk , A5 UESE SH3BGRL (1815 7K 5.0
JULAB R A s 32 PRI A9 38 222 IEAH 26, A SR SR R EHAE
TRYTHL R T AR AL TSR IR . ARk T DA — 2R
Z SH3BGRL 7E.0r AP Hh B HARAE AL, IEIPAL

FAE IR TS WG IR AR ) o ISR S04 0o il
ﬁﬁﬁMﬁ@éﬁ%&%mu%ﬁﬂwiﬁo
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SRR 25, FAR. WS HEEL QR QIWMENT LELRE M EAAEGTRMNMELT]. HLHRFRFIR(EFR),
2026,40(1) :49 - 53.

MRS HEESHEHILENRERR
N = bR

/3_'\ gl’%%:‘ml,z»ﬁ*
(LKAEFEHRFEREFR, FM K& 1301172 EREARERTREREEEFH)

WE: B #T ¥ o oA % % (RDW) 5 i & & & (Alb) By th {5 (RAR) 3t %, 9% % 41 18 £ i 3k (ICHP) & %
TEWTMNE. FE ARERGARER PR AEEA® D ICHP £ RFE2BIETFREEZ 0 A EFA
FRTH, WEEH MR LRERERAR, B EEE DN .5 E X Logistic B [T o4 iR 3 1F R AE by & n &
HFAaMIEE RAR 5 EH 28d R F WX R, R ATHAFH FRBEER &L VEEMNE &t B33 % SOFA
P4 APACHE T iF 4 A" R ¥ 45 41E RDW RAR & T4 F 4, L4l A & 45 8 Alb 40 40 J T B T & 7 4
% B & Bl A 947 & ,RAR 5 ICHP & 28d 2L -4 3L X Hk, RAR 3L K& & AUC 0.770(95% CI 0.725 ~0.815) ,
FURJZ Ak 57 0 A 5 0.806 A 0. 587, 2 Wi 1 4 4.232, 4518 RAR xf ICHP £ 2 28d T J5 A & 4 8y N2 o

KB e PEEM K ;L TR ESaZ AL oo EE; a&a; MM MNHE

& 43S R563. 1 XERARIZAD : A
X E S .2095-4646 (2026 ) 01-0049-005 FRA 2 ( BRARSS ) #RIRAZ (0OSID) :

DOI:10. 16751/j. enki. 2095-4646. 2025052107

The Predictive Value of Cell Distribution Width and Albumin

Ratio for the Prognosis of Pneumonia in Immunocompromised Hosts
JIN Xin, WU Chunfeng
(School of Clinical Medicine ,Changchun University of Traditional Chinese Medicine ,Changchun Jilin 130117, China)

ABSTRACT ; Objective To investigate the predictive value of the ratio of plasma red blood cell distribution width (RDW) to serum al-
bumin (Alb) (RAR) for the prognosis in patients with immunocompromised host pneumonia (ICHP). Methods ICHP patients who visited
the Respiratory and Critical Care Department in Jilin Province Peoples Hospital were enrolled and categorized into survival and non-survival
groups based on their 28-day outcomes. General information and experimental examination indicators of patients were used to evaluate the re-
lationship between RAR and 28-day mortality rate through univariate analysis, multivariate logistic regression analysis, subject operating
curve,and survival analysis. Results Compared with the survival group,the age, disease duration, proportion of chronic kidney disease, pro-
portion of chronic lung disease, ground glass opacities, SOFA score, APACHE [ score,presence of respiratory distress syndrome , RDW , and
RAR were higher in the death group. In contrast,the oxygenation index, Alb, Red blood cell count were lower. Multivariate regression analysis
showed that RAR was independently associated with 28-day mortality in ICHP patients. The mortality risk of RAR was AUC 0.770 (95% CI
0.725 ~0. 815) ,with a sensitivity of 0. 806 and a specificity of 0. 587 at an optimal cutoff value of 4.232. Conclusion RAR has good pre-
dictive value for the 28-day prognosis of ICHP patients.

KEY WORDS : Immune compromised host pneumonia; Red blood cell distribution width to albumin ratio; Red blood cell distribution

width ; Albumin ; Predictive value

B 9% 52 418 32 Ml & (immunocompromised host il HH h , S pE AR B E L5 75% ", HAE S Ol
pneumonia, ICHP) 2 A LA FRBERI SN REZ BT PEHE AR ML T 2 R E & IR G LI
(AR T PRI G o AR TS R A I A ) B, IR FL T RE e R Sy e F . 5 e T BRI

w JEGIH M DA R RE 13 T35 H (20211.C069)
* = M EVE# , E-mail : fengl 218 @ sohu. com
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BHREMIE, ICHP g SE R B Pk, 4K
TCHP F5 i T30 PR 2% 1l PR 3Py o 15 A il 7 -+ 19007
FHABEEZ X,

2T A M 5340 55 )& (red blood cell distribution width ,
RDW ) J2 Jiz it 21 44t Jf fK B A8 S 72 B A 48 b, i 7K -
RDW S5 HAE [l 48 08 4k B ZE 4k ) B R4 )
FASG . 1LY A E (albumin, Alb) &2 1fil 3 v d5c 5 1)
W, TEAERF 2705 585 e Az g A= 10305 14 ) Jo O T
EEEEAEM, ARV, K Alb 5y 4>
BJfEA 0, RDW 5 Alb oAt (red blood cell dis-
tribution width-to-albumin ratio, RAR ) & —F8r it 4= 19
RS, B0 R RAEFVE F2 A R 98 R . It Y4k
i RAR 7 T 2 v g 5538 R X AR A M
MLHE™ AR50 N R 25 J T 47 97 fHL RAR S5l ¢
FASCMERIBIESE , e ) 5 TCHP 1515 AH DG 1 /Y BF 58 45
by AW BAEBRTT RAR Xt ICHP H3% Wi s /) i
Hr e

| RMSE

1.1 IANBHER AR

ARSHE: DAF I > 18 4 QFF 3 ICHP 2 Wifx
e IS IR R B I AR AT IS, HEBR R
i : BRI 42 QIR 10 4 ; @)™ F T B D) AE e
%, @HIV B fH ¥, ICHP 2 Wids it O A BT 6
A H WAL A3 A H N 52 1 50 o 2o
PERLAN M8 D (MR 2 315 < 500 A/ mL 13
JEEE SR B AR G AR P R, A 3 I R
SR ) s @I AR B T AN i B R A 2
@Z R > Img/ (kg - d) | R EEHS7 S T
H S B MERORIR T I ( =3 ) fepe il 254,
UGS NS PR 2R o e M 5 A 9 1 0], Bk
TR VY B I BT s DHTV e PR
L2 —fiat

i eI 2020—2024 45T K e I e EEAE R
RS 1) ICHP J8 5 A7 [l B 49 % BRAIE 7 . AR
B 28d LI DK (o S AR AT AL RSB T4, i
BEBE T B R 40 IR A R PR AL R
) AEWE R E S £ (body mass index, BMI) (i i 45
IR (5 LIS BEIRI A B AR 18
YRR ) RS R (BRI A R TR |
AR (I J BB S8 5 U RIR B v 2
B PEEIAR) U7 ST E 9 A (sequential organ
failure assessment,SOFA) T¥43 20 A B 518 4 (g Bl
1F43 (acute physiology and chronic health evaluation II ,

APACHE I ) 3¥:4) VA& 1R 50 W IR E B 25548 . 1 4
Jitl -RDW (Alb \RAR ZL4HM . C S 2B FEES R . L
BB E G RFAE UG5 0L ABFR &3 MRl
N REE e B 2748 B 25 D 25 W A 38 1 (No. 2025011-%)
H-PRHT-1) |, BT A BB G R AR, (5 R &
44 LA 3L
1.3 %itzik

A AFiFH SPSS 26.0 £ GraphPad Prism 8.0 47
AT R L] . LA R (x £5) FoR.
ZH 1) R L AR B R T ST AR AR ¢ KT, O 278 B AR A
FEARR AT x° 5 Fisher K545 55 . RAZEE Lo-
gistic [A] 93 #r ICHP 835 28d st R fab K &5, %
FZIRE BV AE £k (ROC) T B8 B A Rt &
RAR #X Wi {H. & H Kaplan-Meier ¥ 5, 22l DA RAR
BUBTEL T AR AA i 2, WU P <0.05 D22 A 40

e -9
2 & X

2.1 AR &I LR

YA 481 il g, Horp AR 720 339(70. 5% ) 4]
FET 2l 142(29.5% ) ], HEAF4l 5 173 (51.0% ) i,
2 166(49.0% ) i A1 (64. 1 £10.4) % BET- 41 5
78(54.9% ) 5], 4 64 (45. 1% ) ] ; 4F- 5 (66.9 £9.9)
%, WLl 7R B BMIL, i3 i 8 DR 9 | 18 1
i B AR R (IR B L AR Y L A
ROBER BB R ) A C RN B RS 2 22
SHGI 2L (P 4 >0.05) , FET- 4B F I
T ARG o EL 18 M o EL S B 5 B 52 L SOFA
P45 APACHE IIPF43 A WG 38 27 A iE . RDW \RAR
B TAEAFLL (P 34 <0.05) s JET- 4 /3 1 S A FR 4L
Alb ZLAART RIS TAEAFAL(P 3 <0.05) , L3k 1,
2.2 WdRAELABHEEZHER EASAE
Logistic &2 447

LB H & 28d JET- W HAR 5 (0 = 38T, 1 = /£
1) R 1 ERSAGIFE AR RE R AR
(P<0.05), 4328748 540 5l G i , 3% 252725 o 4 R (EL
iAo PR Logistic [MIH45 R BIR, % L B
BEEEFA S SOFA ¥4 APACHE 11 3E4 VES15%0. A
PEIEIG 55 30 25 4 fF . RDW . Alb . RAR 414118 5 1 &
28d FET-HHIC(P 3 <0.05) . ZHZE Logistic [1])953
Praf R R AR e R A TR 8 2T IR R A 45
A1FE . RDW  Alb .RAR 5 28d ZET- 57 AHE (P ¥ <0.
05), W32,
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k1 WAELZTLER
1 Al (n=339) T (n=192) vZp? P
Hn(%)] 5 173(51.0) 8(54.9) 0,609 0.43
4 166(49.0) 64(45.1)
(i e, %) 64.1£10.4  66.9£9.9  -2.675 0.008
BMY/ (i 5, mg/ke?) 0528 WT£2T 0 =072 0.471
HEM0,,05),d] 9(5,14) 3(7,17) 3.8 0.014
HRER (%)) RIE 163(48.1) 63(44.4) 055 0.456
MR 100(29.7)  41(28.9)  0.041  0.840
1 B 65(19.1) 46(32.4) 10134 0.001
1B 7(21.2) W(23.9) 0310 0.578
el 71(20.9) 49(34.5)  9.167  0.002
RRRARRIn(%) ] 96(28.3) 35(24.6)  3.095 0.213
R 189(55.7) 75(52.8)
AR 54(16.0) 30(2.5)
PR (%) ] BER 30(8.8) 2(14.8) 3724 0.054
LA 41(12.0) 16(11.3)  0.065  0.798
gk 10(2.8) 42.8)  0.006 0.9
WEEEEY  26(81.4)  10(77.5) 0.9 0.321
g1l 34(9.9) 50(35.2)  44.029  <0.001
WiBRIEA (2 £5,4)  SOFA T4 7.03.2 9.243.5  -6.687 <0.001
APACHE 4 147259 19.555.2  -8.420 <0.001
AATEH (v 1s) 182.5454.7  150.7£60.8  5.624  <0.001
HEMTEHAGATE (%)) H 3209.4) 29(20.4)  10.902  0.001
F o 307(90.6)  113(79.6)
SREET A (x10°L) 112438 12.0£6.5 -1.682 0.093
(its) RDW/% 142527 14921 =275 0.006
Alb/(g/dL) 3.2£0.5 2.9:0.6  5.648  <0.001
RAR 44111 50513 -6.04 <0.001
A/ (x10°/L)  3.5+1.0 3.2¢1.0  3.000  0.003
CRMAER/ (mg/dl)  8.9£3.4 9.0£3.9  -0.281 0.778
WEAEZ/ (ng/ml) 3.1:1.0 3011 0.971 0.3%
%2 ICHP & W F % Bl 3 247
. R SREMT
- OR(95%C1) P OR(95%C1) p
iy 0.983(0.957~0.997)  0.006  0.988(0.975~0.993) .01l
i L36(1146~1.531)  <0.000  L3SALI3T~L526) 0.0
BAKK 1.062(1.033~1.088)  <0.000  1I87(1.136~1.246) 0.0
BRI 1.546(1.289~1.805) 0007 L.237(L.118-~1.316)  0.058
SOFA 4/ 0.879(0.867~0.894)  <0.001 0905(0 885-0.918)  0.201
APACHE IE4/4  0.903(0.883~0.926)  <0.001  0.916(0.875~0.947)  0.082
SUTREREAT  L8B(LA0~2.24) <0000 1.846(1.470~2.103)  0.009
RDW/4% 0.759(0.508 ~0.966)  <0.001  0.648(0.521~0.758) 0007
Alb/(/dL) 38002344 ~4.871) 0007 6.609(2.00~10.861)  0.015
RAR 0.356(0.200~0.446)  0.002  L947(1.354-2.658)  0.040

2.3
57

ROC £k & 7~ , RAR 19 i1 £ F 1 FR ( area under
the curve, AUC) 2 0. 770 (95% CT 0.725 ~0. 815) , i+
RYPEFAEECH 0393, #RWTE Ny 4. 232, BUR B AR 5+
JE43 594 0.806 £1 0. 587, W3 3 FIK 1, HL ALB {3
K (ALBa) 1 RDW 347 ROC #8703 #r, &5 R 7R
ALBo fIZE T TH AR M 0. 696 (95% CI 0. 643 ~0.749) ,
RDW [ AUC 2} 0.582(95% CI 0.530 ~0.635) , ¥/
T RAR {H ) AUC, #£ /5 RAR i Jlf ICHP i J5
ALBo .RDW B A E X,

B 45 AR 28d 5% 7L & 49 ROC W £

%3 ICHP % 28d - A e M 4547 ROC # 4 4 &
#ir flpE  AUC 95%Cl P OREE RRE AEERM
RAR 4,03 0.770  0.725~0.815 0.023  0.806 0.587 0.393
RDW/% 13.812 0.5  0.530~0.635 0.027  0.734 0.479 0.213
Abo/(g/dL)  3.404 0.69  0.643~0.749 0.027  0.904 0.435 0.3%
ROC £
10 - ﬁ
" e -
Fa - ”~ -
08 - rd
I‘._,I rr/
i -
.“: !HJ
06 _F ,fj
= ' -
g |
04
f
f RDW
02|/ — Alba
/L RAR
,/ BHLR
00 -
00 0.2 04 06 08 1.0
1 -5tk
K1 ICHP £z 28 d 3t X[l 5 4r ROC # %4

2.4 RAR/AL5 28d ymsL F 49 % %

P IR RAR BT (H 4. 232 4% 8% 40 s RAR 41
(RAR =4. 232) FI{k RAR 41 (RAR <4.232), &
RAR #0583 299 ], 3T 111 4] % RAR 41 % 182
B, 56T 31 ], 15 RAR ZUBET-% K 37. 1% & & T
i RAR 4019 17. 0% ( Log-Rank =20.081,P <0.001) ,
LK 2,
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W T
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ILAE 5 5 A R A0 P Sl e JXL I 38 o =2 e 7 PR 2R
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W], 50 D RE IE 3 9 SR M e, ICHP f3% % A T
it 9 BF 1) P 2R KT BEAIR T A 3R S E S
FIMIRIML I Alb 7K P15 4 H 3 IR BLBUR M6, el
AT AE S T B2 BM L BAR AR SEE R
JiE B AT A8, FL TR BE SO0 T8 0 15 I3 ALb KT T8
A%, P, Alb iKY ICHP M 1] RE £33 R
R TS RS, (IR T i B 2 44k o

ICHP [ R 4575 RDW L IE A6, i Alb &
AL, ABFFTIAN RAR(AUC 0.770,95% CI 0. 725
~0.815) i T Bk {di i RDW ( AUC 0. 582,95% CI
0.530 ~0.635) 8% Alb ( AUC 0. 696,95% CI 0. 643 ~
0.749) . RAR J& RDW 5 Alb ¥ HLfE, o] LAZE A B e
HHEARE, B B, 2 ATIOBFSE IR A T RAR S50
W LA AR A DX A A 48 i a4 S
PR Z A R o HR KRR RAR X ICHP f
M . ROC fhZR2s T W, 5 fi K 24 B 4 S <
t) RAR AT 4. 232, T 6 B 455 i 48 T B0 IR 1l
PRIV B L5 E f RAR [ #R BT (o 4. 48617,
FERE X ARAFE T AR A RAR (AT N 5. 8241 A&
WFFEE0 RAR AR S/, 2202 R ICHP W] RS 175
R IK B TEAE il 98 0k X AR A5 T LA P 7™ T,
131 RDW il Alb 1 A 2o B &5 1E # (I F2 . DA
4. 232 VE R ERIBHE R 530 55 RAR 41F1MIK RAR 415 &
B, = RAR 41 199 58 %6 B B =5 T8 RAR 41, $#&/R
RAR A {2 ICHP (% (9 U5 BN 4% o

XIFF A LA R R 1 4G, B (BB
FERFEA /)N, T BEAETE I PR fa7 5 HOR, R4S 4
RAR 5 ICHP (B H T3 2 [A] i I, (H TE B 4R 15 —
HIFR KR FIR,RDW Alb F1 RAR WA T 4L
Wl , Tok R BUL S A a3 )i, B %IRRT
2%t RDW | Alb (8 9 520
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(3l Bop B E T AL 5B, 1Ak 38010 437600)

WO BB A & 5 b BEER N (PPH) A X I3 50RO & B % 807 MR AL 30 4 0 . 7ok 4% 80
{5 T 30300 L & 7 4, DB LB A At B 4 AL 41, 4 4140 B, 3 B 41 RIS/ M1 T K, L2 41 R L PPH &
B, ALFABEGAHE AR AR R E FA LA E AR K A 1d AR IUE A (VAS) ] AL 3 4 %
S AR L AL Al %5 JE (MSP) AL 4 1 8 JE (ARP) 2B # & /& (RRP) 1 B3 & & 4 L. 460 40 B 2 %
97.50% , 4 1t F8 419 80. 00% % (P <0.05) s WL 41 F A i K 61 F A & B KB A B 4148, K o i B 55 5 1d VAS
184 BOR AL (P 34 <0.05) 5 55 34 B 4140 o, W 4 A & | A ARP MSP RRP AT B 45 (P # <0.05) , %3 &3 &
4 F (R (P<0.05) . B PPH At I FROR 2 & 75 AT 50377 30, 71 4 P03 B4 W0 AL 30 0 2 HOR, 138 R BOAC
BRI T AT R, AR,
SEEA Y b B LB EIA I TR A7 AL 5 2

FE 4525 :R619 N EkFRINAD ;A

X EHS 20954646 (2026 ) 01-0054-004 TR (FIRERS ) #RIR88 (0SID) :

DOI:10. 16751/]. enki. 2095-4646. 2025042401

Analysis of the Therapeutic Effect of Procedure for Prolapse and
Hemorrhoids on Stage [l Mixed Hemorrhoids and Its

Impact on Anorectal Motility Indicators
DUAN Lele, XIE Chengzhao
(Tongshan County Traditional Chinese Medicine Hospital Anorectal Surgery ,Tongshan Hubei 437600, China )

ABSTRACT ; Objective To analyze the effect of procedure for prolapse and hemorrhoids (PPH) on patients with stage Il mixed hem-
orrhoids and its impact on anorectal dynamics. Methods 80 patients with stage Il mixed hemorrhoids were randomly divided into a control
group and an observation group,with 40 patients in each group. The control group received traditional hemorrhoidectomy ,while the observa-
tion group received PPH treatment. The healing effects of hemorrhoids, clinical indicators [ intraoperative blood loss,duration of surgery and
wound healing,and postoperative visual analog scale ( VAS) ] ,anorectal dynamic indicators | maximum anal systolic pressure ( MSP) ,anal
resting pressure ( ARP) ,rectal resting pressure (RRP) |, and the incidence of complications between the two groups were compared. Re-
sults The total healing efficiency of the observation group was 97. 50% , which was higher than the 80. 00% of the control group (P <
0. 05) ; The surgical duration and wound healing time of the observation group were shorter than those of the control group,and the intraoper-
ative blood loss and postoperative 1-day VAS score were lower than those of the control group (all P <0.05) ; Compared with the control
group , the observation group showed the better levels of ARP,MSP and RRP (all P <0.05) ,and the lower incidence of complications (P <
0.05). Conclusion PPH surgery has a high therapeutic effect on stage [l mixed hemorrhoids, which can effectively improve the patients
anorectal dynamics, promote the surgical and postoperative recovery process,and effectively prevent complications with high safety.

KEY WORDS ; Procedure for prolapse and hemorrhoids ; Stage Ill circular mixed hemorrhoids ; Colorectal dynamics
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R A TSI T T v A R . BT, X
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THRARMIRPRBLT ™ o AR, B B H AR 1 )2 B
W) 4R L REIAY] (PPH) ARAE R B B R 1R YT
71, HEREAR JE B AR AR R & A A L (IR R
B0 ) T HEAT , PPH R AT LATERF % 3R TE IR B
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S AT LUKV B 00 T4 SO, i B K & 3 IE 1Y
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SEREAR, PP A TR IR T, IS KR YT R FRAIG R
FXF AR R [R) I X AR S5 L T RE Ak 52 A4
B EBHAS , BCA I 29 PPH ARG RS R — D4R Y
MR, i, AR GE T HORIR & R a
J7 HRI PPH AR BIRCR , DL AT % AR R0 5 I
BB . SR IT ,
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1.1 MABRHERARE

ARRAE : DI 18 ~65 % ; Q& H MK A, 7
AW ARIEAR, SCPEBER2ITBE
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ARIGAE ; @I PR 7RG 5 B 58 B B X A58 0
W, BEEERET.
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2.1 WMAFTEHIRILK
B BB #3(97. 50% ) B0 M2 (80. 00% )
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AL (n=40) 6(15.00) 15(37.50) 11(27.50) 8(20.00) 32(80.00)
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LR TET 5 24h AN AR LK AL ERNH DB HRERTOR, R TER CAGRERENFERNEEMET S
G By 7oA M AR A T

KPR B EMR RO E S TARE BRI 24h S A B 7R B kg R

HE XS R445 SERARIRED A
M E YRS :2095-4646 (2026 ) 01-0058-004 FAREE (RIREARS ) #RIRE3 (OSID)

DOI:10. 16751/j. enki. 2095-4646. 2025091807

Diagnostic Value of Treadmill Exercise Testing Combined with 24-Hour

Ambulatory Electrocardiogram for Occult Coronary Heart Disease
GUO Shiyun, WU Hongnian
( Department of Functional Examination ,Hubei Province Third People’ s Hospital , Wuhan Hubei 430030, China )

ABSTRACT ; Objective To investigate the diagnostic value of treadmill exercise testing (TET) combined with 24-hour ambulatory e-
lectrocardiogram for occult coronary heart disease. Methods A total of 110 patients with suspected occult coronary heart disease who visited
our hospital were selected ,and underwent both a TET and 24-hour ambulatory electrocardiogram. Coronary angiography ( CAG) was taken as
the gold standard for comparative analysis of TET Combined with 24-Hour ambulatory electrocardiogram in diagnosing occult coronary heart
disease. Results There were 101 patients with positive CAG results, and the coronary stenosis was graded as mild in 39 cases, moderate in 55
cases and severe in 7 cases. Of the 101 patients with positive CAG results, METs, peak HR, peak SBP, AHR1 and AHR2 were all smaller
than those in negative group (all P <0.05). The sensitivity , negative predictive value, specificity,,and kappa values of TET Combined with
24-Hour ambulatory electrocardiogram was significantly higher than that of single test (all P <0.05). Conclusion TET Combined with 24-
hour ambulatory electrocardiogram can effectively diagnose occult coronary heart disease,and can be used as a noninvasive screening test in-
stead of CAG for suspected patients with occult coronary heart disease.

KEY WORDS :Occult coronary heart disease ; Treadmill exercise testing;24-hour ambulatory electrocardiogram ; Coronary angiography

5.0 ( coronary heart disease, CHD) J&4> it 7L B B L g (silent coronary artery disease,

FEIN B AR FISE Tt i W BB , T RS IR AE R SCAD) (/e i B AE T TRe R MO LB L .
. . (]

lﬁ%ﬁ%”fwfﬂﬂf ;ﬂf{; * Té ? Jr; 4’%; FARACR IR, B A AE S 16, 5Ok R
A0 /\;LL 'T:f/\ }‘ N 7"_\‘ W A ~, 7\;): [4 SCAD ,?‘ N, > ‘D E;
FERIREC T 5 et IS A R 96 461, 29 309, ~  TOLe R ERRISEIE T, SCAD GRS IR B
0% 18 SN0 O RR LTty g (coronany amgiogmaphy, CAG) PRy b, £ 7547 8,
O VR E IO 2 B B 3 0 08, 7% i A e VRS HRAVEIUBS R, DRI, AN REAE Ay 33 0 2 T B 7

s« ST W AURHE 24 B IR & 3T (2023 TNBOA)
* s WEVEH , E-mail : 115553355 @ qq. com



WHERHER DR (A 2006 555 40 55 1 ) Journal of Hubei University of Science and Technology (Medical Sciences) ) 59

S IENREIR AN HN X NP R i 5
JCA T RE 2= R A 1 242k SCAD {2 W $2 4L T 37 1)
" HE, 15 31 s shik 56 ( treadmill exercise test, TET)
Tt 24h shZs0HL B (24hr holter monitoring ) TE T AR
WG T R R AHJE ZF WA X T SCAD 2 & Al §£ 512
WeR R SE 1 /0 o AT TAELL CAG N & 4R, BF
58 TET J¢ 24h 250X T SCAD 2 Wi B,
R BT WA i A T Beate ) SR AL

1 ZMETE

L1 —#&50H

Wik 2021 4F 1 H 2 2025 4F 2 A B2 15E
SCAD % 110 il W AbRHE : OFFFEO DBk LIRS,
{EICTE /L S BUAE IR 5 @06 TET  24h 2y 4500 AL 18]
CAG HEBRFS AL HEBR b i : .0 LR SE R 2 3 @PCI
I L T DI RE R0 s @ RO VAR RS Sl
IRBGAR RO Z . P (R AR PR Befe P &
AW HAER .

1.2 7%
1.2.1 TET ¥

i B e ARG AT TET 24h sh7s.0H & .CAG
R

K GP 22/ ATt 8 3 iz 3l R 5L 58
s S T, LA Bruce J7 S8 FRE , X T A 2134 oE
R Bz il A . 0z ATk S HY 12
FHOLHIE A ML, T SR FERAE AR 5 iz 3h 14
ARG T im S AT B 2] PRI IY] 6min PN £y
Zricst 12 FHCOHL L, L [R50 5% BRE AR iE: O
PRBO R I BT d AR 8 0 3R 85% sk &2 1 545
Imin /GFAK T 20 K/ min; @iz 3 =4 2 LR
i ST BUKP- Y8 ST Be MR R > 0. 2mV, $54E
I 5] = 2 min 5 (UL s 5 A JEL IS WAC A T LT o W
=20mmHg; @iz Zlid 2 HHT HH BLAY A BER 32 1 B 2
UG, T E O R (N A B ), AN BET:
2 R R XE s L P9 5 T e 20 1k ds Bl o (R
e KA 2 i METs {5 (12 shPLAE M &5 () B
Kizgliipeo % (HRmax ) Wi B (SBPmax) iz )% 11
J& Imin( AHR1) 3z 145 11 J5 2min ( AHR2) B #H.003%
HOR/S-RIERS
1.2.2 24h Zh 0 EK A

24h 50 LR A R  SZAS T 1d 45 10 T
W S —U)nl e ST Bery LB T P25, 12 Sk
OB ARG (RFEET R M AR,
TLC4000) ,ic5% 24h L0 BUL B R, R

PN .28 H 20/ 1E J7 i (human-computer interactive
artifactremoval ) 23 SR EEZ AL WL T 45 555, JF N
PG A B v 22 BRAR A A8 A0 T B0 ST B — 3 1R i
¥ TEZHZS.C L B2 W, S WO LBk I, 75 75 &
DU AR 0 i 50 T T s 80ms, /D AE % 412 2
ASFASR I M ZE B — i 1 ST B & /KPR sl T A
AR =0. ImV (1mm) , H EARSFSE ] (8] Tming 2
B2 ST B AR, PR F Z (8] 75 6] B 1min
DA E, DAHERR O 22 T4, DA V4 A0 O JIL B I 2 75
i
1.2.3 CAG Kt

A B EYIAE 240 FZS.0 W B TET 58 U5 2 J
M 5E3E CAG, CAG X Innova3100-1Q F7 % CAG
%45 ( GE, General Electric Company, USA) 17 CAG,
VEALBRIF) A A O ERR HE R AR , SR F A 0 B 3l Dk A 647
L P2 7 (seldinger) , & A TF g ki T8, X AL
(undeckit judkins left 4.0,J14.0)# CAG 54 (undec-
kit judkins right 4.0, TR4.0) EARBIBKIF O, TEL M
JECZERTARML ATRIRML SR 225 ) 1T CAG, IO
Wk FT S oy SORA R SRR . th 2 2 BA L5800
WA ABRITHEA A0S, SEAGRES , 255 AL el AR Bl ik ( A2
O HITFEE S RUE S A7) S ey SR P78 A BE (AR
AR PGS /AR I, S8 B DR 2/ SE ELOE 23
ACC/AHA F5mi % X CAG BAYEFE CAG F5HAR BRIk
s (N A =2, 0mm) |, B HARDAE &2
A LA S AT SO AE =50% )
1.3 %itzik

ATH5E R ] IBM SPSS Statistics 23 #7740 97 (IBM
Corp, Armonk, NY, USA ) , % 22 4% f 4 Shapiro-Wilk
KB eSS, LA (X980« ARt 22 ) o, H I 1
BOR FMSEREAS ¢ K560 5 703878tk LIS S 3 (% ) i
R, GHLIE) 2 S 43 BT A8 P IR A 6 (O 8 M R O R
Fisher B DI EE  AREUE 70 A 645 ) o N PEAL TET,
24h 5.0 HBE P BRG RIS CAG 2 W4 R i
— 5k, >R ] Kappa —EUM:#6 56 ( Cohens Kappa 2%1) ,
HANARES M) Landis 5 Koch 434%:0. 81 ~ 1. 00 ik
BP0, 61 ~0. 80 5B — 51 0. 41 ~0. 60
HRE—E01450. 21 ~0. 40 Sy — i —E(#£;0.00 ~0. 20
M —EE, P <0.05 o Er AL E .

2 & R
2.1 BAHALIH

BEAWFIEA ALY 110 i) 7] B8 SCAD o h, 54
62 (56.36% ) , 1k 48 i (43. 64% ) ; 5% hy 40 ~



60 WHURHE AR (R 2026 42585 40 5% 1 8 Journal of Hubei University of Science and Technology ( Medical Sciences) )

75 %, T4 (58. 12 +4.30) %5 R FE 5 5 (BMI) 2h
19.50 ~25.53kg/m”, -39 (22.63 +1.70) kg/m*, £
S LR 975 W DR 85 B AL RE (14 B 81 4 31 S 30 )
(27.27% ) 15 1] (13. 64% ) 30 5] (27.27% ) , W 4
BN 35 B (31.82% ) o #A7EO Bh I P 22 = 6 1l
%0 (left veno ejection fraction, LVEF) 5 58. 70 ~
72.40% , -4 (64.27 +3.43)% , LVEF =50% , 34
RETDINEEIEE, CAG K BB 101 6, 76 ik
P B g i 39 11(35.45% ) , T 55 41 (50% ) ,
FE T 4511(6.36% ) .
2.2 CAG M5 Mk TET 48 £ R4k
CAG BHE 2 METs 32 8§ {f HR iz sli% {f SBP,
AHR1 AHR2 ¥J/NTF CAG BHIEZL (P #9 <0.05) , L 1.

&K1 TET M XS H I (v £5)
M METs HR/ (3 /min) SBE/mutly AHRL/(3/nin)
CACHIE=100)  7.95:168™ L0012 157004830 14114660
CAGFitE(n=9) 11.63:1.3 W03 169.3:9.33 26.33:8.39

5 CAC TR AL, « P<0.05,

AHRY/(3/nin)
1033103
023341069

2.3 TET#4drss R
TET 2 WrBH 1 89 1], 5 CAG 12 Wr4h B th s, £ 4
PR 5 (Kappa =0.863) . WK 2,

%2 TET 5 CAG & £ xthy

CAG
TET Bt it i
FHAE 89 3 92
R 12 6 18
&t 101 9 110

2.4 24h FHEHHEHER

24h ShAOHLEIHZ I R FHAE pY SR 3 84 44,
24h BB EZK S CAG 2 BT 5 R K H
(Kappa =0.809) , 33,

%3 24h HACEEL CAC & B i

24h gL HEE CAG
FH44: Bk At
PR 84 4 88
BRI 17 5 22
oyt 101 9 110

2.5 TET 5 24h ) &0 & | EBEA4 0 695 B
L

AR 2 W7 FE A 97 ], CAG 27 & R AE W
5 (Kappa =0.987) , W34,

k4 BKeRI 5 CAG R

A K CAG
FH Bk &t
FH 97 1 98
Bk 4 8 12
At 101 9 110
2.6 TET fe24h s A ¥ B 20k B IS 695
&

TET H4 24h gliZ50r w R A 1) SR A8 | B P T
TUAEL 45 53 2 kappa {HL 2 3% 0 T S 000K 90 (P <
0.05), W35,

£S5 UHIREEILEK
IS % BRI % Kappa

vk REE RERE

TET 8.1 6.67 " %.74 By 0.863
MhFELEE 816" 55,56 * 95.45 nn 0.89°
LA 9. 04 .89 %.97 66.67 0,967

SRABEILE, «P<0.05,

3 3 g

CHD R FRIE & PSS — i i s TSR T 2%
Hil® 4 BRI 7 HH ST (global burden of disease
study , GBD) H [ 50415 114 S BB @7k, e af P 0
(ischemic heart disease,THD ) Xf & [E f%) 5 M 1F 75 3
BN, TR AT R AR T AT R B IS A
HrE THD 1990—2017 4=% 95 7 30 PR g 7, 2017 4F
gk # A A 4E (YLD ) AR fir il 8 AR5 (YLL) Fi43 5%
JEAE A Ay 4R ( DALY ) 43 3124 74. 2/10 J5,2057. 2/10
Ji 2131.0/10 J7 .45 1990 4E40 5] |-+ 38.6% .62.3%
F159.8% o ZEHEIL/R CHD £77E HO 558 = i e
Fim AL @ T 3 5 R AL BiE TE— B
AT TR S,

{HAFE I, Y HTXE CHD fi2ia 1 A 2k
W2 FA 30% 1) s A1 Mg i o] S5 ML B0 O SO RE IR
KRS SCAD [ PRI MALIE IR K RER 12 W7y CHD,
X3 £8 A TR BE SIS AT I 3 T B 2 ) T o e
iy ACS HBFEFE X & . BT SCAD 1y 51312 W
Fe SCAD HPHE HEITAli 2 03 i TS (A SCD 17 iy
AR

SCAD PRI g e 911 DR 28 30 B AN R 9 e Ay 1
17 285 L7875 1 P S 2 W R 7 i R Bk
W AR S T g o K A A 455 3 250 FiL ] (Holter) |
TET,CAG %" Horr CAG S 52 0 5 1 12 7 4
i, BB Z A~ B S AL PP B 1778 7 L I8 M =



WHERHER DR (A 2006 555 40 55 1 ) Journal of Hubei University of Science and Technology (Medical Sciences) ) 61

TEPR B A8 s 7L e A R T, OF H L HER 15 3] 1 2 h
AR FEAGE Y H R 0 AR A PE3RAE (0. 5% ~
2. 0% R IMLAE I AL ) T ARXT By St AE 3R ( N394 1.2
~1.8 7)) , HoAE I 2 B2 g S TOHE R 1= fes AR i
BRI

FHLLZ R, TET 2 —Fh Jo A1 T fe 2= o A, Hoal i
Gy IS B SRS A O LR I, J2 E A PEA e K i
VA £ Koo LA RV SR 000 R PEAS 8 AR 0 0
#3822 AT LAE & SCAD H BHLC 889 55 O JUL R i S
AR, 17 Holter W] LA 240 AN [] W I A1) 1 0o AL 8% I 79
0L, 5 TET BA T LU 214G 3 a4 ER . 7
ABEFEH, CAG FHPE4] METs . HRmax , SBPmax . AHR1
Ml AHR2 ,# CAG FIPEAIFREMR (P <0.05) , X E553
PR, CAG FHYEH FEA O A D REAS 42, JRL IR W] fig
JEOMISENE BB b R ER RS2 K Ty RE Y e AT FH 2 E
225K T ARG

AR M TET BG 24 /NSO L 5T R
PEAL SCAD IZWi N (E, 5 CAG A LL, Ayl R A A5 5
W P AR R (U B 2 B TR SR . AR 0 U 17 AR
AF ST B ST EFRE(=0.2mV) W4 | F s H R
SCAD, SRy 88. 12% 45 521k 66. 67% , 5 Bk
AL o A TET f745— & Ho i B I A 2%, %%
Syt i WA BH 2E 1 e bR 30 ko 28 s R0E PR R 5 1)
BE . BT Holter Wil H # 1% IR T ST B ST J&
FRE(=0.1mV) , & kh STET i 2 s ] 7 (g B 41, 7
()5 20 2 A pf 22k 0 38 vy, e 5L ke i =R ST UsUAIR
ST Fm , K [l 2J) ST B 5 F g, AWFFEH SCAD (1)
Holter fif 8% 3 & 83. 16% , ik T TET, H. 4 F XK N
55.56% , 5 CAG #H1{Ll ( Kappa = 0. 809) , &/~ HAE M
TEH WD AR B — 7 1 R 5 B B R
I FH ()RR R e S R B S 4 5, 43 1o 96. 04%
88.89% , 72 TET-Holter £ fa % Sk if, HL 3] - H A 5
#MER, A R, ATA S0 R

FEFEZ RIT IR A BRI 2514, TET 454 Holter
J& SCAD (1) e fF4) i 5 W - 328 Bl iief 1t B AR5 R TET
AT AR AR T AR A AR LR R BT
AR LA Holter {2l SCAD WHIFRHEAE . ABFFAIA 2
ZAb : OHAIRFIEE D (n =110) , RO WEse, 7
TERE B PR A s QX BRALAA T bR Bl ik CTA 50t
BT WAR S ST N ATE ZRER R R A @R X
SCAD & W AT AR T, AS BB UE 55 JE 4 P 4 A
S TNAEB 0 A SFA o

TSP IR G 24h SO rL A, 2 48R 2
O WL I 544, 12 W o e el o UG, 5 CAG 12
FHEME S R, o SCAD [y e R4t T ol 17 &,

JEHIE RS 71 0 e IR G0 AR ST I L AR e A
JZ SCAD, s/ 241 A H9 S, £1 XS SCAD (Y
09T, T BB ARG BT, 9 SCAD (23R 2 L
TR

S

[TJHFE, A, Ro, 5 HAEFXD SEORHERX A
EERMACH K] & B E o E A& ,2025,
17(1) 18

[2]# %, FEHZT2ARRAHRREERD QK& B
[J]. #EEFHEMSE L ,2023,29(4) :134

[3VBRTAF. & R 5 Rk e R o I B o 0 B K R
[J]. SR e 5 4 %,2021,30(3) :206

[(A1EAEKBAF,BEW, 5. 0 R RE N sk 800 FRE S
XA o A I T B B BT ] o R AR R A
%,2017,33(3) ;244

[S]ZLik, Hithr, R AR, % 64 #F CT IR R S REERC
T 5 W AR K e oA [T E 4R E 75,2019,26(16) 1180

(6] KAF, EEa,BHA K, % ATk EQ® [TE 77 3 XE
CTHREMZCHNDHNMELI]. EXRRFLE,
2018,28(8) ;1286

[TIR=F, Hea, 2R FEHFREF KRR EREETC
o kAT T]. o B E 60 37,2025,22(2) : 144

BIBRCMERF S, FECMERREERAMERT 4.
o RN B G R AR & 2023 BEE [T ]. P E A3 A
75,2024 ,39(7) :625

(O]EZR#,ZEB%, EAF,%. 1990 - 2017 £ & E A i
MO RARERERRRRERE S [T]. FERAT
W F 427%,2020,41(10) ;1703

[10]GALOS E,CHRISTERSSON C,BARON T,et al. Autopsy re-
sults and causes of sudden cardiac death in young persons with
congenital heart disease-a nationwide investigation[ J]. Scand
Cardiovasc J,2025,59(1) ;2480131

[11]ONO Y,GONZALEZ R S. Crypt abscesses, crypt distortion,
and crypt rupture may help distinguish inflammatory bowel dis-
ease from segmental colitis associated with diverticulosis[ J].
Virchows Arch,2025,487(4) :865

[12]JAVAHERI S,KESHAVARZI F,KARAMI C. Development of
co-doped ZnS-CdS quantum dots based composite sensor for
cefixime and tetracycline detection, and its application in real
samples from local dairies[ J]. Sci Rep,2025,15(1) ;10717

[13]SUN W,MEI L, BAI M, et al. Neutrophil-to-HDL-C ratio as
an inflammatory biomarker for anxiety in patients with obstruc-
tive coronary artery disease:a retrospective study[ J]. Heliyon,
2024,10(19) ;38829

[14] A, x| i, EVE5, % E & = 8t 7R IRE & ] AP
EREURBOHAZF ARSI ARG HER S LR EN
KALT]. LR i 8 i 20 75 ,2023,31(4) 226

[15]AN Y,XU D, HE P, et al. Lanthanide nanoparticle-aggrega-
tion-induced emission photosensitizer coupled system: A novel
radio-photodynamic therapy via a triplet-triplet energy transfer
cascade[ J ]. ] Am Chem Soc,2025,147(14) ;11964

[16 ] YING J,HUANG Y, YE X, et al. Clinicopathological and im-
mune cell infiltration expression study of thymic epithelial
tumour with lactate dehydrogenase expression[ J]. Int Immuno-
pharmacol ,2024 ,126:111205

(Y#5 B HA:2025-09-18)



62 WHURHE AR (R 2026 42585 40 5% 1 8 Journal of Hubei University of Science and Technology ( Medical Sciences) )

SIXER A% =, J%‘a‘ TR BPE LA EH LA TR A aE Eo4[J]. BAEFRFR(EFIR),2026,40
(1) :62

EERIPEZRGEERE TERIRFEK
I # B =5 Wi (& 35 53 4

AEE, N H

M\

(RTTHE—-AREREEEFF,#4L &7 437000)

WE-HW RN EERPELRAGEFRATRESML LY Z R E X, YT £ K05 8H K E T BRE KL
RtSEL, AR ABRRKEEEFERENISTO LR GAFENFRTEZ, REERDE R T XA T MK #
B AEH N TR R ILAAL (n=28)Fnde T MR # kit 4 (n=129), % A Mann-Whitney U #: % | %7\?#‘4‘%}#
440 5 7 R RFEEAT S R AT, R logistic [l [ TEEA oA TRORH R ie B E R, BR 2EEAME T, B
fEl K% &% WBC.CRPINR . DFR REEOMESTEALATAFEZ TR E THAR KL YT EHFEZR(PH
<0.05) ;logistic B V34547 &K 3, WBC.DFR K E A MEZ S KA F KA TR TREF KDL ANE LT mEZ(PY
<0.05), &5t G RAP LR R u S A BN % K15 B4 i WBC.DFR (RE G ME RN, RETA NP EEE, T £ K
17 B T BORF ki 8y & A

KEIR: L K75 T ROE Mo s &0 B & B TR

FE 453K S R543 ERFRIRAD : A
X E 4 E 20954646 (2026 ) 01-0062-004 FF L (R iRRS) #1248 ( OSID) .

DOI:10. 16751/j. enki. 2095-4646. 2025090308

Analysis of Influencing Factors of Lower Extremity Deep Venous

Thrombosis of Patients with Multiple Traumas in ICU
YU Aiyun, LIU Tian
( Department of Critical Care Medicine ,Xianning First People’ s Hospital ,Xianning Hubei 437000, China )

ABSTRACT : Objective To investigate the influencing factors for lower extremity deep venous thrombosis in patients with multiple
traumas , with the aim of informing prevention strategies. Methods The case data of 157 patients with multiple traumas admitted to the inten-
sive care unit of our hospital were collected as the research subjects. According to whether lower extremity deep venous thrombosis occurred
during hospitalization, the patients were divided into the lower extremity deep venous thrombosis group(n =28) and the non-lower extremity
deep venous thrombosis group (n =129). Mann-Whitney U test and chi-square test were used to conduct univariate analysis on the relevant
medical records of the two groups, logistic regression model was used to explore the influencing factors of lower extremity deep venous throm-
bosis of patients with multiple traumas. Results Univariate analysis showed that variables such as total hospital stay,coma, WBC,CRP,INR,
DFR, and hypoproteinemia had differences in whether lower extremity deep venous thrombosis occurred in patients with multiple traumas ( all
P <0.05). The logistic regression analysis revealed that WBC,DFR ,and hypoproteinemia were independent influencing factors for lower ex-
tremity deep venous thrombosis in patients with multiple traumas(all P <0.05). Conclusion Clinical nurses should dynamically monitor the
WBC,DFR and hypoproteinemia of patients with multiple traumas, and implement predictive nursing measures in time to reduce the inci-
dence of lower extremity deep venous thrombosis in patients with multiple traumas.

KEY WORDS : Multiple traumas ; Lower extremity deep venous thrombosis ; Influencing factors ; Retrospective study
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Effects of TACE Based Adjuvant Therapy on Recurrence-Free Survival in

MVI Positive Hepatocellular Carcinoma Patients After Hepatectomy
PAN Dan, LI Jianfeng
(School of Basic Medical Sciences ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Objective To explore the effect of different adjuvant treatment modes based on transcatheter arterial chemoembolization
(TACE) on recurrence-free survival (RFS) after hepatectomy for hepatocellular carcinoma ( HCC) with positive microvascular invasion
(MVI). Methods A retrospective analysis was performed included 176 patients who underwent radical resection of primary liver cancer and
were pathologically confirmed to have HCC with positive MVT in a hospital. They were divided into two groups : Group A (only radical resec-
tion) and Group B (adjuvant treatment based on TACE after radical resection). Group B was further divided into four subgroups according
to different adjuvant treatment modes: Group Bl (radical resection + TACE) ,Group B2 (radical resection + TACE + targeted therapy) ,
Group B3 (radical resection + TACE + immune checkpoint inhibitor therapy) ,and Group B4 (radical resection + TACE + targeted
therapy + immune checkpoint inhibitor therapy ). The optimal subgroup among the adjuvant treatments based on TACE was identified. Re-
sults The RFS of Group B was significantly better than that of Group A (P <0.05). Subgroup analysis showed that the RFS of Group B4 was
superior to that of Groups B1,B2,and B3 (all P <0.05). Conclusion Adjuvant treatment based on TACE after radical resection can help
improve RFS in patients with HCC and positive MVI Among these treatments, TACE combined with targeted therapy and immune checkpoint
inhibitor therapy shows better RFS than TACE combined with targeted therapy, TACE combined with immune checkpoint inhibitor therapy,
or TACE alone, suggesting it is a more ideal adjuvant treatment regimen.

KEY WORDS : Hepatocellular carcinoma; Microvascular invasion; Radical resection; Transcatheter arterial chemoembolization ; Targe-

ted therapy ; Immune checkpoint inhibitor ; Recurrence-free survival
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>400ng/mL 29(49.15) 51(43.59)
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2.3 Kaplan-Meier 4-#7

DR H 3 2022 452 25 H 7ERE DT
HR IR P A 98 ). A 2 41 ], Bl 4 31
i ,B2 24 12 4, B3 24 10 {4, B4 2 4 f5i], UL3% 4.
2.3.1 BB IEYIER 5 AR S LA TACE Dy BEit 4 B
TRYTIA] RFS A= 77 i 2 Xt b

B 1A 2555 7% . B 41 mRFS 2y 18.0 F (95% CI;
10.275 ~25.725) , A 4 mRFS Jy 11.1 f] (95% Cl.
5.335~16.885) ,B 4L T A 4, ERHALIF
(P =0.009), g—LERIPrIIE4 BR,B zﬂa
R A 2R 30% (RR =0.70,95% CI:0.52 ~
0.95,P =0.021), 5 K& (AR) 2 20. 77% , B &
100 i 34 R F TACE JL il BiIG J7 vl k2> 2 21
I8 Ko LA AE A TA] D49 i, B 414 A HAE K 6.
9 A (18.0vsl1.1 4 H) , 4277 TACE JEREVAYT BE
FRERIL K o

& 1B 7% Bl 41 mRFS 3 17. 8 A (95% CI.
5.608 ~29.992 A~ H ), A 41 mPFS Jy 11. 1 H (95%
CI:5.335~16.885 M H ), Bl AL T A4, %5 HE
Gt R (P =0.042),

K4 BBTAE AANE KNG K IKEEZ T

WA WAR SO SRR/%  RR O 9%C AR% P
A9 4 0.4 100

B4 117 57 8.1 0.70  (0.52,0.95) -20.77 0.021
Bl 4 42 21 50 0.72 (0.53,0.98) -19.49 0.036
B4 16 12 5 1.08  (0.74,1.58) +5.51  0.632
B34 19 10 52.63 0.76  (0.51,1.13) -16.86 0.178
B4 4 20 4 20.00 0.29  (0.13,0. 63) -49.49  <0.001
A B

T BRI X ES T

wams b \
,,\‘:. .

senhen
F:
seasen

S " e am
RFS /A RFS/J]

A1 BAREENRE AN TACE 4 &4
807877 1B RES £ 7 dh & At i

2.3.2 WA
(DR x CERRITH L4
RxCERRITRERN, FHE LB DEE
;%(XZ:% 89,df =4,P <0.001), #—DI A 4N
XiF BE $EAT P B %8 ( Bonferroni 4% 1E , ”=0. 0125) , 4%

RS, MRAE UL EEE AT (L B4 215 A 41
ERAERIE R EAS# 3 L (P =0.008 <0.0125) ,
$27R TACE WG 81 + SeifyT o 5 R & XU .

&S5 ATLALH A UG RN T HE (Bonferroni £ &)

G Hk%/%  RR 95% CI P KIEE P
A4 69.49 - - - -
BI4l  50.00 0.72  (0.53,0.98) 0.036  0.144
B4 75.00  1.08  (0.74,1.58) 0.0632  2.528
B34l 5263  0.76  (0.51,1.13) 0.178  0.712
B44l 2000  0.29  (0.13,0.63) 0.002  0.008

(2) & W46 RFS pA:FE e %t e

L5 B R : B4 41 mRFS 3 Kk %], {6 F Bl 41
mRFS # 17.8 H (95% CI.5.608 ~29.992 4~ A ) B2
41 mRFS % 12.5 4 H (95% CI.5. 836 ~ 19. 164 4
H) B3 41 mRFS Jy 14.3 4~ A (95% CI. 10. 755 ~
17.845 4~ A ) ;1 B1 £05 B2 41 .B3 #ji] RFS 225

N TR TN
Gt EX(P>0.05), WK 2,
220 RSN
:" L WITAR
Y —81 e
| L
b—E\j % - ara
. o
2 bl . E w
. it i Ty
i, T s - i
- P=003t
nnnnn 0w x
RFS/A RFS/A
VTR R
T —— e 5
H " AR ™ B
. - 02 (et - Do s a9
L| ) Lo L. B ar20)
— e
e 2 . b
g i \] L] g e
: = e =000
g \_LI P=0048 s

RFS/H RFS/A

K2 4408 RFS 4 7t & 3t H

2.3.3  HARGATEYIRR 5 B AE AL RFS A= 74k
XF L

ZEH R A 4] mRFS 3k 11.1 4 H (95% CI.
5.335 ~16.865) ,B4 41 mRFS ¥ 5kik%]; B4 41 RFS 1
TAH WERBEERAGIT#EL(P=0.004),
FERMT IR N, B4 I R R AL A 411 29% (RR
=0.29,95% CI:0.13 ~0.63,P <0.001) , I P& AU ik
49.49% , BV &E 100 ] 8 35 b =HK3R 97 Al s 2y 49 15
BR o WERIZ S, B4 41 RFS iRk H], 8 A
LR AR 2R 2 (4 X AR A I ] A A S8 2, (H
KBS FEAIR IR BE 8 71% ) o WLIE] 3,



70 WHURHE AR (R 2026 42585 40 5% 1 8 Journal of Hubei University of Science and Technology ( Medical Sciences) )

AR5y Mgl
1 B
AL =53
08
B4l (n=20>
- - Adfl- Ko
S 08
s
1 Ba- KB
%’T); 04
’ P=0.004

.00 10.00 2000 30.00 40.00 50.00

RFS / H
B3 maRiEMIi G &t T4 8 RFS & 7 o &4 i

2.3.4  HANIAMEVIFR S LL TACE Sy L hili () 45 40 Bl
TBYTALA] REFS [ AE AR 2R LR A %) L

SR W A 45 B 4l RFS 2534 Gt 2# 8 X
(P<0.05), BT Adl, WA ER~:B4AHE
Bl 4 B2 4141 B3 4[] RFS 2R A GHIT¥ R X (P <
0.05) ,B4 ZHIJcS K A A7 4K s B4 2H RFS T A 4,
Bl 415 B2 41 .B3 41[i] RFS 22 3 L4t it L (P >
0.05) ;B2 41 B3 4{[i] RFS 2R TS it E X (P >
0.05), WK 4,

#7743 W ol 3 N
ib = Higy ik
Afll (n=59>
~ IBI4L (n=62)
1 B2l (n=16)
08 . B34 (n=19)
B4l (n=20)
N Al
i B14 |
I - B24Hi- i
;2:1” 3—“‘ B3 Ha i
#® B4l
1 L
2 M-
By o4 -t

0o

00 10.00 2000 3000 4000 5000

RFS /H
B4 BARBENRSG 0L TACE ) o oy &5 B4 7
T41E RFS B4 th & 4 A5t

3 3t i

AW E U L T LA TACE Sy 3 Al (1) A [R] 4t Bh
R HCC 45 9 MVI B M 35 R J5 REFS {52
M), 25T, AHAES T B4l TR, RJ5 5 UL TACE
FEAl IR e Wk 2% RES, T TACE JXA 40 ) f A
PR A R LIRS =36 07 2 (B4 A1) 97 o A, HR%
IR R XU A St 2 O T AR 97 I 38 o ' gy
Mrift—PAESE T X — B 4 (fEAT L) TACE Dy Ji
TR INIG T ) B8 A 2H (PRl TR ) mf B AIK 30% 1Y 52
KA (RR =0.70) 517 B4 £ ( ZI6I7%) 192 & XU

HRFEAR T 71% (RR =0.29) , 26 %1 KU ARG 50%
(AR =49.49% ) . X415 Cox ZINENHT /R B
PRI PE R (HR =0. 567) 1458 AH B EIIE, ' 2
T =R E ORI o HAEAR G i Bh iR T o R
AR, ATRE S AR M3 8 T, TACE §i§
BRER AL A 16) 245 90 25 e oA folc B 05 G 3 400 7 51
WG T A0 R A G, -5 W T K4 o 1Y
B8 O ABR D, TACE B4 01 (B2 41) 5%
PR e (B3 41) IR o AL T 414l TACE(BL 41)
Y73k, AT RE-S AR A R /0N | R B AU 2 G T
T2 ¥y e 20 25 A7 5 i, B — 30 B A DA A S
EAHFAR R AT TACE B4 8 1) 5 G238 1697 7T
AEA fi , HANE M A GE—, T B RREAR B ST R, 25 1
i, % F HCC &3 MVI PR RIGTEVIBR AR S
R TACE 1A 1) B S B A5 400 1 791 1) = 1B T B3
RIS, ATREE H AT AR AR A SRS, AE 0 E SR e A
KHAFW o AW BB DTS, 458575 AT 2
HLs REEA BEHL B — RS

S

[IFEARAMEERILER#REZRSEREE R FRAK
JFE 5 97 4695 (2022 4FJR) [J]. A B 52 A 4 A 42 %, 2022,
42(3) 241

[2]MOCAN L. Multimodal therapy for hepatocellular carcinoma:
the role of surgery[ J]. Eur Rev Med Pharmacol Sci,2021,25
(13) :4470

[B3IA X4, X & A & 7R E R E IS B &0 8 R 28 b
VWA AR A de 7 AR [T o A BT B b AL 4R &, 2019
(10) :721

[4]CATI H,ZHANG Y,ZHANG H, et al. Prognostic role of tumor
mutation burden in hepatocellular carcinoma after radical hepa-
tectomy[ J]. J Surg Oncol ,2020,121(6) ;1007

[5]WANG Z,REN Z,CHEN Y, et al. Adjuvant transarterial che-
moembolization for HBV-related hepatocellular carcinoma after
resection ;a randomized controlled study[ J]. Clin Cancer Res,
2018,24(9) ;2074

[6]FENG L H,DONG H,LAU W Y et al. Novel microvascular in-
vasion-based prognostic nomograms to predict survival out-
comes in patients after RO resection for hepatocellular carcino-
ma[ J].J Cancer Res Clin Oncol,2017,143(2) :293

[7]FINN R S,QIN S,IKEDA M, et al. Atezolizumab plus bevaci-
zumab in unresectable hepatocellular carcinomal J]. N Engl J
Med,2020,382(20) :1894

[8]CAI M, HUANG W, HUANG J, et al. Transarterial chemoem-
bolization combined with lenvatinib plus PD-1 inhibitor for ad-
vanced hepatocellular carcinoma: a retrospective cohort study
[J]. Front Immunol 2022 ,13.848387

[9]KUDO M. Immune checkpoint inhibition in hepatocellular car-
cinoma : basics and ongoing clinical trials[ J]. Oncology,2017,
92 (Suppl 1) :50

(W5 HHA:2025-05-07)



WHERHER DR (A 2006 555 40 55 1 ) Journal of Hubei University of Science and Technology (Medical Sciences) ) 71
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i‘ﬁﬁﬁlﬁkl’z‘llﬂﬁaﬁ’\]llmﬁkﬁ e

WRE, ¥ B
(B &2 ARRAER, 5t 7 551700)

WE AW AT G N E AT AR P 8 7k a e RS AT L LR D B K M B R (PCO) B3R
FiE ARFRMEXANEEH 92 7 (104 RBR),FH60~75% BERBEIANT ~ VR, EHTHAELREH
2. 4mm Y] 0 A8 FL AR B G R IR R 38 PRBL 3 00 B AT AT 9 R B 24 360° 3 5 Rk ik R IR Y B A O B AT B R
Ko MERFRARBERMASKERENS FEEENER. B, HEF 96 4] (106 2R ) f B 4% b % 2. 4mm 4
Mo aNEANAREZEAGEAHTUER. ER ABE 136 MARIF2 Fot g EEBNEEELF K 0.96%
(1/104) 0.96% (1/104) 1.92% (2/104) 2.88% (3/104) #15.77% (6/104) , 5 B 41 Kk #:47 | ML R A AR Lh, 2 5
BF(P<0.05), 4t ANEMFIAMF AR PTG RER LN EF RE PCO WA £ B F KT ARIATEBEHR L
R,

KB A A A E AR R BER O B A M A A YAG Bt

HE LS RTT6. 1 SEAFRIRED : A

M EHT 120954646 (2026 ) 01-0071-004 FREEE ( RIRAR S ) #RIREB (0SID)

DOI:10. 16751/j. enki. 2095-4646. 2025072911

Clinical Study on the Prevention of Posterior Capsular Opacification
Through Physical Polishing of the Anterior and Posterior

Capsules During Phacoemulsification for Cataracts
YANG Wuhou,LUO Xi
( Bijie Aier Eye Hospital , Bijie Guizhou 551700, China)

ABSTRACT ; Objective To study the effect of polishing the anterior and posterior capsule membranes through physical methods in cat-
aract phacoemulsification surgery to reduce the occurrence of posterior capsule occlusion (PCO). Methods A study was conducted on 92
age-related cataract patients (104 eyes) aged between 60 ~75 years,with a grading of lens opacity ranging from grade II to IV. When per-
forming corneal edge steep axis 2.4 mm micro incision phacoemulsification, an ophthalmic ring shaped polisher was used to perform 360°
polishing around the anterior capsule,and a flushing spherical frosted polisher was used to polish the posterior capsule. The intraoperative
and postoperative visual acuity or best corrected visual acuity, as well as changes in posterior capsule were observated. Meanwhile ,96 pa-
tients (106 eyes) who underwent corneal steep axis 2.4 mm micro incision cataract phacoemulsification surgery during the same period were
selected as the control group for comparison. Results The incidence of posterior capsule turbidity at 1 month,3 months,6 months,1 year,and
2 years after surgery was 0.96% (1/104),0.96% (1/104),1.92% (2/104),2.88% (3/104) ,and 5.77% (6/104) ,respectively. The
difference was significant compared with cases that did not undergo capsule polishing during the same period (P <0.05). Conclusion Pa-
tients who underwent anterior and posterior capsule polishing during cataract phacoemulsification surgery had a significantly lower incidence
of postoperative complications compared to those who did not undergo capsule polishing.

KEY WORDS : Cataract ; Phacoemulsification ; Anterior and posterior capsular polishing; Posterior capsular opacification; YAG laser
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HE BN LRI FAARSHARTEITONERAFACREH L AEER ) ZI B (DMD) il KT %,
ERAEBETR T E, oKk G 62 (62 ) A WEA G DMD B tiE R &R, WE BT FEH» ANEH
Bl AT FEAR) SABHAGLIEATHRRTET ). WRFARGAERE BN BB A EAKMNH R,
FEHREAIRFLEFN. ERNEAREFE I ARIANER I EAMEHEFE THEHA(PH <0.01), A
B KR H R (3.221.1)d BELETXEBA(8.522.9)d, ARE L AR AWM EMAHEZFM T E A
(P3<0.01), ERKME, WELE MR 100% 1775 T 2+ B 24187 80.6% (P <0.05) , x4 F 6 ] (19.4% ) F 1% F
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Anterior Chamber Air Injection Versus Conservative Management of

Descemets Membrane Detachment Following Phacoemulsification
CHEN Honggang, WU Xiaozheng
( Department of Ophthalmology , Chongyang County Peoples Hospital ,Chongyang Hubei 437500, China)

ABSTRACT ; Objective To compare the clinical efficacy of anterior chamber air injection versus conservative medical therapy for de-
scemets membrane detachment( DMD) following phacoemulsification. Methods A retrospective analysis was performed on the clinical data
of 62 patients (62 eyes) with DMD following cataract surgery who were admitted to our hospital. Patients were divided into the study group
(31 eyes,and underwent anterior chamber air injection) and control group (31 eyes,and received conservative medical therapy) based on
the treatment received. Postoperative outcomes compared between the two groups included the rate of descemets membrane reattachment , cor-
neal edema resolution time,best corrected visual acuity( BCVA) ,and complications. Results The reattachment rate of descemets membrane
in the study group was significantly higher than that in the control group at both postoperative day 1 and week 1 (P <0.001). The corneal e-
dema resolution time was significantly shorter in the study group compared to the control group [ (3.2 £1.1) days vs. (8.5 £2.9) days,P
<0.001 ]. Furthermore ,the LogMAR visual acuity was significantly better in the study group at both 1 week and 1 month postoperatively
(all P <0.001). At the final follow-up, the reattachment rate remained significantly higher in the study group(100% ) than in the control
group(80.6% ) (P <0.05). In the control group,6 cases(19.4% ) required conversion to anterior chamber air injection due to treatment
failure. Conclusion For DMD after phacoemulsification , anterior chamber air injection, compared to conservative medical therapy, facilitates
faster and more reliable anatomical reattachment, effectively promotes the resolution of corneal edema and visual recovery, representing a
more efficient and dependable treatment strategy.

KEY WORDS : Descemets membrane detachment ; Anterior chamber air injection ; Conservative treatment ; Phacoemulsification surgery

1 PN B P LA IR BRI 5 N LR AR AR 2 H
HIBYT VA R 00 T AR 7 20, R UAROR B2
SR, AR R AR J5 4TS AT R A A= — 26T K, #A i 3
J1JZ M4 B ( descemet s membrane detachment, DMD ) J&

B AR 55 ) 2 B N B A R 5 B R =[] A )
B9, g 7K DI B8 %) I 3 g 2 DB S i iR A TR T Y
o AR R e Ak o R AT R K
AR AR S 01 R, e A2 R . H T, DMD

AR YT e T 2R 2 RSP r R R T, 24
PR syt T £ 2 BT R K S AR A B fle R
037, 38 P /0N P 3 B 5, (R RO B S T AR T
AiF b SRS 8 1 i B P T 2 2 2, R e T
Bt 5 8 ) 30 J2 S A, 3 T AR S s D J2 A
P2 i 5 T B K DMD 3697 o AR, H AT
I A 5T B SR S RSFIR YT £ DMD SEH 174 £
TG YT H 9 R GEXS LU SEAT 8 A, T R X AN



76 WHURHE AR (R 2026 42585 40 5% 1 8 Journal of Hubei University of Science and Technology ( Medical Sciences) )

97 I AR S AL KB SR T3 W52 05 1t g e
Wbk 25 Bk Z AT . IRIE, A BE 5 3E 2 70 A 62
B N BEA S DMD 85 I PR BT, FEBHIT b i1 <
ARG AWRIRTT T RL2E S, B 80 i R
SRS 114 6 B £ 1A w2 GONRIE 3R , X R A ARG I R AE
H AR TV O o BA H A I PR S R S

| ARSI

1.1 N5 HeR AR A

PAFRUE : DFEERTEE N 55 ~80 %, @z AN
R PR A N TR ARG , 3BT B iR
KA tfI2 R A B 5 07 2 B 25 (DMD ) , DMD {5 [l 24
174 FR RS A, TP B 5 AR RS K M, 52 % 1E 407
@R JG K52 1 HoAb AR X DMD 14 FU55 it s @1l R
PRl SERE  BETIE =3 A~ H .

HEBRARUE : DA I I A BB (Can A I B
TGl F AR R RS ) 5 QBRAEA IR
FARB(MEHFRRFAR AEBHEARE) ;O I™
TR F PR s R N RAE ; DA B EEVE IR AR T &
)

12—

ABFFEEEI 2021 474 H % 2025 454 H KGR
WA N B 7S FLAE AR G & A4E DMD [ R 62 fi]
(62 1)) . FrfEE, 55 31 9], % 31 ], 4F 1% 56 ~
79 % FH1(68.1 £5.9) % A2 1R 31 4], A7 R 31 i
GIFIRIEE 1L B(17.7% ) 45 5 = B (IR 4
KB =26. 0omm s{ E & FREEE < - 6. 00D) 5 4
(8.1% ) o ARHIPEIIXE ST e/ Ny B A 5L, BUE
H MR ) R 1,14 0. 15, A AEEE 1
DMD Y5 R4 25°h 174 fRETRAR , A W52 1 £ BSEK b
RN T] o A I S A B IS 22 AR L 2% B 2 it vfe
(L5 . [2025 B 10 5 ) , A g Rl 2.

HRIEIEIT T AR, o 285 o R ULEE 4 (31 4], 31
AR Ao REZH (31 51,31 HR) o WRESEHATHT B iE SR, X
WP IR SFIRYT o PHAL R eI TR T 1
TG EZES (P >0.05) , BAR L (FERE 1) .

F1 WAELFHLE

SR WELL (n=31) XFHR4L(n=31)
PERI(H /4 16/15 15/16
IS (% £s,8) 68.4+5.7 67.9 +6.1
MRS (Ze/47) 16/15 15/16
WEPRE [ n( % ) ] 5(16.1) 6(19.4)
BRI (%) ] 2(6.5) 3(9.7)
RETHEA ST (% £5) 1.15 £0.15 1.13£0.14

1.3 %R 7uk

WS ATHT P AR . BT A 1R AR 1R R TR T
TPAREAT, WHIHER T, TP AT, ICR A
IS I 6 e O s DX, A R A 5 X 1 £ 5 2 A 1)
F 53 b K o Bl , AT SmL i3 5 5 il OGB48
A BB R Sk BB TE AT S R,
W29 374 2 475 R R fe it i i S 3R s i
) o TRMHIRIE To SHBL KEYI, REELEREEIR Z
A e R FE RN IR B AR o AR5 Ve A8 A e o7 5
o 58 5 XA T i v s 8RR AR AL, DR AR T 225 3
3h, A A AT il e 8, DL AR TR R X, R
Ja 2Tl BREZH, 525 DI WS I HR He o % BRZH . SR FH 24
PIR~FIRIT o BARMZG 07 BN - ZA0 8 R M FE KA
TR ([ 25 75 HJ20150119; #14% :5mL) ,4 ¥k/d, 1
W/ %A 75 2 ZE R I IR (1 25 1 5
HJ20181126; HiA% :3. 5¢) , &G 1 IR, JFHTLL A
HE 5% SAALSATE SR (A SEAL SN T 569 5 A0 B S
WAERIR AT A) 3 Ww/d, 1 /K TRl 0E B
R I EM
L4 R

AREH TR A AH &3 A H#E TR . W
SHEPAELAS S R E E AR O R BT R AR K
TR Fx 7 IEML 77 (best corrected visual acuity, BC-
VA, BB e 5% ) IR s b A7 e HAB I K E
1.5 %tk

K JH SPSS 26. 0 Bff, THERBEELL(x +5) IR,
21 6) PLBCR P ST AR AS ¢ R 5 THECTORE LA (% ) 3=
TR AL BRI X g s Fisher By BER . P <
0.05 HZEFAGI7E L,

2 5 R

2.1 B EIALR R

WEEHTEAR G EE 1 KA 1 JA W E %55
100% , 55 2 2 F% IR (16. 1% F158.1% ) , 22 F HAF
W Ge 2 38 (P ¥ <0.001) o R KT
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Rehabilitative Effects of Exercise Combined with Respiratory Training on

Patients with Stable Chronic Obstructive Pulmonary Disease
ZHANG Yi ,HU Weihua
(The First Affiliated Hospital , Yangtze University , Jingzhou Hubei 434000, China)

ABSTRACT : Objective To explore the rehabilitative effects of exercise combined with respiratory training on patients with stable chro-
nic obstructive pulmonary disease (COPD). Methods 92 patients with COPD were selected as research subjects and randomly divided into a
control group and an observation group using a random number table, with 46 patients in each group. The control group received conventional
drug treatment, while the observation group received exercise combined with respiratory training in addition to conventional drug treatment.
The changes in pulmonary function,blood gas indicators, exercise tolerance ,and quality of life before and after treatment in both groups to e-
valuate the rehabilitative effect of exercise combined with respiratory training on patients with COPD. Results After treatment ,the pulmonary
function parameters FVC,PEF and FEV1 / FVC in the observation group were better than those in the control group (P <0.05) ;The blood
gas Pa0, level was higher and the PaCO, level was lower than that of the control group (P <0.05). After treatment ,the 6MWD of the obser-
vation group was greater than that of the control group,and the BS score and each dimension SGRQ score of the observation group were lower
than those of the control group (P <0.05). Conclusion Exercise combined with respiratory training is helpful for the rehabilitation of pa-
tients with COPD ,and its effect is superior to drug treatment alone. It can improve patients respiratory function,increase their exercise toler-
ance ,and improve their quality of life.

KEY WORDS ; Exercise ; Breathing training ; Chronic obstructive pulmonary disease ; Rehabilitation ; Drug therapy
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Study on the Application Effect of Comprehensive Care Strategy

in Elderly Dementia Patients in Neurology Department
GE Huijuan

( Department of Neurology , First Peoples Hospital of Xianning ,Xianning Hubei 437000, China)

ABSTRACT ; Objective To evaluate the effectiveness of integrated care strategies among elderly patients with dementia in the neurolo-

gy department. Methods A total of 100 elderly patients with dementia admitted to the neurology department were randomly assigned to the

control group and experimental group,with 50 cases in each group. The control received routine care,and the experimental group received in-

tegrated care strategies including cognitive training, optimized daily care, psychological support, and safety precautions. Cognitive function

(MMSE) , daily living ability ( BI) ,depression (HAMD) , quality of life (QOL-AD) ,and adverse event rates were assessed before and after

the intervention. Results After the intervention, the experimental group showed significantly higher MMSE, BI, and QOL-AD scores, along

with significantly lower HAMD scores and incidence of adverse events, compared to the control group (all P <0.05). Conclusion Integrated

care strategies can significantly improve MMSE , BI, HAMD ,and QOL-AD,while reducing adverse events in elderly patients with dementia,

thereby demonstrating substantial clinical application value.

KEY WORDS : Dementia; Integrated care strategy ; Cognitive function; Activities of daily living ; Depression ; Quality of life
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Research Progress on the Antiatherosclerotic Effects of Luteolin
ZHU Deyu,ZHOU Yu,BAO Cuiyu,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China )

ABSTRACT : Atherosclerosis (AS) has a high incidence and mortality rate worldwide and is a major risk factor for cardiovascular e-

vents,but its pathogenesis is not yet fully understood. Luteolin, a flavonoid compound widely found in various plants,has great potential in

combating AS. This article mainly reviews the research on the antiatherosclerotic effects of luteolin from the perspectives of inflammatory re-

sponse, oxidative stress,lipid metabolism disorders,vascular smooth muscle cell proliferation and migration, and endothelial cell dysfunction,

hoping to provide a new perspective for the clinical treatment and prevention of AS.

KEY WORDS: : Luteolin ; Atherosclerosis ; Inflammatory response ; Lipid metabolism disorder; Vascular smooth muscle cell proliferation
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Research Progress on the Effects and Mechanisms of

Scutellarin on Gastrointestinal Diseases
WANG Kangzi,ZHU Zihuan,ZHOU Yanhong,et al
(School of Stomatology and Ophthalmology , Xianning Medical College , Hubei University of Science and Technology ,
Xianning Hubet 437100, China)

ABSTRACT :Scutellarin (SCU) , the main active component of erigeron breviscapus and erigeron japonicas, has attracted increasing

attention for its pharmacological effects,including anti-inflammatory , antioxidant , microcirculatory enhancement, and immunomodulatory prop-

erties. Gastrointestinal diseases,which are common clinical conditions,include gastritis, gastric ulcers, enteritis, and gastrointestinal tumors.

These diseases have multifactorial etiology and can seriously impair normal digestion and absorption, leading to malnutrition , anemia, and oth-

er systemic complications. This article reviews the effects of SCU on gastrointestinal diseases and its possible mechanisms of action, providing

a scientific basis for further research and clinical application of SCU in gastrointestinal diseases.

KEY WORDS : Scutellarin ; Gastrointestinal diseases ; Mechanisms
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B F 1a(PGC-1ou) 3 2 A RE BF 52 19 5 UL 38 %, 8L
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HTR LA B AAE RV, A3 T 2 AH B K RS AR i
wRES S WRYE WA, SCU ATl i i AMPK/
SIRT1/PGC-1a {55 i A1 Tt 15 A 25 B 1 5, BEAIK
FORE , 0% UC KRR s O, fR 9 i b R 40 i
B Z NRZWETS 24N 1, iz UC M RAERREE , &
FEXT UC MiRIT1ER

SCU 38 3t ] 5 o 1 A R B LA, VTG A il
JRE (cAMP) /25 1B A (PKA) 38 B& 579 i 4% 5
kB(NF-«B ) i % M 1T A 80 22 fif UC, Forfr cAMP 1R
NS A5, 5 PKA (RS W RLLE &5, AT R0l
PKA (1) B FNE , fE A0  SE R IR 1k H AR 2 1 40
R T e b i 45 b AR By RE AR i FE . FE R cAMP

WRHPE PKA (1) T iies S 1, cAMP AT 5 4 3% PKA
M NF-B 364k, W% 40 s
2.2 B%H

SCU HAZE iR 8 5t 9% (GU) WIFE . GU iy A=
55 R R R R K BB R T W T R
R, Forp RS B IR AE 15t 7 78 R s A v ke G A
Yo R @R, SCU Al i B kR LA 5k, Bl
RN B, B S PR BE 7, R AR | e 5 o i
 GU o A AL, A RYT GU FEH.
2.3 EHHEFHEEmBA

SCU I3 4 15 4010 N 385 4 JE I 7 B 1 i 3
il o SHETDRS B AT 3 s 18 R I B AR Ak
IR ARAE BN, T 5 & W 5 40, 1 14 4L (ROS)
S IEH U B AR R, A 2 R R P T Al 1) G
BRI, SIS SR 2 i, SR B, 51 &
SEACR B, IR . TN U (MDA) S8 i Ak
(18 HLTR 7= i R A o S AR O e 3 R A ST
(CAT) J& — Fh il HT 5 4k 77 (19 A= 9 48 b, & T LA
H,0, A2 5% H,0 F1 O,, DA MR 4% ROS 18k, CAT
(R 7K AT DA W A AR R B o 21 2 Jn 42 -1 (HO-1)
ST UL PR , & AT LA (Ui 3 1M 2T 38 5 AR il —
SEAC A MR RN B -, T LR R A S0 il 9
HO-1 114 575 — A FH 2 400 ) 35 1 48 %) 7= 2, DT B 1 240
MIPAT . S — LA A B (INOS) M T — i
RFRAE ,INOS fiLA: 5L NO 2 Fig A B & 7 & 4
SR A A T P R v R S . R
7, SCU A AL MDA Jg it Sk P 1 5 i, K CAT
1 HO-1 {55 B A ALK P, 30 iNOS & P AR 1k
ZE i
2.4 BHEFHEEE RS

SCU X S PR 14 15 286 Bt 5 oA R4 VE T, 3L
B 5 45 A A 5 RAE RN A 6. M 41412
SRS R, 2 KB i ROS, 3 i T #E BT 81 771
T3 MDA 5 5 Az i 2 R AL U A 8 AR A
LT (SOD) F1 CAT J& 4 1) Bt S fL i, SOD F1 CAT
(RGP B TS PRI A A RIS, A 4
BIERG, FEANR-1B(IL-1B) \H K6 (1L-6) F
IR R FE R - ( TNF-au ) 55 58 14 40 Jf PRI - ) B e, i
HEAN I TS T R AN AT RS A R B E N E W
RIS . BF7EH IESE, SCU 75 2 T00KS s
I BRI EME, 3 5 T SOD F1 CAT 5%, FEAIL
MAD 7K, RS 51 ke 1) A AL N 3. [RIERE, SCU 3
T FEAR IL-18 IL-6 F1 TNF-o 251 %8 B 7K, 3k T
LU RAE L
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2.5 AR

PN T e i ( PKC) B M2 I 75U ( PKIMI2 ) S e P fp i
Ferp e, BF g R, PKM2 18 2 POl A
JieE 1) e A R Tt AR v R E AR . 2 — 2 i
g3 R RN AR A SCU SIHE [ i) PKM2
TEPE, T LUA R0 5 45 B 9 (CRC) 4 JXE 5890 F1 40
FIT 250 , B 3 T+ CRC 4 B XAk y7 245 9 i SRR 3
WYL RES SCU MG W F AT 4] PKM2 (1995 14 , i2F ifif
I/ =W (ATP) B AR i, PATIT 1 5 B8 10 F1) 40 75
51 OR-SW480 &% OR-HT29 4 fifd £ i 1 ) T 38 & 119
B BRI CRC (IEITEH .

SCU 4i CRC RYAEHI T 3d i BE R 21 ° 5 2 1 B 2
SRR BT . CA PR BR, R 42
5 A A EORE A 1 ARS8 SCU il CRC (1)
YEFIBLE , fEfg REcHi Xt SCU )5 22 R 26 A 5L R &
Hogm it 8 H 9 D RE R, S 78 B )22 B U LA
Bro HZEREW],SCUAET CRC #5225 Kb
FE F R R T MM T S50 A B B RTE
JiIeg e A 45 AR Ak A TR P SCU /] i) HCT-116
S RKO 4 ffl )it #e e )y, It Hi 1,

SCU i i 184 Wnt/B-3% ¥4 25 4 ( Wnt/ B-catenin )
{55 B AE CRC A& A A& J b i Ve AL C 9% R A AR
Hro Wnt/B-catenin @ F§AE N Wt {5538 F% 1) 28 $03%
7 HEMIG R T 5 22 R G L T k4 G
TR, IS 5 A0S B8 B b 55 AR 2 it
Fio BFFEH™ R, SCU H] A &Ll Wnt/B-catenin {5
ST, 0 REIRES W R A G EE A (CAC) 5
TU/INEUALTE H TNF-o F1 TL-6 7K, 42 #9724 21 Bel-2
AHE X H LA (Bax) 3k _E IR, [R10E B2 406 B 40
JRI 98/ -2 K (Bel-2) By Rk &, Ak,
SCU i I8 Wnt/B-catenin {55 5 i {#, 7] #1 ] CRC
AR HG 5 ST S R AR T

SCU TEHM il 45 B e & e 7 4 i 5 EE A A,
HALH 5 Hedgehog {5538 # B % A1 ¢ . Hedge-
hog {5 538 F & — A= FEORSF I R B IRIE N, B &
B2 5 MG 5 o B R s R, — B
SHBIE RS R R A SRR, B BB
SCU ®] Lhgk3E AOM/DSS i3 1/Nil CAC, H. SCU 1J
P55 /N Bl CAC ZH 2040 i 4 T, HLRZ 0 6 NF-«B
I 1 R E 1 Hedgehog {5 5 il [A] iy SCU "~ i
Hedgehog {5538 % 1 1 , #1 il SW480 2 s 7 i 7%
BRI e S, A S H T, AW s
SCU 7] LA i 9757 Hedgehog {5*5-i B 4] CRC T4
1534k

SCU X CRC fy 41 i /5 FH 5 1l B Tk A B 3 -3 g/

E % B (PI3K/AKT) {Z 5 38 I ( Phosphatidylinosi-
tol3-Kinase/ProteinKinaseB pathway ) # 9‘%“71 . PI3K/
AKT {55l g% © ZUEW 2 CRC KRR EE R ER, 1
525 MRRAE R B0 , Al (e 2R s 1) & S R 2 , b
S AN AR KT AR st T

SCU i 1145 8 T2 AH 5C 2 11 S 49 ik PR PS3 Ok
Ml CRC. HTM -8 H Bel-2 ik Bl 2 M- E A
Bax 8 135 T I 5 Mg kA= 220 56, I, S
Bel-2 8§ Bax RIKZIAEIRST Y CHE, P53 fE
Shy EEEEA g AL, AT 4 A SR A R T e RS S
&, Had FaR s 00E Pl id g Bel-2 | Bax 25 2258 i fie
(AN T IR AT R . AF5E woR, SCU Al
PR A PS3 3T , Y Bel-2 Bax [1RIBIKF-, FE T8/
CRC 03 7, S A A0 T

SCU ] CRC AYAEHIS CDCA i 5 1 1 101 Ak
L= )2 A (RAGE ) iZ RALAHIG . 2 KA 24
SE R B2 R oA EAE R OC B A, 72 40 A
R A BG LA B R T A A B R I R A
o, SR & KR SR G, g oK, SCU
AR CRC 40 i 3 56 05 1, n i 0 T E A, 1l
RAGE 3k s /b HAS E PERR AR, {21 RAGE 2
FZ AL 16 i 72 B2 42 i s RAGE ik [A] g 32 3% W 4G
SCU X 41 fif 4 T- A 424 T, CDCA # it R Ik AU
AR A CRC 20 i 3% 58 1% 1, 18 R 75 5 SW480
T84 AAMIJH T, M RAGE K F- [y 23 il 58 13 E 5
SCU A[ 3 )i CDC4 il RAGE (#4545, i i CDC4 43
i RAGE iz Z AL CRC #Y & &

SCU G A HURL I 1o 3 19 410 D 3 S R AE T2 52 B
X CRC HIBIFAE M. 1 CRC H, BRAE T3 S BRAK
AN BT AL, & S 20 ROS RS 40 fd st T, BF
81 ], SCU PR FURL AT i@ 1 138 MDA T i SOD
iU T A T, TR ST T B, 99 A s 4 i
AR EFNRIT CRC RCR

SCU i i #0] ephrinB2 il CRC, ephrinB2 ik
SR J 52 AR S BRI . X T Eph 1A, & H AT 0
B R A K P T 2 IR KM 2 —, Ferh ephrinB2 Ji&
PRUXE 45 A ERE AT R SRRV E T, Ay I A8 A i
AR IR HE R 2 —, BFE Y UESE, SCU AT 3 1 $1t ]
ephrinB2 SIS FL 98 A= 1 e B8 B M A8 A i
2.6 R

SCU w3t 5K /) 24 1 W] & ) (PTEN ) /PI3K/
AKT %l /& #5557 1 98 ( gastric cancer, GC) B3I 4FE -
PTEN/PI3K/ AKT il = Il 42 240 i 48 5 A7 3 A
RS AR AR S, o W WOs B 5 GC % )
M. BT 2201, SCU 35 9 15 5 5 PTEN/PI3K/
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AKT i, 98 PTEN 23K, il i PI3K B R 16 A T
BHIT AKT 154k, SCU BEME I AR MM s ] GC il g
YRG5, feFE AR T, SCU sk BEAM ] GC Mg 40 i i)
BRI, 2GR B H GC HERERITE

SCU ] 3 3 #1 il Wnt/B-catenin {5 5 il % X} GC
PN T . Wit/ B-catenin {5 518 2 — 4% =
PRSP B IR % , 5 4 M B 36 56 L 204k FE TR
TR, ©AWRIE S R0, Wnt 72 B E 401 5
F3k, M| Wnt/B-catenin 3 % 7] LUA 2800 ] 9 20
MR A

3 N &

SCU L BL 4 Bt AL | B35 b 18 U 36 DL i
o 8 40 L 00 1 S5 24 HRAE T, S B M B 12 TR
THEHNAIT Ik AN, BRI AL Tl AT B
B A5 EAMKEE IR A BEATLAUE Rof i 52 56 R ) 75 11K
BIMPIESE . B, SCU FEff AR A9 1L -2 454
T Z W 25 BRI RE , 76 B I 18 B 16T SUR ¥ (i

— B URIZ . Ja LW RE— 2 I SCU Xt 8
A AINE S PLEL RO TR T, I HE DA O A9 i RS 56
TR, fle il SCU SE 1yl PRIV, 45 18 I T8 1 $
Py 2 4 AR T 5
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