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BT AT, Mk A, | B 2, F. F % B Quaking A4 AR MBL T $o0 MUzm 08 = [ 1], 31 96HHL 3 12 2 40
(EFMm),2025,39(1):1 -5.

Fr 3 % £ Quaking 3R B 4R HE BR
BFESONARET

e A T EER et ey’ 2 L &

(1. BB B E 3 25 2 b, 91t B 43710052, 1 46 B 35 2 B f ko o8 il 787 &%
WAEE R LR E;3 AR FEEHEA G NFENFR 4 T T HER/
WA FRES —ER S mE WA

FEE. B8 %315 £ (AP AR (PA) ¥ 5 HOC2 & il 40 8 1= & B9 16 Fl 5 AL, 773k APi( 3 QKI
kIR ) T PAIF S HOC2 & L4 il B 1= ; Western blot 41 48 i 7 & & 5% 1k ; Fluo4 AM | € 240 8 W 45 & F K
o 5% 10pmol/L APi 471 %] PA % F HIC2 15 L2 i F Cleaved-caspase 3 Z | ik By B8R f £, % AP iR L
HY AR S B A, HLA0 ) BOR F R8T 5 AP By T BAE 45 2 A PA 35 5 8y QKT .SERCA2a \RyR2 & & %k 35 T 1
Cleaved-caspase 3 & & K 35 Wy 84 o s B A, QKT 1t £ 3K 7F B & 31 %] PA 15 3 By SERCA2a \RyR2 %& 5 % 35 T
Fa Cleaved-caspase 3 & & % 3k fy 3 An s APi( 5, QKI 1t % 3k ) Wi 4% PA % 5 HOC2 & ILAE 8 W 45 35 T 3K JEF i 38
50 AP R I ALAEAL QKT y kak Wi Ca’ s AT, 5% # PA B SO AL A T,

KBEIR : r FF QKL AR 45 % F 5 40 B

1 E 4 22 : R966 M ERFRIZAD : A
X E S 120954646 (2025)01-001-005 TR ( FRARSS ) #RIRAG (OSID) .

DOI:10. 16751/j. enki. 2095-4646. 2024052306

Apigenin Alleviates Palmitic Acid-induced Cardiomyocytes
Apoptosis by Upregulating Quaking Expression

YANG Ya-yuan, KAN Hong-shuang, YANG Xiao-song, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; Objective To explore the role and mechanism of apigenin( APi) in palmitate acid ( PA)-induced apoptosis in

HI9C2 cardiomyocytes. Methods APi( or QKI overexpression) intervened in PA-induced apoptosis of HOC2 cardiomyocytes ; West-

ern Blot was performed to detect protein expression in cells; Intracellular calcium concentration was determined by Fluo-4AM.

Results 10pmol/L APi had the best effect on PA-induced Cleaved-caspase 3 protein expression in H9C2 cardiomyocytes,and the

inhibitory effect was gradually weakened as the concentration of APi increased. The intervention of APi significantly inhibited the

PA-induced down-regulation of QKI,SERCA2a,RyR2 expression and up-regulation of Cleaved-caspase 3 protein expression. Simil-

ary , overexpression of QKI significantly inhibited the PA-induced down-regulation of QKI,SERCA2a,RyR2 expression and up-reg-

ulation of Cleaved-caspase 3 protein expression. The intervention of APi( or QKI overexpression) alleviated the PA-induced in-

crease in calcium concentration in H9C2 cardiomyocytes. Conclusion APi promotes the expression of QKI in cardiomyocytes , there-

by maintaining intracellular Ca’* dynamic balance and improving PA-induced cardiomyocyte apoptosis.

KEY WORDS : Apigenin ; QKI ; Mitochondria ; Calcium ion ; Apoptosis

BATH : H K B AR R AT RIH (82073852) ;i Tl A #4254 (2021 ZRKX036 ,2023ZRKX086)
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BEE NATATE K F RO 32 5, i IR IR AR %
WS, AR AN S CAEFN AT 7 U S A, =
BURE AL B AT KT T AB T 5 AR Y A i A 3R
Lo /O JILAR MG DT R A A 57 8 2 S BCEEHER R
P R, B LA B A5 AT Re S 4, an
O LB RACHT O WA 248 AT K0 T
TR BRSO IR .

Ca®* A N B B A5 4 T, Ca " Fa S 02
M ST oA AN T A T B SER, T Ca®t
HT AN A B P9 R 3 R R i Y Ca® R
NNy R W B T BU =% R N D i el 1R 2
e F R R S IR o R
LA P T AL A0 555 45 5 S o A f6fT 3 1 s 1)
Az O LA A A B T BGOSR TR R AR D
VB FERLC 2R 7 T EA D, 22 Rz ik 2
(ryanodine receptor 2, RyR2) Fl.0oJULIJLIE W Ca’ " -
ATP [ifi 2o ( sarcoplasmic reticulum Ca’* -ATPase2a,
SERCA2a) 73 31138 it 250728 O JUL 2R JULJ5iE o) 4 5
FIALBE R Ca®* (Y REHOR 4RGP Ca® " P-4, 2
SopanE T,

PTG R A5 R B, TN TR W A
(quaking , QKT) BRFE 55 .0AE e U | L8 72 2% 1)
FHIR , QKT i o P42 (A% BE AL R ( messenger RNA,
mRNA ) 7] 2% 57 4] | 5 Jk RNA ( circular RNA, cir-
cRNA) JE i, mRNA 3 5E 14 55 2 5 0 1L 48 9 9 )
7 ABEFIDLRIE A WA . /72 &K (apigenin, APi)
e PR RIS Y, RAR REEZ
FIZGETE VE T P A6 T 00 4 AR I iy 2
9o, I3 i BT RE RS e ot P O WL £ DA B BT 3R
DMUEEPE™ oADK LA R IR 55 HOC2 .0 L
M U T O AR, PR QKT X A% A R (palmitic
acid, PA) 7550 LA BRI T 5200 S AR TR,
AP LEEFEE O LA BT IE R B A .

1 M#ERFZE

L1 XA 5 ME

JiaE i Feh BUA Ad_QKT Il B EifEARIcA:
WA IR B 5 APL (- & 270. 24, 4l 7 >
98% ) W A KL CAEMBARABR A s ZHEET
M ( dimethyl sulfoxide , DMSO) ) § Mp biomedicals
23 Al B R (palmitic acid, PA) (7 ¥ it &
256.42 46 fF > 99% ) Wy B | ¥ & 75 Rk ( MACK-
LIN) A=A B4 B A1 R 23 7] 5 DMEM ( Dulbecco s
modified eagle medium ) 5535 3% G4 MMl 75 ( fetal bo-
vine serum, FBS) I H 3€ [E Gibco /A 7 ; JH 140

W (% 0.25% EDTA ). RIPA (5&) 2 fi# WK
(MAO151) | & H B 417 #1157 ( phenylmethanesulfonyl
fluoride , PMSF ) |2 [ g0 il 77 TR 5 40 ( MB2678 ) |
Fluo-4 AM (45 &5 ¥ 96 R 41) il ) & (MA0196) |
KR ECL i) (MAO186) | Western — 4 i BE
W (MBI881) Ky 7 K ik e LE M ARA R A A 5
T8 2 -HE R R I 100 x (2305260317 ) | fefie Je
{038 3% ik Triton X-100( P0096 ) ¥4 [ | 128 - K
AW R A R 2 H; FITC FR 4 1 3 5 /b B
(GB22301) Loty K E Fiil (G1401) \DAPI Jt
i (G1012) 0 B BRI ZE4E /R AR FHE A R
23] s BCA R i H/ 4R I s 151 & (MAA0082 )
g B R A PR PR o

B A% 2 4t ( 35 [H Bio-Rad A ¥Rl Hi A5 KR
] ) 5 CO, Bi A (IR R RBH A R AR ;
{88 56 BT OLYMPUS 1X73 (| 3% 5 't
FHEARAR]) s 7 K- (1815 Sartorius BHE A
RAHE)
1.2 xiamie

ST A R R B0 LZR B HOC2 I B I i
52 HIBS 41 BT IR L
1.3 Fk
1.3.1 2 s 57 A g

H R B WLAEA HOC2 7E 37°C (5% CO, K5
FAIF T BT DMEM 58 85 5h , Hih {5 10%
RAEIMTE A 1% MERR/EERIRER. 44
JI Rl G B2 3k 80% ~90% ALK, ANl Fh T 6 L4
MIREFAR N, 5 57 24h J5 45 25 (4 3 N
fL) o 2T L IH PR FR 3, AP iR B 1h J5
I PA 235 37 24h WS 20 L A 43 B 5 B ve 1
S AR IR E IR I A AN T 6 FLARUN B
QKI i KB Ad_QKT B HL 41 fifd J5 45 57 12h,
PO PA 4kZEE5 57 24h W20 ML RR 2347

AN LD 25 X TRAL(Con) AP (Opmol/I.
5, Suwmol/L B{ 10 pmol/L 5f 20umol/L &E{
40pmol/L) +PA 0. Immol/L 4{(APi +PA),

Y s> @: & [ X B 41 (Con ), PA
0. Immol/L 20 (PA) [ APi 10pumol/L 20 ( APi) | APi
10mol/L + PA 0. Immol/L 24 ( APi + PA) ,QKI i3
ZFeih?H (Ad_QKI) , QKI i # 3k + PA 0. 1mmol/L
ZH(Ad_QKI +PA)
1.3.2 RIS

B AN Z G AL AMRE FRALIN A RIPA 2
i VR 2Rt 200 Y, ) 40 e ) 0 5 B B U SR TR VAR
KB 20 ~25min ,4°C 2544 T 12000 x g B> 15min,
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WCHEEE IR, R T BCA I 3 ki . R
30ng SR FI AT SDS-PAGE HLJK , HLIK 45 W5
R R A R (5 & PVDF 58, 5% BG4 133t
M 1h J5 , EERIBUIR 495, 4 —Ht (1:1000) i
W ACHFH 4, TBST P 3 3, 4K Tmin, 451
(1:10000) W = HWFE 1Th, 4kZ2 H TBST PEfE 3
U, R Tmin @B HUR GRS , HIBE R BUR
ICREAA IR

1.3.3  Fluo4AM #:

AR AL R A L R RS 77 Mgk A7 55 9%, £ 40
MBS FRES R G AT RS B T POCIRET e 5. E BN
Fluo4 AM BEHETE 25°CK Tl E i 20 2 40 il A
J& 55 ] HBSS V0K HAR B AR B N 2mmol/ L
(1) Fluo4 AM TAEWL, SR J5 ¥4 5% B 471 Fluo4 AM
TAEW M AL, F 37°C 5% CO, 1T K 5%
20min, BESSANA 2. SmL & A 1% iR 25 1L 7% /) HB-
SS K, -4k 22 45 5% 40min, il HEPES 2% i i
(10mmol/L. HEPES, 1mmol/L. Na, HPO, , 137mmol/L
NaCl, Smmol/L. KCI, 1mmol/L. CaCl,, 0. Smmol/L
MgCl, ,5mmol/L glucose,0. 1% BSA, pH7. 4) Bt %
i 3 W, A8 )5 T HEPES 2% ol ifi fdff 240 it 2255 &
L H R 1 x 107 cells/mL (9 IE ., 37C F 5 5%
10min J5 2R 1126 BT TS RE KA.
1.4 %it®ux

% F GraphPad Prism 9. 0 &4 #4780 534,
AR AR 19 2 X B3 8 22 20 34 B0 o i A [, 23 3] e 45
TS FEAS ¢ K5, one-way ANOVA K 565k #E 4T LE
8o LA P<0.05 KA Gt E 25, A a1/
AR 3 AT S5 A B o

2 7 R

2.1 APi & F 42488 % 5 HOC2 m fie
B = Fe QKI & ik 697w

ANERBE AP [ TR X PA 55 HOC2 4 g
TR AN & 1A F1 1B firzs , 5 E 6 B [
L, PA 4 HIC2 40 it PN Cleaved-caspase 3 4K [ 3%
IRY B ERG N AT PA 41, 44T 5.10.20,
40pmol/L AP Tl T, HOC2 21l Py Cleaved-
caspase 3 KPR H1 B T R IFVRLE 9°F e, AP
He % A 10umol/L Hf Cleaved-caspase 3 %5 [ /K °F-
TR e 3, B A APL VR B9 BN, Cleaved-
caspase 3 2 /K- IR B WE . DL E&5 R 42
71, AP IR ETE 10 pumol/ L If A A 4T Bl PA 75
SO WL B PR TSR SR BE A AP Y 2 Y Jin

R, HATRES) PA PRI — 2 T siE . R,
JEEE R I APL EER AT 10wmol/L 9 B2 04T, 14
1C F1 1D frow, 51E % X M4] 4, PA 41
Cleaved-caspase 3 #H [ /K F W F ¥ n (P <
0.001) ,7i QKI £ H/KF 8% FFE(P <0.01);
APi 47 Cleaved-caspase 3 1 QKI & [ it F ik 7K
FIWA WL 5 PA GLHLEL, AP+ PA 41
Cleaved-caspase 3 .3 N (P <0.001) ,QKI &
K B E (P <0.001), L 455 400 APi
(10pmol/L) iy L2 & 520 PA 755 HOC2 4 Jifg
H Cleaved-caspase 3 F QKI &5 H IRk,

A PA (0.1 mmol/L)

Con 0 5 10 20

Cleaved-caspase 3 AN A w SEN
LA T S —

o-Tubulin

40 APi(umol/L)

Con 0 5 10 20 40 APi(umolL)
PA (0.1 mmol/L)

C Con  PA  APi PA+APi

Cleaved-caspase 3 -
[
aTubuiin S —

Dokt M Cleaved-caspase 3

Fkk

Con PA API APiPA

AB R E AP T PATE % HOC2 % Cleaved-cospase 3 B R A MR REL R
(5 Con 8 125, #P<0.05, % % % P<0.001; 5 Omol/L. AP 41,5, #P <0.05, #44P <0.001 ,n =
3);C.D. AP 5t PA % 2 £y HOC2 41 Cleaved-caspase 3 0 QKL B R AF MR R 24 %
(5 Con I, * + #P<0.00L; 5 PA 4 15 ##4P <0.00L,n=3),
F 1 APi %t PA % 54 HOC2 0 0 = & OKI &3k %oy

2.2 QKI i & & xF PA -5 H9C2 Zm jie. /A
gl DR

Western blot £l 45 R 4n & 2 ffrow , 525 XS
HRZHAH HE, PA 2 H9C2 40 s N Cleaved-caspase 3
Rk BETEIM(P <0.001) , 7] QKI Kk 2 T
(P <0.01), # 3 Ad_OQKI J5, Ad_ QKI 41
Cleaved-caspase 3 ik 525 FI X IR —5; 5 PA
20 A%, Ad_QKI + PA 4 Cleaved-caspase 3 Fik i
FHIRAR(P <0.01), DL B4 RFEH] QKT 1Y KRB
) PA #5509 HOC2 4EME T,
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A Ad_QKI
Con PA Ad QKI +PA

QKIP-!-

-l -~
o-Tubulin

Cleaved-caspase 3

Oqkr  ECleaved-caspase 3
kkk

5 Cn g ¢ #P<O0.01, ¢ % £ P<0.001,5 PA 415 4P <0.05.44P <0.00 =3,
K2 APi st PA 5% H9C2 %0 i ¥ Cleaved-caspase 3,
QKI Z& 5 & 3k 8 %

2.3 APi A= QKI iF & ik x5 PA 5% HOC2 1
i, SERCA2 RyR2 & & &k K-F 6%
Western blot 25 J- 41118 3A F1 3B s, 5 1E%
STRRLAH L, PA 41 SERCA2a RyR2 %5 (1323519
EREAL (P <0.005), APi (10pmol/L) 41 ' SER-
CA2a RyR2 [ 4R35 T FEIWA 838 U8, M
F PA 4{,APi + PA 4] SERCA2« 1 RyR2 & (1
K BT (P <0.005) , FiRS5 R BN AP [T
#Z0 PA 1755 HOC2 4fiffi Ny SERCA2a Fl1 RyR2
FokAEAk, WK 3C 13D PR, 5455 X IR H A,
PA 41 SERCA2ac\RyR2 #E 1Y 3RIB TR (P <
0.01), 5 PA 414, Ad_QKI + PA 4] SERCA2q .
RyR2 R (&K K P43 BT+ T 29 10% F120% (P
<0.05) , 1M AH Eb F 1E % %F B 41, Ad_QKI 4] H9C2
AN SERCA20 RyR2 25 H 1) 3K 7K V- 24 i A7 T
FLHZESAEE ., FIRSEREY OKI i KiAREY
SR PA S HOC2 iy SERCA2« RyR2 2
IRk,
_Con- PA f\Pi_ PA+A‘Pi
SERCA2a — -— = -

O-Tubulin (o — — —

B
1.51 .
£ |Msercaze Bryr2
sz
P
iz
s
£
@ 3
£t
T 205
£
& s
<

A
Con PA APi  APi+PA

C Ad_QKI
Con  PA Ad QKI +PA

SERCA21 e S S S
——
RyR: S % | 5o

U s S — —

- 20 sercaz RyR2

A B AP Tt PA S % HOQ2 405 SERCAa 2 RyR) B & 2t AT 194 R BHE(5 Con
SRR, % £ P<0.005, 5 PA 4105 48P <0.005,n.=3),C.D. QKT 3k 5t PA 5 241 HOC2 &2
Fi# SERCAZa Fo RyR2 B Akt AP B R R 25 R (5 Con 40AHL, # # P<O.0L, % % 4 P<
0.005, 5 PA 4 1% #4P <0.01,0=3)

[ 3 AP LR QKI 3tk 4t PA % % HOC2 41 #
SERCA2 RyR2 & B %k Aty &

2.4 APi 8% QKI if &% *F PA 3% HOC2 2m
Jo s Ca* IR 6 % v

SEIREERANE 4 R, 5 IEE X AL E, PA
ZH HOC2 4 Jfd v &3¢ €5, ¢ Y 0 i 1 2 3 3 (P <
0.005) ;i 44 F APi 10pumol/L F Fi sk i 76 1% QKI
J& AHELT PA 41, 4l rh ik (a0 nm B 1 2 U [R]
FERETRE(P <0.005) . LU 45520, APL (i
8¢ QKT iyt Fik g fe B & PA 155 HOC2 iy
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Wi dR R, B BRI PR E L BT T AR
AN, ABRFCE AR T AP G PA 5 0 VLR
ToHISEN . BF9E 45 5 WK 10pwmol/L APi fy T T
B FWEE PA 555 Cleaved-caspase 3 FiAATIE N,
B2 AP ¥k FE YA LG, ) PA 55 Cleaved-
caspase 3 FIRHY/EHITFER IS5 , X — 25 RILR =
WS AP 0] BES PA A7 7E B [F] 75 PEAE o Zhou
A 7 38, AP 7E 25 umol /L ¥ BE A N XF HOC2
RN 1 AR = T A e =y S (E 7 1 PN
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& AP YA EEMEAE . RNA 39 D125 B QKT
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WE: B Hit %% % (Cur) xHE R R (DM) B AF B B3 1E A R EALH . Fik % 50 A 414 SPF
% CSTBL/6 /N AL EE % 41 (Con 4 ,n=10)  ZHE 4 (Cur 4,n=10) A RFHEE 4 (DM 4 ,n=12) fn
WREEZZAEM(DM+Cur 4,n=14), DM 45 DM+ Cur 2L /N R A TR BEZ AL ER4 BB, N
Bk ST IR & [ STZ,50mg/ (kg « d) JZ 8B Fm /N RAE AL 1 0k/d, 3% 22 5d, AL Mo 4 16. Tmmol/L Nl
KEM R AR, EH R E,Cur 25 DM + Cur 4 & %4 ¥ Cur,200mg/ (kg - d) , ji 16 A & /R, B
Jifi 41 40 ,HE %t £ 3% Masson %t X Sirius Red e & W E &4/ NE AL REFE KL /’iéﬂﬂﬂ’@m«lﬂﬁﬂi}?/}h U
M. ; Western blot 3= # W & 41 /N B i 41 48 & TGF-B1,p-Smad3 . p-P38MAPK , Collagen Il & A k% B W, R 5
Con 41 4 Lk, , DM 41 /) Lb\}%ﬁﬂﬂéﬂifﬂi%é’ﬂh&ﬁ fii 41 4 & TGF-B1  p-Smad3 . p-P3I8MAPK , Collagen ]M?EJ%%
FHEAE(P<0.01), 4 F Cur £ F 5 ,DM /BT 41 8 4F 46 (L7331 W 8 30 3%, i 41 40 TGF-B1 ,p-Smad3
p-P38MAPK ,Collagen Il & & & 3k 34 AT R K (P <0.05) ., £5if Cur 3 3t R 4F 4 b AE X & A Collagen Il By 3%
ik B %k # STZ % 5ty DM /N BB 41 R 47 4 b, AR A ALEI 7T #6 5 Cur 0% A 41 8 7 TGF-B1/Smad/P38MAPK
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Regulatory Effects and Mechanisms of Curcumin on

Pulmonary Fibrosis in Diabetic Mice
LI Shuang-lian,FU Chen-lu, LIU Chao, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Objective To investigate the improving effect of curcumin ( Cur) on pulmonary fibrosis in diabetic (DM) mice
and its mechanism. Methods 50 male SPF grade C57BL/6 mice were randomly divided into a normal group ( Con group,n =10),
a curcumin group ( Cur group,n =10) ,a diabetic model group ( DM group,n =12) and a diabetic curcumin treatment group (DM
+ Cur group,n =14). The mice in DM group and DM + Cur group were first fed with a high-sugar and high-fat diet for 4 weeks,
and then a small dose of streptozotocin[ STZ,50mg/ (kg + d) ] was intraperitoneally injected to establish a diabetic mouse model ,
once a day for 5 consecutive days. The successful modeling standard was 16. 7mmol/L. After successful modeling, the Cur group
and the DM + Cur group were gavaged with Cur at 200mg/ (kg + d). After 16 consecutive weeks ,the mice were killed and the lung
tissues were obtained. HE staining, Masson staining and Sirius Red staining were used to observe the pathological changes,inflam-
matory cell infiltration and collagen deposition in the lung tissues of various groups of mice. Western blot was used to detect the ex-
pressions of TGF-1,p-Smad3 ,p-P38MAPK and Collagen Il in the lung tissues of various groups of mice. Results Compared with
the Con group, the lung tissue of DM group showed significant fibrosis changes, and the expression of TGF-1, p-Smad3, p-
P38MAPK and Collagen Il proteins in the lung tissue was significantly increased (P <0.01). After Cur treatment ,the pulmonary
fibrosis of DM mice was significantly improved,and the protein expression of TGF-1,p-Smad3,p-P38MAPK and Collagen Il in the
lung tissue was decreased (P <0.05). Conclusion Cur can significantly improve pulmonary fibrosis in STZ-induced DM mice by
reducing the expression of fibrosis-related protein Collagen Il , which may be related to the inhibition of TGF-bl/Smad/P38MAPK
signaling pathway.

KEY WORDS : Curcumin ; Diabetes pulmonary fibrosis ; TGF-1 ; Fibrosis
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PR 75 ( diabetes mellitus, DM ) J&—F DA & 1fi
W AL A AR R I 458 0 O 2 AR R 1 1 A
PRSI, IR = MBERES S E 208 E MR
i, Wit THFE R BANMAE WL, 55 W ki
PRI 53 0 1 T2 AR B il B0 i P
S g e AT AN AT L A G R I
PRI, SN TR PR B PR T KR, 4T 41k & 2 Fh
ek Rl ) S B B AE . RS R,
MHES T 1Y FR G SAE LA SR ™ A= 1 3 o 1 1
S (ROS) W] i 2 W PR fili £ 4 1k 1) B 22 % A A
o AR (curcumin, Cur) XFR 5 M Hk B e,
RN ZE N HADZ B R Y h K RAKZ
Wy, FEMRTE pH T S 0, 7R pH {E F 2
ZL0, i ol b R S A 650 AR S R
oz i . Cur HA WIS 4 ik Pk
LA K MLAR R S SEAE N ) 2 AR AE—
ROV P A TR . RATR AR
Wi IR BB 4% IR A% T & (streptozotocin, STZ)
MR PR /S BB AR, WL 88 45 4 /N RO 285 2 02
FK I TGF-B1  p-Smad3 ,p-P38MAPK | Collagen Il
S RN A U i AR B0, BRI Car X BE R
o /I BRI T 24 A 8 0 B AT RERIL R

1 MR57FE

1.1 ZBsh

b CSTBL/6 /N, 8 JH iy ,50 H, SPF 4%, A
T 252 W0 B RIS S b0 PP ATIE B
SCXK (5)2014-0004 .
1.2 253535

Cur(sigma 73 7)) 5 RARPELL Y2 43250 & (K
LEEHEIR W] ) s Masson e 8124050 & (BRI ZE4E /R
NT)) s TGF-B1 HifAk (abelonal 23] ) 3 p-Smad3 (ab-
clonal /3 7] ) ; p-P38MAPK $i {4 ( abclonal 2 ] ) 5
Collagen Il (abclonal 2A#]) .
1.3 sE3grk
13,1 BEPRIe RS ) 2

B 50 H C57BL/6 /NEFE SPF 2 sh ¥ B v id
NEPERESE 1 JEJE , BEHLT A EH 4 (n =20 ) FIBEIR
Wl (n =30) o IEH A LASERE AR SR BRI
INBR LA v b e B TR SR 4 JE IS, /N5 T
BB £ 2 i R STZ SOmey/ kg, 655
Sd, TEH /N BRI 25 T S5 R B A5 IR 6. % ik
BEHLILKE 16. Tmmol /T & B G A M T . 1 ML BH AR
FE G, INIEH 2/ B BEBL 3t 1E 8 20 ( Con 41,

n=10)FZE WKL (Cur 41,n =10) ; I IR AR 4H
/NERPBERL ST B RS RLAL (DM 4, n = 12) Al
BRI R ETHA (DM + Cur 4 ,n =14) , Cur
415 DM + Cur ZHHE'E 25T 1 1% R P ILLT4E R B
BCifi 4 Cur,200mg/ (kg - d) ,1%%E 16 Ji . S5
[ /NER] A T POK SRR, HICHABZ P 1
1.3.2  [iiHEUB A ME

S 2 AR B, B 41/ U 14
S AL UI R 2 3 wm, HEAT IS AL BE, 443050 2P
20y 53 T HE Yt Masson Z4 {6, F1 Sirius Red 4t
O, Qe se B g, i HIO6 7 W GEE %t il 41 21 HE
Yuft, Masson Y2 {4 Sirius Red Y& o] H HE4T 0
IR WSR2/ BUITZH 2L i B2 84k
1.3.3 Western blot 3

SEEREE R G AL BN B, B 2 21, OGRS 43
ABU L R e 220 f5 , BT 4°C, 12 0001/ min
EO ML O 1Smin, JFIRIC E W, $i BCA i€
FR) BRI R A AR B TR EE o AR E 5 R
WU R, 0 AR G i, S5 RO ) T ) A
FHTR) M B2 A AR i, 9 3 95°C 2% 10min, {1 45
R, FES ARG , BRI S
ATHLUK R B N 28 WG Jh P S5 20 B, 28 TBST {3
WV ETAChmadi. %2 KBS
U254, 48 3 IR Smin TBST 3%, EiRFH —
Pt Th, TBST 3%, 12 ECL W52, #EA7 B
B2,
1.4 %it %7k

ZRSLHG K FH GraphPad Prism 8. 0. 1 % {4317
GiiteE . IHREBORILL (x +5) FoR, K 41K
J One-way ANOVA BN J7 22 0 A idf A7 LU &L, LA
P <0.05 JZRA GRS

2 7 R

2.1 B HEFIE

HE Y{a 25 5% | Con 2H /)N BUIN 40 20 45 k3
ATEHR A UL A S 9 PR 22 A% 5 Cur 21/ BRI 4 21
AL Con 4—3, 5 Con 4UAH Lk, DM 4 /) KR
i 2H 2R 25 b ZE L il g6 B A2 RS, it ol s 3 43 2%
RANMIIRIE . Masson Y4 (A F Sirius Red Ju {84551
7%, DM 20 /)N BT 4 2R 27 2 A ik 7 I S, i 96 e
LA ) LA R e SR 2T 4k ( Masson Y {f 52 % {6
Sirius Red e & 241 ) TFL . DM + Cur 2/ KUt
HZER DR LT AE DTN R 20 B IR T 3415 2 B
Mg, LI L
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oM DM+Cur

A1 Cur xf DM/NERARTHAFRE SR ZH( x400)

2.2 Hh#AZR P Collagen A& & £k 69 AL
5 Con 4AHEL , DM 41/ B 4 28+ Collagen
M BB BT E (P <0.01) , DM + Cur 4175

BUZHZH Collagen T2 H R IBFRAK, 2 5 A 5
R X (P<0.05), WK 2,

Con Cur DM DM+Cur

Collagen |lI

Actin e

2.0
1.5
1.0
0.5

0.0

Relative expression of Collagen I1I

Con Cur DM DM+Cur

5 Cm g+ «P<0.01,5 DM 4 3 4P <0.05,
B2 Cur#f DM /NEFFA L F Collagen ME B &% H

2.3 M TCF-Bl &G £k Tk
5 Con A I, DM £/ RUIiZH 41 f TGF-B1
HERBY W TR (P <0.01) AT DM 21, DM

+ Cur 4] TGF-B1 HAFRIKFFIL, ZRA G 7
(P<0.05), W3,

Con Cur DM DM+Cur
' ‘ 2
.

nll

on Cur DM DM+Cur

TGF-B1

'IW
2 2 N N B
o 3] o 3] .
1 1 1 ] g

o
«
1

Relative expression of TGF-p1

2
o
|

ECnAlg, » +P<0.01;5 DV 411, 4P <0.05,
B3 Cur 3 DM /DR 44 % TGF-Bl B AR LB T

2.4 AL P p-Smad3 & & F A 20 TAL
5 Con Z1AHEL, DM 41/ U128 p-Smad3

HEHAFGEH BT (P <0.01) 413 F DM 41,DM +

Cur 2l p-Smad3 #& IR IAFEN, 22 A GT2HE XL
(P<0.05), WK 4,

Con Cur DM DM+Cur

Relative expression of p-Smad.
o o =

=) 2] o

1 1 ]

Con Cur DM DM+Cur

5 Con #1055, + +P<0.01;5 DM 415 4P <0.05,
B4 Cur 3t DM DB FF4 4 F p-Smad3 B B XA KT W

2.5
T
5 Con 41 #H L, DM 41 /)N i) fili 41 21 p-
P38MAPK 2 [ 3R A W B & (P <0.01) , M3 T
DM 4 ,DM + Cur 2 p-P38MAPK & 4 3 ik &1,
ZRAGIFEX(P<0.05), KIS,

A 40 2% P p-P3SMAPK & & & ik &6

Con Cur DM DM+Cur
—

P-P3BMAPK v s o s
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2.0

1.5

1.0
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Con Cur DM DM+Cur

5 Con 41, » +P<0.01; 5 DM 41052 #P <0.05,
K5 Cur % DM /)B4 4 & p-P3SMAPK & & % 3 B &

Relative expression of p-P3SMAPK
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B BRI A — T T2 A A 1 4 B AP
SRREH B I R R ABE TR, R
W PR F8 5 X5 A AN (] A B2 10 il D RE B B, B A
S NIT I R G, il £F 2 A XUR o B e . B R
Sl &1 44k, ( diabetic pulmonary fibrosis, DPF ) J2& 4
FRs F18)— ol i 250 MGG 400 O R, 2 R DA ST 4 A
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Therapeutic Effect of Qingzhuan Dark Tea Aqueous

Extract on Constipated Irritable Bowel Syndrome in Rats
WANG Le,XIONG Fang,ZHENG Min, 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 Qingzhuan Dark Tea aqueous extract on constipated irritable bowel syndrome
in rats. Methods The 9-year-old Qing Zhuan Dark Tea was crushed, extracted with hot water,and the filtered fluid was concentrat-
ed and lyophilized to obtain the Qingzhuan Dark Tea aqueous extract. Female SD rats were randomly divided into control group,
model group and Qingzhuan Dark Tea extract group ( QDT group,50 mg/kg) ,with 6 rats in each group. The model of constipation-
typeirritable bowel syndrome was established by ice water gavage in 14 days. Then the QDT group was given corresponding drug
dose once a day for 14 days,and the control group and the model group were given the equal of normal saline. The body weight, fe-
cal pellet number and fecal water content of rats were observed and recorded, the intestinal transit function of rats was detected by
charcoal propulsion rate , the pathological changes of colon tissue were observed by HE staining, and the expression of serotonin pro-
tein in serum and 5-HT, R protein in colon tissues was detected. Results Compared to the control group,the rats in the model group
exhibited a reduction of the body weight gain trend,a lower number of fecal pellets,and decreased fecal moisture content,dimin-
ished intestinal motility. Histological analysis using Hematoxylin-Eosin ( HE) staining revealed no organic lesions in the colon tis-
sue, while the levels of serotonin 5-HT were significantly elevated and the expression of 5-HT, R was notably reduced. In contrast,
when compared to the model group, the rats in the QDT group demonstrated a tendency for increased body weight gain and a higher

number of fecal pellets,along with significantly enhanced fecal moisture content and intestinal motility. Additionally, the extent of
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inflammatory infiltration in the colon was reduced and the levels of 5-HT were decreased. Conclusion The Qingzhuan Dark Tea a-

queous extract can alleviate the constipation symptoms of constipation-type irritable bowel syndrome in rats, and the mechanism

may act on the 5-HT signaling pathway , which reduce the level of 5-HT,and induce the up-regulation of 5-HT,; R expression in the

colon.

KEY WORDS : Qingzhuan Dark Tea; Constipation-type irritable bowel syndrome ;5-HT ;5-HT, R
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Preparation of pH-Dependent and Enzyme-Triggered

Baicalin Colon-Targeting Micropellets
ZHANG Han-lei,ZHANG Li-cheng, YAO Hui,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubet 437100, China)

ABSTRACT ; Objective To prepare pH-dependent and enzyme-triggered baicalin colon-targeted micropellets and optimize the
process prescription. Methods The target pellet yield and roundness were taken as comprehensive evaluation indicators, and the
pellet preparation process was optimized by the orthogonal experiment. The cumulative in vitro release was taken as the evaluation
indicator,and the Box-Behnken response surface methodology was used to optimize the coating process. Results The optimized
process formula obtained by the orthogonal experiment was as follows ; the dosage of baicalin was 18% ,the ratio of microcrystalline
cellulose to lactose was 5:1,and the spheronization time was 5 minutes. The optimal coating process formula determined by Box-
Behnken response surface methodology was: acrylic resin IIl: resistant starch RS3 (2: 1) , plasticizer dosage 17. 1% , coating weight
gain of 29. 8% ,and aging time of 1. 6 hours. The samples prepared by the optimal process formula had a cumulative in vitro release
rate of about 2.9% in artificial intestinal fluid (pH 6.8 phosphate buffer) and a cumulative in vitro release rate of about 93.0%
in artificial colonic fluid (pH 7.6 phosphate buffer) ;the cumulative release in simulated intestinal fluid ( containing trypsin) was
2.9% ,and the cumulative release in simulated colonic fluid ( prepared by 4% cecal content method) at 32h was 70.37% , proving
that the microcapsules were pH-dependent and enzyme-triggered. Conclusion The orthogonal experiment combined with Box-Be-
hnken response surface method can be used to prepare baicalin colon-targeted micropellets, and the optimal micropellets are pH-
dependent and enzyme-triggered.

KEY WORDS ; Baicalin ; Colon targeting micropellets ; Response surface method ; pH response-enzyme trigger
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% 2 Box-Behnken % it 8y % 2 [ & fu K F

At i

-1 0 1
N% 10 15 2
B/% 2 2 30
(/min 1 1.5 2

1.2.6 i 52 A S s

Fie RS 1. 247 WP ARG AT & A H
P16 79 A5 400 B Y (2h) 05 AT I i 1 A 400 0
(6h) [T =7 (A 71 8 2 1 RE 25 4%, 0 3l S 56 I
HIE1.2.2.53.4.5.6.7 8h BUkfE 2mL, 3% iE R
JCRE W ST 1 T IR AT RN TR S R
FURBR
1.2.7 RIS I W il 45 B AR AN S2 58 7 s

SD K ERES S IK 120, R 8 EE AR T, H%
HIANEPIEE T B0 N, A pH 6. 8 BEIRER
LR, BB LS 4% B AW R, B
10min,3000r/min &> 10min J5 B | &, BIf5S45
AR TR

B 25 mg BEA T T 24 19 45 A 8 ) AL, i
NS 100mL 4% 5 i 25 W0 W ) B 9E — F
L, B TR R G g, IR R 100 B ik
WEEN (37.0£0.5)C, TG4 2.4.6.
8.10 .14 18 24 32h K5& WL LR 100l 34 2
[ A 5T 100 WL, il A 900 L 2 25 1F T VA T, T8
VIR A] 1min, 10 000r/min &5.0> 10min , 4525 0% B |
T 20 L HERE 45241, 2. 47 5 F HPLC 450 ERE,
TR ERRE R,

2.1 ERFEEHLER

i 22 3 n]15, A 5 F1 B v K, {if K, C %)
K fHfR R Ry > Re > Ry, B AW LGS 4 79
IR ZE A>HE C>HEB, k4 N
Fres s, R A AR EEER R BFIC
FiREMHEES, N EiETZH0T N
AB Gy, BIE S 47 B 18% , S 4T 4k 3 5 7L
WEZ Lo 501 VR B B[] 2 Smin,

®3 EXERER

| | | I | w0 513
2 I 2 2 2 03 RN L6
3 I 3 3 3 LRI I I
4 2 I 2 3 095 L0 47
5 2 2 3 I 893 830 5.9
6 2 3 I 2 Q.16 110 3%
7 3 | 3 2 .06 1430 3866
8 3 2 I 3 SLe U M
9 3 3 2 | 0.8 0% 1.
BEK, 2.9 4256 08 000 — - -
BEK, 420 B %53 475 - - -
BEK, 1931 B3R 080 3.9 - — -
HER B 166 9% 2R - - -
k4 EXERTEQN
E | S5 7T ¥k F P
A 1932.17 2 966.09 160.89 <0.01
B 15,46 2 1.7 0.4 <0.05
C 63.27 2 316.64 2.7 <0.05
B2 1.0 2 6.01 - -

2.2 Box-Behnken v& & iy 25 F B 5T

K] Design-Expert 8. 0 8% 3 5 #4744
G RGPS IR T 5 25 5 B, S IR X)Wl 1

AN 25 (P >0.05) 13, =3k 2 35 A AR A

PG ITRT

Y, =0.5498 +0.0955A +0. 0443B + 0. 0012C
—0.0052AB - 0. 0245AC +0. 0042BC — 0. 0580A”
-0.0186B” -0.0820C’

Y, =95.69 +4. 04A + 1. 86B - 0. 0164C -
1.58AB — 0. 3568AC + 0. 1335BC - 3. 62A° -
1.58B> -2.89C’,
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26 Iy 2= g KR U] B AELA B OR
WE(P<0.05) ;76 Y, M7 2 A &6 &, — ki
A B, RI R A’ 1 CP AR B
AB Y52 i 2 AR Y, B =T A R, — ki
WL R AR B, ORI a2 B AB Yl
fl BRI R (A HLI A R W BN . K C
TE2 BRI P 3 >0.05, A% A By P
<0.05, KMHZE A B XPRE BA BE L0,

%5 Box-Behnken % itH iR ZH R & B

%% A B C Y, Y,
| 15 25 1.5 3.45 95.49
2 10 IA 2 8.92 84.98
3 15 30 | 4.3 92.50
4 20 0 1.5 . 93.88
5 15 25 1.5 3.08 95.86
0 10 IA | 12.63 84.90
7 10 30 1.5 5.13 90.25
§ 15 30 2 4.16 93.33
9 15 20 2 5.98 89.66
10 20 IA 2 4.18 92.74
11 20 30 L5 2.6 94.7
12 20 IA | 3.51 94.08
13 15 20 l 5.75 89.37
14 10 20 L5 9.3 83.04
15 15 P 1.5 3.54 95. 04
16 15 25 1.5 3.50 95.86
17 15 25 1.5 3.03 9.19

% 6 Box-Behnken X% Y, F1 Y, 7 £ oM & &

. Y, Y,

B F P F P
#8 42.61 <0.0001 109.22 <0.0001
AA 201.45 <0.0001 451,67 <0.0001
B-B .3 0.0003 97.31 <0.0001
(- 0.03 0.8661 0.08 0.9333
AB 0.30 0.6023 3%.19 0.0006
AC 6.63 0.0367 179 0.2231
BC 0.19 0.6705 0.5 0.6323
A2 .14 0.0004 193.81 <0.0001
B 401 0.0853 3%.97 0.0005
¢ 7811 <0.0001 13.61 <0.0001

2.3 AL RTLHIE

HLH Design Expert 8. 0 SEEEETHRIFLR 51T
G K Y, BEEAE N 10% ) B Y, A5 fE
(KT 85% ) M 23R, I 454 Il A B2 80 1) 502 4y

M, A5 B s L R A S 17.1% B 25 29.8% |
CJy1.6h, E Y, J92.8% Y, J596.4% .

DA e T2 A7l 48 3 5145
A e fOAL , 0 ) ) AR R R, A5 R LR T, i
25 5B P B A — 3, W 2= N T 5%
KU T EFRE v 17, I R AT

®7T RIERBRERL(n=3)

K Y, Y,
Fe 2.80 96.40
bl 2.90£0.02 93.00.70

iz 424 -3.50

2.4 B AR IME AR E L5 R

FRHE 2% 8 FIlE 1 vl HIZ A AL 7 il 28 1Y B 5
25 W 0 ) IOALAE AU 1 T (2h) OSBRI, R
U7 (6h) RFMRINERE R 2.9% ,/NF 5%,
FEIHREEHEPT b TH Th 8 Y R 1 % Bl A A B,
FERENSHEPT B 2 AN R A YRR, (2
YIHCIR G5 A BT

k8 MM IEARUIBEHRELER
FRRREL G 281 BF A8 AL ERENERE/ %
ERRRS  RE/% W% &%  BA O ENER(Y  EHER(6h)

2 nl 0 B8 L6 0 29

LRV

a s
114141/

Bl B % R ANl &

2.5 BRI EIER

SR A R WIAEBAU LS I 32h i REREIL
B3R 70. 37 %  BAULS i RERARSNREIRE 45 R W3
9 MK 2,

®9 B REREIMERELER(n=3)

BEA  MensSD/% || ®EA  MensSD/% || ®EA  Mean2SD/%
2 4.87+0.35 § 14.47£0.07 18 4.26 £0.67
4 7.80£0.48 10 B.20:1.34 U $5.07£1.15
6 10.48 £0.10 14 3L43£1T2 kA 0.37:1.19



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

WHERH IR B (A 2005 4585 39 %585 | #(Journal of Hubei University of Science and Technology (Medical Sciences) ) <

70 -] -

60 /
50

1)/ h

B2 B E RGN R b & (n=3)

304 iR

ABITFEES G A B M W 3 A B
5L BOU I AUE AR AE T T2 R 1
] g5 R 1] EOIL RAT TIUT B o i e . SE R 2
T AL T T2 % M ROLRE 25 R GEAE RS 24
YIBEAT AR BL T pH K R R P R I

ABIEFER B -IR R A A B i, T2
FE B BNEL: . NHTRMAR AL pH >7. 0 3hs
W, BA YA A VR R E R YRS | % A2
P HUHERE Y RS3 Xt pH AL ANBUR , REBE S
o W EE W e, L AT A W I A L AE AR T4
fatt o R AT SORE DS IR D TR v
RS3 4543 il Y, A2 30U 2 48 1) B A 1

W oL TR 3 A VR AR AR 1 B A 25 2R, AT ey
RERITIO , 0 v L 5 e T 2 S R o A
FPL PRI s S - (N B 7 N <IN B =
(pHIL. 2 $RERIE W) N /Nl (pH6. 8 iR Eh 4%
MR M T 25 (pHT. 6 B IR ER 2% wh iR 150k
A AR AT SE IR 4 2R, BTl 2 O e A
THWH AR g, PAEN TN AL
LM AN A RSO PR R AR . SRR
TENT BN TN R BB AL 10%
AN 25 g i SR BRI 1k 90% LA L, e il
LR A pH AR

B R LD A 25 W) 1 B A/ RO pH K
I i i T 22 AU i B 1 BE2Y R BOR Z —,
Bt 52 SR PP 1 AU E 405 R AU 0 1) R
JE o WLHh, BT BEAT ik e BB 25 R GE AR AMT AL
UGS R A= 0 25 PF T TG I Ak R T 2590, AT 3k 2]
SR R ROTERE . W T RS I LR W RS
PO T A T AR A RO R RUE N A
B A AHRI AL . TR B Bl A 2
IS AN IEARL, A TSR £ K R I N A
VSR R BRI TR R 4% T B N 2k
BRAULE I, AEARAUAS i P A pH. 6. 8 WK ER

SRR IEELRY pH PRI, HERF I N R PRI
VA o T A 5 BRI AE AR AU 2 R 32 i SR RURE
IR 70.37% ot TR I IL7E pH > 7.0
PRIE ik , 1 2 W BOIL R i AT BE -5 6 20 Ak B 8
ek RS3 %

AHFERA AR ZAE, BE5E T Z A ARSI
SEH XA N FREE AR A o BRI, 5 2R T
S S LA UERE [ fIORL A4 25 380 SR 4 24 8
FER ARSI R S AR R T
—ANTT SR, DA B R 04 O e B i AR R
AR T B

S k-

[1]BAO M, MA Y, LIANG M, et al. Research progress on
pharmacological effects and new dosage forms of baicalin
[J]. Vet Med Sci,2022,8(6) ;2773

[2]WANG X,XIE L,LONG J,et al. Therapeutic effect of ba-
icalin on inflammatory bowel disease:a review[ J].]J Eth-
nopharmacol ,2022,283:114749

[3]ASHIQUE S,SANDHU N K,CHAWLA Vet al. Targeted
drug delivery;trends and perspectives[ J]. Curr Drug De-
liv,2021,18(10) ;1435

[4] VARUM F, FREIRE A C, BRAVO R, et al. OP-
TICORETM, an innovative and accurate colonic targeting
technology[ J ]. Int J Pharm,2020,583:119372

[5]VARUM F,FREIRE A C,FADDA H M, et al. A dual pH
and microbiota-triggered coating ( PhloralTM ) for fail-safe
colonic drug release[ J]. Int J Pharm,2020,583:119379

[6]VAN D E N MOOTER G. Colon drug delivery[ J]. Eepert
Opin Drug Deliv,2006,3(1) ;111

[7]AMIDON S,BROWN J E,DAVE V S. Colon-targeted oral
drug delivery systems;design trends and approaches[ J].
AAPS Pharm Sci Tech,2015,16(4) .731

[8]TRAN P H L, TRAN T T D. Current film coating designs
for colon-targeted oral delivery [ J ]. Curr Med Chem,
2021,28(10) ;1957

[9]FREIRE C,PODCZECK F,VEIGA F,et al. Influence of
the coating formulation on enzymatic digestibility and drug
release from 5-aminosalicylic acid pellets coated with mix-
tures of high-amylose starch and sureleaseintended for co-
lon-specific drug delivery [ J]. Drug Dev Ind Pharm,
2010,36(2) ;161

[10] X0 3f oy , S0 5% 3%, 4% o o, 5. 70 4 B A IR A 26 400 1
RS RELI]. AR KEARFFRCEAFFR),
2023,44(2) .73

(1] 23 &, KoK, HH P, . 138 B2 5 400 A 0
PEAEALFI[T]. & B & & #4,2024,24(1) ;364

[12] A, 2 A%, 4 F %, %. Box-Behnken v [ @ 7% %
EHERGEE TR ERFENRR T LN R AR
LI AL BB e R (B 52 R ,2023,37(6) 1481

[13]BAKSHI H A,QUINN G A,ALJABALI A A A, et al. Ex-
ploiting the metabolism of the gut microbiome as a vehicle
for targeted drug delivery to the colon[ J]. Pharmaceuti-
cals,2021,14(12) ;1211

[ 14 ]MOUTAHARRIK S,PALUGAN L,CEREA M, et al. Colon
drug delivery systems based on swellable and microbially
degradable high-methoxyl pectin: coating process and in
vitro performance[ J]. Pharmaceutics,2024,16(4) :508

(Y#s HEA:2024-05-28)


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

WU B (A 2005 2585 39 565 1 #)(Journal of Hubei University of Science and Technology ( Medical Sciences) )

SISTAESN  FR R ARAL, R, . B R BAR R O R RE AR SR FEAT[]]. AR BFRFR(ES
#&),2025,39(1) :19 -24.

FEMREEERENERRE EUREETH

gt R, R R, G R IR st
(L MR S B B 3 53 0, ¥ AT 43710052, # bR % e [ 230 Jh o [F 21 5
3. AR EFWE HH KB

WE: B &k 5k E R E 8 (ASCGPR) , 4 & S 1 4 R A T B4 5048 2 (U454 i o ik 3 2 &
#yo Fik HAE Nde 1 0 Xho 1 7 IR | P 4 47 B 41 %] 60 1, 8 SnapGene 3t #9 £ T3 5] 47, LA cDNA 4 #£
R, 3 PCR 473 ASGPR 2B . #4738 7= 4 5 Z W 71 8 FUK pET-30a( + ) A — ¥ % Xl & # AT E 4.
BEAFMENERZSAHAE DHSa b, MG, HELEN AR ERRTESAFDEL N LB PR
(LBK ) L, DA b U W % . 26 , SR BUFUR R 4 2 41 Ok % b 2I 3k 35 B BL21(DE3) , ff & H 41 H %,
FHHATMFIE, MG, #/TASCPRIYNEF S EAMABRRX BA AT EACBERA IR, &5,
Wi B O e W i 4 e SR AR R A R, R R SE A B B ASGPR R G fE A B RAI T B, B i &k Wk LR R i
ASGPR ty #5456 7E M. R # 4 it pET-30a( + ) -ASGPR #y# ik 37 , 1 1 % /& £ 78 5% 44 91 ASGPR AL A7 Xt
GalNAc R #E LB AF 0y 4 278 1. G5k 2T 0-GalNAc 54 (Tn #LR) R L 5 £ MR B WA X, BT W
B LRSS Tn iR 0 ASGPR AR KA F R XM B it A E AW EA o

R : 2 0E BN B B L G R A T AT LR

hE 5K S:0558. 4 SCRRARIAAD A
M EHS :2095-4646(2025)01-019-006 FRlE ( BRRS) #RIEFG(0SID)

DOI:10. 16751/j. cnki. 2095-4646. 2024062107

Expression, Purification,,and Functional Analysis of the

Asialoglycoprotein Receptor in Prokaryotic Cells
ZHANG Zheng-rong,ZHANG Zhen-wang,SU Yan-ting, et al
(School of Pharmacy , Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubet 437100, China)

ABSTRACT : Objective To express and purify the asialoglycoprotein receptor (ASGPR) for subsequent use in investigating
the role of glycosylation modifications. Methods Nde I and Xho I were chose as restriction enzyme cleavage sites. Primers were de-
signed by SnapGene and ¢cDNA were used as the template,,the ASGPR gene was amplified via PCR. The PCR product and the en-
zyme-digested plasmid pET-30a( + ) were recombined by using a one-step cloning kit. The recombinant product was transformed
into competent E. coli DH5qa, then the transformed bacterial solution was plated onto LB agar plates containing kanamycin ( LBK
plates) to select for resistant colonies. Next,the recombinant plasmid was extracted and transformed into the expression strain BL21
(DE3). The resistant colonies were selected and verified by sequencing. Subsequently, small-scale expression and large-scale pro-
tein expression of ASGPR were induced,followed by the inclusion body refolding. Finally, different tumor cell lysates were collected
as samples and the purified ASGPR protein was used as a carbohydrate recognition tool to verify the carbohydrate-binding activity
of ASGPR through immunoblotting experiments. Results The recombinant plasmid pET-30a( + )-ASGPR was successfully con-
structed , and immunoblotting experiments demonstrated that ASGPR had the binding activity to GalNAc-terminal glycosylation mod-
ifications. Conclusion The variations based on 0-GalNAc¢ modification (Tn antigen) are closely associated with various diseases.
Therefore , ASGPR with high purity and specific binding to Tn antigen will play a significant role in advancing the study of this
modifications functions in the future.

KEY WORDS: ; Asialoglycoprotein receptor; Glycosylation ; Glycan recognition tool ; Tn antigen
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5 e VK R W A 1 32 1A (asialoglycoprotein re-
ceptor, ASGPR) &—Fh Ca’ " i PERR K AL & Wy 45
AEM T B A TS 5 A0 A SR B A
FEJCAMUE |, ASGPR 3= 25 Hy B /> I 2 ( ASG-
PRI F1 ASGPR2) #4H i, /" 4& ASGPRI1 @& K 42 ~
46 kDa, ASGPR2 i % 27 ~32 kDa, {H4L4 3k
3B T AR KN AR AR, 10 16. 9 kDa () ASGPR
WS ASGPR JE7R 1 PB4 5 S, 4 3
SN TGS A R v 19 21 LS AL V- £t LR e
(GalNAc) 7% 3%, ASGPR Xt GalNAc 1 i 2% Fll
I EZHA T GalNAc 7 FH1#Y 2- LMk zd S AL
HH L RE 0% A A 5 ASGPR 4 2 iR 202
(His202) [ mk kR s b 177

0-GalNAc J&— i 5 i 5% 7 A4 G 1) B O-
BEET  ZEVF 2 IR A0 Bk KT B
I, 0-GalNAc &4 SR A i Jed AH DG Bt , B Tn
PO 2N KW, Tn HRAERS 545
B ) C Y g 4 > LB Bk 5 R (MGL)
KA ZE G X PSS 6 AT RE 3 3 R 0 1y ez 1
il , A Bl e Sk e W . BRI, A DU AR
0-GalNAc &M iy T EABRAER AR, Mgt E = 2
HorpEEN M, TERE TR ME R
LR 4 R 4 VVL MPL Al Ricin 0545 &
0-GalNAc 1™, SR, 336 6 g 4 2538 3 LL —
RS U RAR Y A7, IR AR 25 A
T GG X AT RERR I E TR k. SRR,
AR T 2L 4 Jm) FR 4 , O-GalNAc &4 (I WF 5T T
I EE PR o ARTRMESE R ASGPR FEH 3 Jif 8
I O-GalNAc BRI R HIFT T 1 A, M IRA
PRI 0-GalNAc BHHRAL 1B BT AT gk .

1 #MREFE

1.1 ZiaH
L1 PR ORI A 55

pET-30a( + ) UKL, 5% P & DHS o 14 35 6
BI21(DE3) . I TR IERE R R A AL 51
Y16 LSRR I e e DU R A IR R 7]
SEN LB B9 5k (WEEERY 6¢/L, IR 12¢/L, &
TRSM 12¢/1L) F1 LA 555358 (5 BB B H9 LB 85 5%
) 121°C & 281K 20min J5 45 1
112 &5 feduik

PrimeSTAR ® Max DNA 2 & [ifi I T Takara
oyl BRIV IR N VI Nde 11 Xho 113K T2
PAR AR (L0 A IRA R (NEB) , — 2 vl

A& IR ZOR R R SR AR TR KA
B FLLY R B B = RV AR A
AR A, % D55 8 R-350 Qe (M B Bio-
sharp , 535 [ 306 46 ) fir T BT A4 88 1 B S5 T Cell
Signaling Technology ( CST) .,
1.2 F&k
1.2.1 ¥ 3% ASGPR 3% [H J& Jfi %i 2k /& pET-30a
( +)-ASGPR [ %)

fifi ] SnapGene #fF3ciH H T4 1% ASGPR J&
P — se 51 9. IE 17 514 ASGPR-F 1) )71
A : CTTTAAGAAGGAGATATACATATGGGTAGTG-
AACGTACATGTTGTC; )2 [n] 5% ASGPR-R Ay %3
A: CAGTGGTGGTGGTGGTGGTGCTCGAGCAGCA-
GCGGAGGTTCCTGAC, 5|49 i sl BUE R A Y B
BA PR A B, UIASEE 2 A 1 cDNA (ORI
TR ) AF A, 4T PCR &1, 15397 1
774 ASGPR %:[H, PCR & £ 41 F : cDNA #i
2uL, 8] ¥ ASGPR-F ( 10pmol/L) FI ASGPR-R
(10pmol/L) 4% 2L, PrimeSTAR ® Max DNA Poly-
merase 25uL,ddH,0 19uL, % & PCR Z81{H N :
98°C A% 10s,68°C 1R k 5s,72°C #E K 30s, 1EH4 30
Wo T2 1g/dL IRNEREBER L IK %5 5E )T
PSR EE ML IR & atifh . BOkL g4 2 4n
# 1

# 1 pET-30a i f1 iy EE Y]

) pET-30a %7
pET-30a g
10 x Cut Smart Buffer SplL
Nde 1 3l
Xhol Jul
ddH,0 39ul.

1.2.2 ki PET-30a( + )-ASGPR iyt 5
1k

TE—safEr B 6L DNA [w]3)5 20 B .2 L
ASGPR S 934 B Befn 1L £ V) 1Y pET-30a
(+) Bk = YIR A, #h 78 1pl ddH,0 % SR
10pL, RN AE 50°C R 4T 30min, #4) 2 7 41 o hr
pET-30a( + )-ASGPR, F i WL 1, ¥ S5ul E4H
JFoki pET-30a( + )-ASGPR #4k % 50l 2 25k
AT DHS5 o 4 e P, 755 F 9K L0 E 30min, 2
J&  FEFE R KA 42°C R AT I 45, Bl B A
WU DHS o 4B S F VK I 2min J5 , 76 240 B #24E
& FAnA 1mL LB B53:3E,37°C 220rpm £5{F T 15
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% 1h, ¥i5#)5 1L 4000rpm 5.0 3min, 455 900 L
FIEW B 100wl bSO IR AT T
AENHRRPUER) LA AL RO IR 5 P
HET% . 230 37°C ,220rpm $557 8h J5 , % B G
17 PCR W) Bk, 1 J5 200 5 A 25 R TR
TN 45 2 TE 0 00 TR AR R AT IR R SR AR o8
U SRIRORL . F i AR IO R RS 1E 2 0k
i BL21(DE3) , I #4700 FP 5k

(5511) Xho I

(5074) Nele T
‘96;“6‘,4-\;77mmimm;_7‘°ﬁ

pET-30a(+)-ASGPR
5673mM

M1 Z4 A pET-30a( +)-ASGPR 8y Jf i K i

1.2.3  ASGPR [/ %S

54 ASGPR FHYEA A WU AE] SmlL LB
B FE3TCT Y SR . N5 AR IR
PL 12100 AR LL# R 2] 10mL LB 3 5k, 5F
ARZEAE 37°C R HE SR 2. Sh, HEDG2#% (0D H)
IREXTHUER B, RI0.6 ~ 1.0 B, % IPTG .2
2 O Tmmol/L, o i FE AR 2 16%C, 1E
160rpm N5 G 1 37 12h, WA A o5 S )5
W, I AN Toading buffer i BG4 ZLMHAE b o IR
PR 12 000rpm B0 Smin, 2B FVE, 285
F TmL PBS 22 v ST S i A IO E o K TR Ak
TE 4°C Z5 T HEA T 8PS e (BILAS AR 2 -0Y98- 11
IDN P 20 A B AL ) , 2% A < v R 220V, 2
K 200W, B[R] fF 10s BEE 1 UK, BRI 10s,
390 YK, 30min s P FELE HIG , 7E o 8 VR B O L
( Centrifuge 5425R-fi &= & O HL) DA 4°C,
12 000rpm, B 14 811 x g i.0» 20min, I 5 75K
MUTTE . B, % A #5147 SDS-PAGE #E i
RLIK AT
1.2.4 ASGPR ) KEFRE

I 10pL &45 ASGPR W2 RN A ] 1mL
) LB $s 3R 3 h, 72 37°C 550 T b i ¥ KK 57
Bl B A A 12100 AR FR 42 3] 10mL

9 LB By ge e rp IRk E 1SR 10h, ZJ5 R I
eReF| 1L [ LB B IR krp 4R Sy KEE 5 2 3h,
HFPDE % (0D {8) 35 B R B K B B, i
$0.6 ~1.0, Ffif5,7E 16°C [ 150rpm ) Z5F T
AL EE N Tmmol/L #y TPTG, #E47 12h B35S,
B 1L B B3R 4000rpm 2.0 20min, Z2 B 1 i
J& . PBS 8 0 R UTIE , B S SR AT 8 A A R
(LR ) o Wewe g d s , 76 m 3 80 AL b A
4°C,12 000rpm, Bl 14 811 x g B> 10min, Y431
UE , ENELI A
1.2.5  ASGPR f iR {4 i v ik b S 1

PRI ASGPR 48 A R A i A A8 M2
M 25mL (20mmol/L Tris-HCI, pH = 8, 0. Smol/L
NaCl,8mol/L JR Z ,25mmol/L CaCl,,0. 08% 2-%j
F W) ,4°C 30/ min JigFe ik % 7 ASGPR
£ TR RV Ak 58 HE J5 L 4°C, 12 000r/min 850y, Z2BR
UUGE, B EIR G Bl I 30em [ E T4, 100°C
Ty &k 10min LITEALENTRE s 2 )5 K Bg 0 5
RN EIEEE A UKGR R H G BN R, %
B, AZER B M (20mmol/L Tris-HCI,0. S5mol/L
NaCl,25mmol/L CaCl,,pH =8.5,6/4/2/0mol/mL
PRES) WG e b AT S 1, [R) IS R AR A I ARG P 5
5 RGP A i BB A, B DU R B BT
BN 12h, FEHT 4 U, T 48h; iE M B ) ,4°C
12 000r/min B§.0> Smin 5 PTUE, B F i I AF &
SDS-PAGE YLLK 18 1) 2 1 20 B 5 7 R
HERN,
1.2.6 ASGPR HHFEMZHr

HEATHE B0 2R 02 AT, e AT P 92 b ik
(20mmol/L Tris-HCl, pH =7. 5, 150mmol/L NaCl,
Smmol/L CaCl, ) -ttt , B 5 , B 85 .0 4F 19 B3
FESRAEE pH S S8R B, IS 22 AR AR Mk %
TR RSP 22 Pl + Smmol /L BRIE ) 15 BE B AL AR
SRS G E , o AR VRV BGIR (R 2%
M+ 100mmol /T KM ) , YE M2 11, B 5 3K
U IR 1, AT 22 AT 2 UCRE
HEmRmeve B R B e iR, e, TS O A ISR, i
KOG EH .
1.2.7  ASGPR Zif¢ i H i SDS-PAGE Bk Hr

FEMAIR S 1 HeBIn A S x 22 Pk Js Y load-
ing buffer B F 100°C 4 J& & H iN#A 10min , {#7E
oA M. T 10% & [ B i 4T SDS-PAGE 1
UK, 120V ,90min, KEERCE T3 T BUE AR IR
L 2B D S R R e VA W, B
60r/min , YL@ isHE] b 60 ~ 120min, P58 K & T4l
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KA FEF R T R R LA 60rpm (193 B 42 52 4%
3, HER ERH B R IEW T W, B,
FH&E I AR AN (€ 3R C A R B 3L A W], iBright
CL1500) 448 - PR A7 R
1.2.8 ASGPR X{4Hfifurh Gal 1 GalNAc B4 %5
Weds A172 . U8T U251 . T98G Al Lnl8 4ilfitu
i, IR o WSS #E4T SDS-PAGE 341 , A
i %3 PVDF JEE o, {1 5% AR 4= 578 % iR
I TE AL EL, FFEE The BT, B RE &L 4 B
AP : —ZHTE 4°C i ] 8pg/mL #Y ASGPR
WA E S0, 5 — 4 & A 50mmol/L V-
LTFUBENA ASGPR I IR AR I = i &
Th PR, B R0 B AT 44 8pg/ mL
(1) ASGPR B IVA WA 4C B ., 52 KR
L SRS PI 4 PVDF I, B J5 % & A HRP Arid
(%) B His-tag HTAA (1:8000) 7+ i N WER 1h,
R LG , AR R = P A T R .

2 # X

2.1 ASGPR A R4 ¥ pET-30a( +) ST 4
X B B LA A 6 )

i3 A A ASGPR JEHTJE 514, L cDNA
VEAR , #6147 PCR ST, 135 T ASG-
PR B =¥ 1o/ dL B g Al 6 e o UKk 45 2R R
2y 500bp A —H M 457, 5 H 5 A T K/

(432bp) — 5, LAZE RIS I 2. 4528 X0 H )
Y pET-30a( + ) ok 5 K I8 A0 FORLEAT 1e/dL.
B M I o VR R, 45 8 B SR AE TR 2 o,
REUITI G R 4 I/ 22 R W1 58, ] pET-30a
(+) FORCOOEY) . MRS 1T 2Ok 225
RiE , 7 9K R AT 5675, pET-30a( +)-ASG-
PR {05 SR 3 7% , FE A1 X i A
pET-30a( + ) i i ¥ 51 15 ASGPR cDNA F 51 4
7. 6 FRIZFI N pET-30a( +) Nde I {4,
U1 (5 FRIZEFF 1% ASGPR [yl 36 7

bpp M 1 2 3

5000

2000

1000
500
300

M.DLS000; 1. ASGPR PCR 47 5 41,2, e 4o 3. MEEH B
2 ASGPR PCR B4 41 pET-30a( + ) i 41 ) WL EE 47

2.2 ASGPR #4245
IV SRR S 20 SDS-PGAE DL % % T3
S S IR 4 R, 2RISR EOR,

CATATGGGTAGTGAACGTACATGTTGTCCOGTTAATTGOOTGOAACATGAACGTAGCTGTTATTGOTTTTCTCOTAGTGGTAAAGCATGGGCAGATOCOGATAATTATTGTCOTCTOOAAGATOCACATCTOOTTGTTGTTACTAGCTGGGAAGAAC

CATATGOGTAGTGAACGTACATGTTOTCCGGTTAATTGGOTGOAACATGAACGTAGCTGTTATTGGTTTTCTCGTAGTGGTAAAGCATGGECAGATGCOGATAATTATTGTCGTCTGGAAGATGCACATCTOGTTGTTGTTACTAGCTGGOAAGAAC

'WMA'MW”MMWNM“WfMMNWWMfAWMMJMJM&MH

CATATGOGTAGTGAACGTACATGTTOTCCGGTTAATTOOGTGGAACATGAACGTAGCTGTTATTGGTTTTICTCOTAGTGGTAAAGCATGGGCAGATGCGGATAATTATTGTCGTCTGOAAGATGCACATCTOOTTGTTGTTACTAGCTGGGAAGAAC

CATATOGOTAGTGAACGTACATOTTOTCCOBTTAATTOOGTOGAACATGAACOTAGCTOTTATTAOTTTTCTCOTAGTOGTAAAGCATGOOCAGATGCOGATAATTATTGTCOTCTOOAAGATOCACATCTOOTTOTTOTTACTAGCTOO0AAGAAC

GATGATGGTCGTTOGAATGATGATGTGTGTCAGCGTCCOTATCOTTOOGTTTGTGAAACGOAACTGOATAAAGCGAGTCAGGAACCTCCGCTOCTO

GATGATGGTCOTTGGAATGATGATGTGTGTCAGCGTCCGTATCOTTGOGTTTGTGAAACGGAACTGOATAAAGCGAGTCAGBAACCTCCBCTOCT]

e

K3 pET30a( +)-ASGPR & 4 % &3l F I (414)

BFIRRB IR KL ASGPR . dt—2 il
AR, SR R ASGPR 3 KB IAAE
LR TR E3E R DL 2k
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kDa M
130

100
70

55
40
35

25

—»ASGPR(16.9 kDa)
15

. BT ke SR AR S LRIND H5HH LA
§BEHLILS $STAERRRS FHERELER,
M4 ASGPR B/ EFF

2.3 ASGPR & & Lk eg Atk

IR AR 2 3 8mol/L JRERE Vi 5 BeilF T &
4 ,SDS-PAGE 25 R4 & 5 fir 7, 8mol/L JR R
fl IAE L A B ASGPR 5 (2 S HEmh) , &
FREERR R IR R AT MG (AR T AR I U vE
K THATEE (3 SHEE)  H 2 BRI &
A K= ASGPR I (4 SHM) . EWHEWER
ATLAE WL i ASGPR M, (H & AR Z 4 &
M, e gt — 2P alifh

kDa

70-
55-
40

35-

25-
—»-ASGPR(16.9 kDa)

15

M HTLE 8 maker; ] R ETRD RRELED LB A1E LE,
E'5 ASGPR % &4 K E £
ALl

GalNAcEHf ]

{\"Ir A A ‘bO D

ST &

2.4 ASGPR % & #.4L
St R PR FE A R AT R AN
Br, BARG R PRI 6, 28 B AL aliAk i i
ARRE W] O BB R/ (16. 9kDa) — 2,
FECZ T A 2 SR i BIZE P AR A 2 H Y
AR, XUV A RS RS 9 ASGPR HH
RERE AT TEAL o Z5d BCA E &, A 1L
BT IG5 0. 8mg ASGPR 2 ,
kba M 1 2 3

70

40
35
25

ASGPR(16.9 kDa)
15

10
M. A B &R marker;]. HER2 $70,3. 100mmal/ L ks £ R
B 6 ASGPR & & 41,

2.5 ASGPR st R R A J& 48 e £F 52 O-Gal-
NAc #B4hag %2

ASGPR 1B A #5531 T L 11 B0 938 B3 25 2% D
7. FE A172 ,U87 U251 ,T98G . Lnl8 s 41 ity
FEa b, A L1 % (5 30 W PR 2 2 R B R
AR—3, A GalNAc 3 [ (A% i 41 & 281 2 1)
ASGPR MBI H {55, ML 51K ASGPR 5 GalNAc
B 5, ASGPR R 5 45 = B W AR, LT ok
P, X AT LB ASGPR fig % 1R Jib 73 4 i v
) O-GalNAc & 1fi {5 = , iIX FP 45 & M T ASGPR
WESE S ( T2 GalNAc 25 G451 .

FW: Ni”*-NTA-ASGPR

GalNAcE 4]

AV A

kDa M v S5 <
180-
100-

70-

55-
40-
35-

25-

15+

B 7 ASGPR Xt 8 4 Ji oF i 0-GalNAc #5464
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34 i

ASGPR (1% 32 2 1) i J2 5 Bk 1L Y80 H %) ot 1ol Y
FRFEEE ), XX FARF RS R e mE, RE
%t ASGPR THRERIBFFE /R T V2 TAEMLE , (HAL
Bl T LR MR B R A A
A4 ASGPR W5 J5 18], MM ¥ J&& ASGPR 7
BIT MBI ERIN . Zad B B2 Z4E RO F
FEU B ASGPR AT DURE S MR B I 45 & HA
JE I8 SR D-2F UM (Gal ) 50 N-& Bt 1 FL OB i
(GalNAc) A< %ij Y M % R 4 28 111 ASGPR X} T
GalNAc HA7 B E M EA ), el S M E N
IR J2E T GalNAc JROBHIR N 1 19 1%
BORIGE R 2 o A, O-3% 3 M B AL 0B A — B2
DL GalNAc A —AN A EIELS S /A5 R - M5
oAt i B4R 22 VR N E GalNAc J5 2Bl 45 55 1Y
O-F5E FEERE F7 A2 R — A BB B 0-GalNAc
AR AR 22 Ih 96 20 s HL e B0 T w5 60k, B O-
GalNAc & i S 9l Bk Jif J88 AH 56 Bt BRI T 3t
JEY L YRR, SR 1 4R 2 5 R R T TR
(2 35 9 B 2 IIA7 A0 B e . R, B AR
ASGPR (I REFIH 5 0-GalNAc 454 1) F7 S MEAE
BWTRRTT BN , FER A A L
BN, vT ATF &£ % ASGPR )7 i T I il 2
HE MRS E BRI 25955835 . 1EAh, ASG-
PR fjRE sl kK- HBICAR 0] BEAE Ry Al (4 A
WIRRAEYY , A WIS R R
ARS8 D) b 7E K B AT B P SE B T ASGPR
MR R IR AT T8 A alifh, &l At aife
Ja il E R B S IR IRk T ASGPR Xt O-
GalNAc (Bl 45 G R 1. BB E A4 G905,
HESE T ASGPR 1l LIAT % 4G & O0-GalNAc &1,
FEW] TR — AT B A T, T IR R i
X — & BT HfE 3 0-GalNAc &1 F 58 HL A %2

e
SE Wk
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BIAE: & 24, T M. S 5 HEARGI 2 00 R & Lorenz #5 BHFEA L O £ T F R XBEH[T]. 33
22 (E 2 H) ,2025,39(1) :25 - 28.

5 1 53 B BE AR 1 & F 0 R B E Lorenz U= EIHFE
BREORTERERRIKRSTH

7B
(RRXFHELEEFRER/RTETFEIEER, #HI &KX 430070)

WE:BH i“ﬂ%ﬁméy\;kﬂ‘%&éﬁ%fmﬁ(HFrEF) L% Lorenz #t % BEIAFAE K 5 0 % 7 (HRV) #y %
B, ik B RS 100 ) HREF & % % HFEF 40, LR #1100 7] iR H A st M4, R w4
Lorenz #{ & F4F4E 5 HRV #5427, 53R HFEF 4 B 3% Lorenz # M LW AKX L/W LhHR X H 4 5 &
1% (P <0.05) ,HRV B3 35 4= SDNN ,SDANN . r-MSSD . PNN,, % %f 8 41 . 2% £ 1% (P <0.05) , HFYEF 41 & %
Lorenz # & W B T4 AE DL & TR A (36.0% ) , 3 B4 & 2 AR B 48R 7 £ (89.0% ), #1 4 & # Lorenz # /&
B R AAE 2 54 Gt ¥ B X (P <0.05), HFEF £ K4 L 55 SDNN SDANN £ & Z E4 % (P <0.05) , 4
W 5 r-MSSD PNNWE@%E#E%(P<O,OS),E$R A 5 SDNN SDANN .r-MSSD .PNN,, £ B 2 E f1% (P <
0.05) . Z5it HFEF &% Lorenz 8 & FAME R 5 HRV B 2 4056, FI A0 2 3T O A K B4 0 F R 4|
Brfnib oy 4R 5 HREF 2 R Z A FEHEEZ /AR E XL,

RIS B RS 3 A0 W [ Lorenz 38 ;0 R T B M

hE 4SS R4 XHkFRIZAS A
N ERE 20954646 (2025)01-025-004 TR (FIEARS ) #RIRAG(OSID) :

DOI:10. 16751/]. cnki. 2095-4646. 2024091213

Lorenz Scatterplot Characteristics and Correlation Analysis
with Heart Rate Variability in Elderly Patients with

Heart Failure and Reduced Ejection Fraction
PENG Zhuo-hua, WANG Zhao-lin
( Wuhan Orthopaedics Hospital of Integrated Traditional Chinese and Western Medicine ,
The Affiliated Hospital of Wuhan Sports University , Wuhan Hubet 430070 , China)

ABSTRACT : Objective To investigate the Lorenz scatterplot characteristics and its association with heart rate variability
(HRV) in elderly patients with heart failure with reduced ejection fraction ( HFrEF ). Methods 100 patients with HFrEF admitted
to our hospital ,they were used as the HFrEF group,and 100 healthy medical subjects who underwent physical examination during
the same period were used as the control group. The Lorenz scatter plot characteristics and HRV indexes of the two groups were
compared. Results The L., W, A values and /W ratio of the Lorenz scatterplot in the HFrEF group were significantly lower than
those in the control group (P <0.05) ,and the HRV indexes SDNN,SDANN, r-MSSD and PNNj, in the HFrEF group were signifi-
cantly lower than those in the control group (P <0.05). The graphical features of Lorenz scatterplot in the HFrEF group were pre-
dominantly torpedo shaped (36.0% ) ,while those in the control group were mainly baseball bat shaped (89.0% ). The difference
in the graphical features of Lorenz scatterplot between the two groups was statistically significant (P <0.05). In HFrEF patients,
the long axis L showed a significant positive correlation with SDNN,SDANN (P <0.05) ,the short axis W showed a significant
positive correlation with r-MSSD ,PNNy, (P <0.05) ,and the area A showed a significant positive correlation with SDNN,SDANN,
r-MSSD,and PNNy, (P <0.05). Conclusion The Lorenz scatter plot characteristics of patients with HFrEF are significantly corre-
lated with HRV. It is of important clinical significance to use correlation to judge and treat the degree of heart failure in patients
with cardiovascular diseases and improve the survival rate of elderly patients with HFrEF.

KEY WORDS ; Heart failure with reduced ejection fraction; Ambulatory electrocardiogram ; Lorenz scatterplot ; Heart rate vari-
ability

0> J155 08 (heart failure , HF ) 2.0 L 55 % %K 8%, AU Z 5 1L 43 %0 (left ventricular ejection fraction,
fﬁﬁﬁf’zﬁﬁﬁr%&bﬂﬁﬂﬁ? AEH D FE LVEFR) <40% B0 FEFR 9 55 I 43 B AR Ay 0 ) 8
E;L,\J]jl'é‘/% PR T R P He ¥y ( herat failure with reduced ejection fraction,

J0c; trac'e
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HFEF ) , B[] (405 B A= B 347 0 27 4 X A
AWK S 2 W RR T 5 %, IS W R A SR
B D . 0 ZAE 5 (heart rate variability
HRV) BER I A M 22 R im e o 65
HRV A& AR 4 24h shS.0 s H RRJa) 3 faj o
HHAAS], 520 S oM T3S .
ok , Lorenz H{S EI7E HRV 4347 Hb 14 1 FH B ok ™
2 A . BRSES B, Lorena HILS &1 4 iF
HRV W48 4545 5 % HF B HHC, A oF
557 W, 24h HRV IS HE AR AR IS b 5 6 0
I 0o A 2K B 1 Lorenz-RR B B RFAIE 2 30 1E AH
Ko WL, AW B £ 5 HREF %4 B &
Lorenz U5 EIFFAE K 5 HRV A9 CHE

| RRS®

1.1 PANFFERHETR AR

PAFRE: DFERR =60 2 ; QB ELZWTE
(2018 [ 0 Sy RIS W AT I ) o HERR
Bt : QA FHAR Z M= EYE s ; Qi
R A 2R O WU FE s @REAEA O T AR 5L
s @I R P PR 23
1.2 —f 4

DL 2022 4F 9 J] %2023 45 9 F AR B G
1) 100 5] HEYEF 8% R #5864 (HFEF 41) |, LA
) A g R A #5100 3 kg X} HR 4 . HIYEF 2015 62
1], 2 38 f4i]; P-4 (68.75 £4.62) % o X RZH
559 B, 2 41 {55 F- A% (69.76 £5.92) %
PR R AT 0 M 1) A5 — i DR B8R G ik 3
Pe5t o AW G B B AR PR B S HE TR A, P
HRE A .
1.3 A& FEAx

N2 i i 94 K i 4% ( NT-proBNP ) & —F = 4)
FRaEY, FFPEAl O T BE AL 0048 599 1412 W
MG . RERRASE LG (AST) FINZARA
FEEERSIE (ALT ) &1 2 DI REHE AR, TF il $Em
JHHESR B S E o LI (Cr) Sz Bl B iy gE , 1L 7 AL
[ S P =TI e 2R 7 N = ) = 7 Nl 3 1
(FBG) FFIFAN 25 AR T 0y bk K7, 75 B iz
VTR PR S I R Y S o IR (TC) | =k
HI(TG) AL B2 A& H IH [ EE (LDL-C) il i 25
JE 1 25 1 E [E B ( HDL-C ) 542 if fig 45 5 , 38 5
FIPAl o 155 539 I AU o 155 TC TG, #l LDL-C
K- R R 0 20 ik o8 A 158 Ak XURS: | i =5 HDL-C. 38
WYY . XEIRIRIY L ER B E 2

WAL Z 538 0 O IR DRe , R IRATRaF
FEPEHBE AT SR LA RS o A ST i X S s v R
VERRY , AL i PR S 30 % vh A 7 4307 o
1.4 FHESEESHF

KB A BT A IR AR 12 SE )
B H BT RS 240 G NG A CRIE, 1T
SEHUAR # O H BRCHE 15 8 HRY 35 45 01 B 3h 2
Lorenz U &, SR J5 480 A\ TLf ) [l ik - 45 45
W H ST HERR BN, B S5 %48 S 4T 0 B B oy
Mro Lorenz B EIFFE AL FE K4l (L) R (W),
At A/ AR e (/W) RTEF(A) A =
(mxLxW)/4, HRV I35 Hr 5 h5 6145 R-R [A]
JE AR A5 1 22 (SDNN) 5 R-R (1] 1] X5 {6 A 1 22
(SDANN) ;R-R[a] ] 22 (B 1) 31 J7 #R (r-MSSD) ; 4H
LB~ R-R A 221H > 50ms [ F 5340 (PNNy, ) o
1.5 %it®ux

di R ] SPSS 26. 0 Ge it 2# A #4743 #r
Heyu b E R GORH (% +5) F0R R AT ST RHEAS ¢
g s ME R n (%) Fom, RH X K5
Lorenz H{L i [ 5 /0> 3878 S 14 19 A0 56 P 0 B %
Pearson FHCHE 1. KK HE @ =0.05, DL P <
0.05 FnEm AL 7R L,

2 & X

2.1 WA R FA AR

W4l BMI, AST,ALT. Cr . FBG.TC . TG LDL-
C HDL-C [b4%, 2 FIcgit2# = L (P >0.05) ;
X4 NT-proBNP 175 FXf B 41, LVEF Ik FXJ FE 4,
ZRAGI2HE X (P <0.05) , Ik 1,

1 WAGERFRLE(x£s)
R WREF4(n=100) GE4(=100) ¢ P

B/ (ke/n?) WI0£270 %0210 0413 0.68
kR LTI U617 T30 36T 0.001
NT-proBNP/(ng/L) 3652.00 ¢ 2329.00 42,00« 15.00  -15.876 <0.001
LBERERR AST/(U/L) WU 1LU 0451047 -0.767 0.474
AL/(U/L) A6 ILB U105 -0.687 0.468

Of(um/L) 65365 1430 6309+ 1489 1264 0.186
FBG/(mul/L)  6.63:3.012  5.90:137 158 0.089

T/ (molL) 453075 445:0.60 LIS 0.8

/(L) LI8£0.26  LIS£0.24 0100 0.94

DL/ (mmolL)  L1S£0.3 110602 -0.751 0.447
HDLC/(mnol/L) 2,66 0.9 2.63:0.67 0.4 0.675

2.2 Lorenz ¥ & B B 4% 42
Lorenz Y o5 AL FE MR R BRFAR AR
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FEAR AR, WK 1, HFEF 20 3% Lorenz
B BT R ik A 8RO 3 (36. 0% ), % B4
BE DIBRERAFPIR Y 32.(89. 0% ) , M2 L # Lorenz
RN R FRAE LB, 22 5 G i o7 B 30 (P <
0.05) , 403k 2 frik.

RRn (ms

EFRAH R

K1 Lorenz # 5 &

%2 4 Lovens # A B AHAHE L En(%) ]

BYRE HEEF4(n=100)  #E4(n=l00) P
B 7(21.0) 4(4.0) 1836 <0.05
Bt 1(1.0) 89(89.0) 15171 <0.001
b2 0(2.0) 1(1.0) 2046 <0.001
i 36(36.0) 6(6.0) 1529 <0.05
FHRNR 14(14.0) 0(0.0) 5.2 <0.001

2.3 Lorenz #.% B % HRV 35A-1E 547

HfrEF 2H 83 Lorenzz HUSE LW A B /W
PO B FRAR, Z2 R A S # R X (P <
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Analysis of the Results of Monitoring the Blood Concentration

of Sodium Valproate in Patients with Epilepsy
TAN Lu,ZHU Yu-ling,ZHANG Rong
( Department of Pharmacy ,The First Peoples Hospital of Xianning ,Xianning Hubei 437000, China )

ABSTRACT : Objective To investigate the monitoring of sodium valproate blood concentration in our hospital , and promote
the rational use of sodium valproate. Methods A total of 105 patients with epilepsy who were admitted to our hospital were selected
for study. High performance liquid chromatography was used to monitor the blood concentration of sodium valproate. A statistical a-
nalysis was conducted on the conditions in which the blood concentration of sodium valproate reached the standard and the effects
of gender,age ,number of monitoring times and concomitant medication on the blood concentration of sodium valproate. The adverse
reactions were monitored. Results In this study,160 blood concentrations of 105 patients were monitored. The blood concentration
of sodium valproate in 45 patients was within the range of 50 ~ 100pg/mL, and the compliance rate was 42. 86% . Analysis of influ-
encing factors showed that age was correlated with the blood concentration of sodium valproate. After adjusting the dosage, the rate
of achieving the target blood concentration of sodium valproate was improved. Conclusion Clinical attention should be paid to the
monitoring of blood concentration of sodium valproate in young patients,and doctors can adjust the dosage in a timely manner ac-
cording to the blood concentration results.

KEY WORDS : Epilepsy ; Sodium valproate ; Blood concentration ; Rational use
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Clinical Characteristics and Pathogenic Gene Analysis
of Patients with Different Types of Cardiomyopathy

Disease in Xianning City
WANG Miao,SUN Jun,ZHANG Wei,et al
( Department of Cardiology ,Xianning Central Hospital ,The First Affiliated Hospital of Hubei University of
Science And Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To retrospectively analyze the clinical characteristics and treatment interventions of patients with di-
lated cardiomyopathy (DCM) and hypertrophic cardiomyopathy (HCM) in Xianning city to reveal the characteristics of patients with
the two types of cardiomyopathy in the region,and to identify the pathogenic genetic variations of patients to provide a scientific ba-
sis for clinical diagnosis and genetic counseling. Methods Clinical data from the patients who admitted to the Xianning Central
Hospital from January 2021 to August 2024 with cardiomyopathy were collected and analyzed using SPSS 26. 0 software. Whole
Exome Sequencing( WES) was performed to assess the pathogenicity of candidate variations. Results A total of 255 patients were
included , with 121 cases of DCM and 134 cases of HCM. The DCM group had a higher proportion of males(78.5% ) and poorer
heart function classification. The rate of reduced left ventricular ejection fraction in DCM patients was higher than in HCM pa-
tients. The levels of B-type Natriuretic Peptide( BNP) in the DCM group were significantly elevated. WES identified four pathogenic
mutations, including a novel mutation MYBPC3 ¢. 2669G > A (NM_000256. 3 ) . Conclusion Timely WES and close monitoring of
BNP levels and cardiac function classification can help with early diagnosis and individualized treatment of cardiomyopathy.

KEY WORDS: : Dilated cardiomyopathy ; Hypertrophic cardiomyopathy ; Clinical characteristics ; Genetic testing
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L0 WL9% (dilated cardiomyopathy, DCM ) F1 At J&
10> UL (hypertrophic cardiomyopathy , HCM) 2!
DCM 3y 76 .0 % 47 R PF B W 4 3 g B B, J2
0 F1REB FLO IE RS AL 3 DLJELP Y o DCM g3
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[ BB A2 g 1200 ~ 1: 5001, B0 i 100
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AR VS RET R4 T A, g PCR 973
ERET Y. AR SO T BGISEQ-200 7 &
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1.4.2 AEYERT

X1 5 77 AR 1 J 0 Bl 5 A7 B PEAG
ZBRAR T 1 reads DL K4 3k i5 Y, B, 16
Burrows Wheeler Aligner ( BWA ) ¥ % i /) reads
Foxt B AR S H LA (HG19) o 7EEE R4 43 B
T HRAL(GATK) H BT b XS J& , ] bam 45 R gE 17
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SNPs Fil Indels 3047 4Hls 42 T2, (8T 9 22 3L 2cds
A4 dblocal (100 A 1E H AFEAS 1) 5 A48 4 2 4L
P& £ ), dbSNP ( http://www. ncbi. nlm. nih. gov/
SNP/) , HapMap ( http://hapmap. ncbi. nlm. nih.
gov/ ), dbNSFP ( hitp://varianttools. sourceforge.
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md. org/) Al T A H ( http://www.
1000genomes. org/ ) , i H} CNVkit HLA B H 5 1E
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W RS AR 2015 4F K A 5 IR A
{2 5 LR 4 2 2% 2> ( American College of Medi-
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2.1 —feRIFILEL

AWM TR 255 1910 WL K8 5 1) ik DS ¢
KL, H d DCM 121 ] (47. 5% ), HCM 134 {3
(52.5% ) o DCM ZH-F-34 % g % 2y (55. 6 £15.2)
% JHCM 255 L2488 (59.6 £11.7) %/ . DCM
FITHCM P2 55 A i EL AF e B 22 5% (P =
0.017) ,DCM ZH 55k 5 L& (78.5% ) . ML
IR A e B 22 R 2R B (P <0.001),
HCM 204 15 I He ) £ o LU /35 (66. 4% )

REEA L0 M2 NYHA O T EE4r 2%, DCM
HIM/ VSR 62.8% (76/121) , HCM 4.001)
BEM/ IV 5 H ok 23.9% (32/134) , 4 B A B

FNEZES(P<0.001), BAAREL,

®1 WAERBERH

ERAH DOM(n=121) HOM(n=134) P

BpEH (145, %) 55.6+15.2 59.6+117 0.018

4% (7 4s,m) 166.8 7.4 165.5¢7.3 0. 146

(7 4ske) 015145 69.1418.4 0.628

WA n(%)] 4 95(18.5) 86(64.2) 0.017
% 26(21.5) 48(3.8)

B n(%)] x 96(79.3) 101(75.4) 0.545
% 25(0.7) 33(24.6)

HEEn(%)] x 110(90.9) 117(87.3) 0.474
% 11(9.1) 17(12.7)
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2.2 S EE OIEH R A
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134) (EH I OHRE SR BB ER
(P=0.034) P4 oL ER W ol IR
RS Dy SEVE L Bl AL P B o

O HER S 7, WAL 2 s AR ZE AT KOR

&0 ST B AR 22 5 (P < 0.05) .
/E—MSJ”L,%% 2,

K2 WACHEBE WEVELERLR

BRA% DOM(n=121)  HOM(n=134) P

NBEKE E&[n(%)] 48(30.7) neBT) 0.0
NEXE[n(%)] 73(60.3) 62(46.3)

i ERNE(x£s,em) 5.445.9 41£1.0 0.07
EESRAR(x scm) 6.41.0 46409 <0.001
EEFIAE(res,% 31.8:11.5 59.9£103  <0.000

HEpEF ] n( % } 20(16.5) 119(89.5)  <0.001
HFmeER[ (%) ] 29(24.0) 10(7.5)
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2.3 EHBFHEN LR LI

Sy alll e N 2 N NSV REA 1
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W54l BNPfH 5RO AT AE B & Pk 2 SR
(P <0.01) ,DCM #{ BNP i 5% ) #8. 3%  NYHA
DIREST S = MR LN 67.9% (72/106) , 7L
5T HCM 41 34.7% (25/72) . DCM 41 BNP i 5
R PO ROy HREF (9 L il e mi,
64.2% (68/106) , HCM 41 BNP {8 5% [ i & h
LAERAY Ny HFpEF (EF =50% ) {9 H 0 5 5, b
83.3% (60/72) o BLAb, W4 2 8] UL IR ¥ Aty 7] T
g e 2 LI 2 1 R AR AT A S 8 Pk 22 5, LA
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#3 DCM Ao HCM B # £ 2R AR IWE (v £5)

bksH DCM(n=121) HOM (n=134) P
G/ x10°7/L) 14207 6.842.4 0.053
E/(x10"/L) 46207 4.2:0.7 <0.001
HaEA/(yl) 140.1£18.4 128.0224.2 <0.001
BME/(x10°7/1) 203.3£%.3 177.74357.8 <0.001
B &4 & ft BNP/ (po/mL) 1368.6£1383.2 T.421215.4 0.001
BN E[n(%)]  RE 106(87.6) T(5.7) <0.001

I% 15(12.4) £2(46.3)
BAAAEE/ (ngL) 188.1£879.9 260.04691.2 0.760
A4 E 8/ (ng/nl) §.4£13.9 9.8 £177.5 0.826
A B T8/ (ng/ml) 49149 14.3£6.3 <0.001
14/ (mmol/L) 4.1+0.5 5.9+16.2 0.220
T4/ (mmol/L) 138.143.1 134.0425.7 0.082
BEAE/ (/L) 3.9£0.9 4.2:1.0 0.010
3 = %/ (mmol/L) 1.6:1.4 1.8:1.3 0.132
BEERE A/ (mmol/L) 1.1£0.6 1.31.0 0.025
KEERE A/ (mmol/L) 3.147.1 2.6+0.9 0.392
&2/ (mmol/L) 11.9£39.9 7.243.1 0.173
ALE/ (ol 126.7£247.2 100.3£54.0 0.229
R/ (pmol/1) 461.7167.4 303.2£117.2 <0.001
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T fE N % A5 MYHIL: oo 3787 _ 3789del:
p. Lys1263del (NM_001040113.2) . 5 HCM #f%
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KEMERERFAERENEESR . S0 3t 3@ M
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(& BAL . EF (AR R B R RO R
KRG XU S 25 38 i . AR 5T H DCM B350
Wl HFYEF (EF < 40% ) 1) & 35 L i) & ik
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DCM 84 AT RETH I 5 /55 190 JUE = 4 XU , A4 0
TIHER IR OB RO PR BE

BNP Jg& .0 WLAH 43 W8 1 — Pk R, FLAE 0
FIHER R BIZ T AT BORUR PEAL B —
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DCM F1 HCM 41 {5 1) BNP ¥ {H i & F >
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0.001) . BEAk,7E BNP K534 1 8 o, NYHA
D IIREST G = WL B TE T LR IR A7 7F B 2%
5o SRR 4R —3, DCM 4 ) NYHA I
BRIV 4% % v BNP {5 8 % 7H it X T g
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HFrEF (1 5l 55 5 , HCM 41 BNP {f 5% (14 5 %
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DCM Fl HCM 7E.0 52 3R F 9 22 5, DCM [ 35 T8
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DCM 535 1] e 7 2 T A %% U1 1 W D00 0 o g AR A
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R0 LG SE3E , IO7 224 SR B SRy R 1) T T e,
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JEHE 1) BNP /K 0 DI BE 7 9 e R ™ R
FENE, ULBARIEIATT

3.2 EREEN R oM

ORI R T 2, A% R 2 Ho e
BRI R 22—, FHOC I EOR SR 2 100 4>,
2 h YR AR L . AR T S 8 T4
R 2] 4 AFERAY 4 A2 B8 A, 2 3 4
FEAEC AR AR, 1 A AR R kB
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SCN5A S DI RE R HER ARG &K QT £ 4
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Brugada ZE-GAEAH G, 17 D RE Bl 2R P RN ARAT 1 58 A8
Y15 DCM [ & 44 %", SCN5A:c. 2441G > A
i X972 E A 2 ] Brugada Z5-AAE 835
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TTN J& R 9 5 J4 28 48 TTNtv J& B A\ DCM [
LR P, LI DR 2 B0 AN ™ E AR B 5 TTNw (14
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7 DR, 783X — DXk ) A8 S 2 R B DCM,
TTNtv [¥) DCM #5747 35 4 (5 258 1 BUAR I 4O 1 , 40
LR 95% 70 % ik 100% ) #E4 TTNw
W RETES W B AR YNETT R 5, PG 85 5%
U, BB G e A R

MYBPC3 HEPK 58 78 (1 £8 35 I R 36 AL 22 5% K
A TCHE R S i 1.0 1 2 98 AL O IR PR FEAN B o F SR
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mRNA {5 50 % NMD $3 HCM™* | —I15ifF
J2 R A MYBPC3 48 2848 1) HCM 2%
L EZHZ MyBP-C 2 [ 9 3R 3K T A LU IE 5 % iR
ZURFEAR T 29 40% X Fh 3Rk RIS R L
TE Bl RS A3 AR DG, 3 AT BB SRR B HCM 1 &0
Pl o ASBFFE B p. Trp890 = 7Ly I LA,
SEUREESR S, T BESE i NMD B AR, [R5
FLFR B 1 H B R A ¢. 2670G > Ap. Trp890 * 7E
Ik 10 5] HCM 885 il
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Analysis of Gene Mutation Types and Hematological

Characteristics of Thalassemia in Xianning City
GE Ren-ying, XIONG Ting, LIU Pan,et al
( Department of Hematology ,Xianning Central Hospital ,Xianning Hubei 437100, China)

ABSTRACT : Objective To comprehensively understand the positive rate, mutation types, distribution characteristics, gender
differences and hematology characteristics of thalassemia patients in the population of Xianning City through descriptive research.
Methods A total of 3105 patients who underwent gene testing for thalassemia in our outpatient and inpatient clinics at our hospital
were collected. EDTA anticoagulated blood was collected from all the sample population included in the study for routine blood
tests. PCR-reverse dot hybridization was used to detect a and 3 thalassemia genes,and the sample genotype was determined by
color development. Results Among the 3105 samples,223 patients were diagnosed with thalassemia by genetic testing for thalasse-
mia, with a positive detection rate of 7. 18% . Among them,32 were males and 191 were females, with no significant difference in
gender distribution (y* =0. 189, P =0. 663 ). Among the confirmed patients, 125 cases were positive for B-thalassemia gene, ac-
counting for 56. 05% ;95 cases were positive for B-thalassemia gene,accounting for 42. 60% . Only 3 cases were positive for of3-
thalassemia gene,accounting for 1.35% . A total of 8 genotypes of a-thalassemia were detected in this study,the top ranked geno-
type is -a3. 7/aa,--SEA/aa and a4. 2/ aa, accounting for 45.60% ,37.60% ,and 9. 60% respectivelyandaccounting for 92. 80%
of all a-thalassemia gene carriers. A total of 11 genotypes of B-thalassemia were detected, with the top ranking being B654/BN,
B4142/BN and B17/BN,accounting for 43.16% ,28.43% ,and 9.47% respectively. Three cases of aB-compound poverty were
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detectedwith genotypes as follows:-a3. 7/aa&B41-42BN, --SEA/ aa&B41-42/BN, -a4. 2/ aa&BIVS-NI-654/BN. The relevant he-

matological indicators including hemoglobin (Hb) , mean corpuscular volume (MCV) , mean corpuscular hemoglobin ( MCH ) , mean

corpuscular hemoglobin concentration (MCHC ) were compared among the normal group, a-thalassemia group, and B-thalassemia

group,and the differences were statistically significant (P <0.05). Conclusion The positive detection rate and genotype of thalasse-

mia in Xianning City are different from other areas in Hubei Province. Detecting of thalassemia genes can help improve the prevention

and control of thalassemia in Xianning and guide eugenics and postnatal care. In addition,the red blood cell-related parameters in

routine blood tests are clinically significant for the screening of thalassemia.

KEY WORDS : Thalassemia ; Genetic mutation ; Hematology parameters
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Study on the Efficacy and Liver Function Impact of Rifapentine

and Rifampicin in the Treatment of Pulmonary Tuberculosis
LI Qi,SUN Sheng
(Tongshan County Peoples Hospital , Tongshan Hubei 437699 , China )

ABSTRACT : Objective To analyze the efficacy and liver function impact of rifapentine and rifampicin in the treatment of tu-
berculosis. Methods 82 patients with pulmonary tuberculosis who were admitted and treated in our hospitals were selected as the
research subjects. All patients were received anti-tuberculosis treatment plan. 41 patients were included in the control group and
treated with rifampicin tablets ,the other 41 patients were included in the observation group and treated with rifampicin. The sputum
smear conversion rate, cavity closure rate,lesion absorption rate , clinical treatment effect, liver function, T cell subpopulation level,
GBP5 expression level ,and drug adverse reactions were observed in both groups. Results After 6 months of medication, the obser-
vation group had a higher rate of sputum smear conversion, cavity closure, lesion absorption and clinical treatment effect than
those in the control group (P <0.05). All liver function indicators in both groups were higher than the indicators before treat-
ment (P <0.05). But the observation group was lower than the control group (P <0.05). The CD3 " and CD8 " indicators in
both groups were lower than the value before treatment,while the CD4 * and CD4 " /CD8 * indicators were higher than the value
before treatment ( P <0.05). The GBP5 levels in both groups were lower than the levels before treatment (P <0.05) ,and the
level in the observation group was more significant ( P <0.05). The observation group had the fewer adverse reactions compared
to the control group (P <0.05). Conclusion In the treatment of pulmonary tuberculosis, the use of conventional anti-tuberculo-
sis therapy combined with rifapentine treatment is relatively more effective,,as well as the lower incidence of adverse drug reac-
tions and higher use value.

KEY WORDS : Pulmonary tuberculosis ; Rifapentine ; Rifampicin ; Sputum smear conversion rate ; Liver function indicators; T

cell subpopulation
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Analysis of Influencing Factors for Deep Vein Thrombosis
Formation in Patients with Central Venous

Catheterization in the Intensive Care Unit
GAO Po,LU Zhi-quan,LI Yun,et al
( Emergency Intensive Care Unit,The Fuyang Affiliated Hospital of Anhui Medical University , Fuyang Anhui 236000 , China)

ABSTRACT : Objective To explore the incidence of deep vein thrombosis (DVT) and its influencing factors in critically ill
patients with central venous catheterization. Methods A retrospective analysis was performed, encompassing 115 patients who un-
derwent central venous catheterization procedures in our hospital s Emergency Intensive Care Unit( EICU). Patients were catego-
rized into a thrombosis group and a non-thrombosis group based on the occurrence of DVT after catheterization. A comparative anal-
ysis of clinical profiles was conducted, and factors with significant statistical disparities were subjected to multivariate analysis to i-
dentify determinants influencing DVT development. The sensitivity and specificity of these factors in predicting DVT were assessed

using the receiver operating characteristic( ROC) curve. Results Among 115 patients 24 developed DVT,and the top three types of
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thrombosis in DVT were simple intermuscular vein thrombosis, multiple deep vein thromboses in the lower limbs,and mural throm-

bi. The top three diseases associated with DVT were acute respiratory infections ,malignancies, and acute digestive hemorrhagic dis-

eases. Significant statistical differences were observed between the two groups in terms of infection, malignancy, hyperlipidemia,

history of thrombosis, duration of catheter retention, platelet count ( PLT) , prothrombin time ( PT) , and D-dimer levels (all P <

0. 05) . Multivariate analysis revealed that hyperlipidemia, thrombosis history, catheter retention duration,and D-dimer levels were

independent risk factors for DVT in catheterized patients. ROC curve analysis indicated that both catheter retention duration and D-

dimer levels are significant predictors of DVT,with the former showing the highest area under the curve( AUC =0.765) and an op-

timal cutoff point of 2.5 days, offering the sensitivity and specificity of 85.7% and 57. 1% ,respectively,for DVT prediction. Con-

clusion The incidence of DVT in critically ill patients with central venous catheterization is high, and it should be taken seriously

in clinical practice. Hyperlipidemia, thrombosis history , catheter retention duration,and D-dimer levels are independent risk factors

for DVT, among which the duration of catheter retention has the greatest value in predicting the formation of DVT.

KEY WORDS : Intensive care units ; Central venous catheters ; Venous thrombosis ; Emergency service ; Logistic models
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A Study on the Analgesic Effect and Safety of Peribulbar
Anesthesia Combined with Topical Anesthesia in

Panretinal Photocoagulation
YANG Sheng-fu
(The Peoples hospital of Pizhou,Pizhou Jiangsu 221300, China)

ABSTRACT ; Objective To investigate the analgesic effect of peribulbar anesthesia combined with topical anesthesia in pan-
retinal photocoagulation (PRP) for diabetic retinopathy (DR) and its impact on postoperative recovery. Methods 64 DR patients
undergoing PRP treatment were included in this study,and randomly divided into the topical anesthesia surgery group (Topical an-
esthesia group) and the peribulbar anesthesia combined with topical anesthesia surgery group ( Combined anesthesia group). The
corresponding medication was administered before PRP treatment, and completed in four sessions. Post-treatment, the duration of
treatment , postoperative pain level ( Visual Analogue Scale,VAS) ,duration of pain,changes in blood pressure and heart rate, and
the occurrence of complications were assessed for both groups. Results Compared to the topical anesthesia group,the duration of
treatment and postoperative pain for the combined anesthesia group were shorter ( P <0.05) ,the postoperative pain level , as meas-
ured by the VAS score,and systolic blood pressure were lower in the combined anesthesia group (P <0.05) ,while the changes of
diastolic blood pressure and heart rate had no statistical difference between the two groups (P >0.05). There were no significant
difference in common adverse reactions ( diplopia, subcutaneous congestion, conjunctival edema) between the two groups (P >
0.05) ,but the incidence of serious complications ( vomiting, dizziness , palpitation) were lower in the peribulbar anesthesia group
than those in the topical anesthesia group (P <0.05). Conclusion Peribulbar anesthesia combined with topical anesthesia in PRP

treatment can effectively shorten treatment duration,reduce postoperative pain levels and duration,and decrease postoperative ad-
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verse reactions, especially palpitations,and finally providing a safer and more comfortable treatment option for DR patients.

KEY WORDS : Diabetic retinopathy ; Panretinal photocoagulation ; Peribulbar anesthesia ; Topical anesthesia; Postoperative re-

covery
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Clinical Study on the Therapeutic Effect of Acupuncture Combined

with Massage on Primary Frozen Shoulder
LIU Fan,SHAO Wang-yan
(The First Peoples Hospital of Xianning ,Xianning Hubei 437000, China )

ABSTRACT ; Objective This study aims to compare the efficacy of acupuncture combined with massage versus acupuncture
alone in the treatment of primary frozen shoulder. Methods In this study, 100 patients with primary frozen shoulder were selected
and randomly divided into an acupuncture group and a combination group,with 50 patients in each group. The acupuncture group
received acupuncture treatment three times a week ,and the combination group received acupuncture combined with massage treat-
ment three times a week ,both for a duration of 8 weeks. The treatment effects were evaluated using clinical efficacy, Melle score,
simplified McGill Pain Questionnaire ( SF-MPQ) score,and shoulder joint range of motion measurements. Results The study results
showed that the combination group had significantly better clinical efficacy, shoulder joint function, Melle score,and SF-MPQ score
compared to the acupuncture group. The combination group showed significant improvements in fingertip-to-ear distance , fingertip-
to-spine distance, forward flexion angle, and abduction angle, along with significant reductions in Melle score and SF-MPQ score
(P <0.05). Conclusion Acupuncture combined with massage has significant clinical effects in treating frozen shoulder, more ef-
fectively relieving pain and improving shoulder joint function. This comprehensive therapy is worthy of promotion and application in
clinical practice.

KEY WORDS : Acupuncture ; Massage ; Frozen shoulder
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Clinical Observation on the Treatment of Patients with Convalescent Cerebral
Infarction in the Recovery Period with Ligustrazine Hydrochloride

Injection Combined with Traditional Chinese Medicine
WANG Wen-qing, LUO Ming-liang
(Xtanning Gaogiao Town Health Center ,Xianan District ,Xianning Hubet 437100, China)

ABSTRACT : Objective To study the clinical effect of ligustrazine hydrochloride injection combined with traditional Chinese
medicine in the recovery period of cerebral infarction. Methods A total of 60 patients with cerebral infarction were collected from a
hospital and randomly divided into an observation group and a control group with 30 cases in each group. The treatment group re-
ceived ligstrazine hydrochloride injection combined with traditional Chinese medicine, while the control group received traditional
Chinese medicine only. The NIHSS and Barthel scores, clinical efficacy , hemorheology indexes and adverse reactions were compared
between the two groups after treatment. Results After 2 months of standardized treatment, the NIHSS and Barthel scores of the
treatment group were significantly lower than those of the control group (all P <0.05) ;the overall treatment effect (96.67% ) was
significantly higher than that of the control group (73.33% ) (P <0.05) ;the blood rheological indexes were lower (P <0.05) ;
there was no significant difference in the incidence of adverse reactions between the two groups (P >0.05). Conclusion When
treating patients with cerebral infarction in the recovery stage,the combined treatment regimen of ligustrazine hydrochloride injec-
tion and traditional Chinese medicine can more effectively promote the recovery of patients”body functions, improve their condition,
and has higher safety compared to the traditional single traditional Chinese medicine treatment method. It has broad promotion val-
ue and application prospects in clinical practice.

KEY WORDS: Ligustrazine hydrochloride injection; Chinese medicine; Patients with cerebral infarction; Convalescence;
Therapeutic effect
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Analysis of the Status of Complementary Food Addition for
Infant and Young Children and the KAP Questionnaire

Survey of Caregivers in Guanzhong Rural Areas
GUO Hua-bin, QIAN Wen-wen, DANG Xin, et al
(Hanyin Hospital of traditional Chinese medicine ,Hanyin Shanxi 725100, China)

ABSTRACT : Objective To investigate and analyze the present situation of complementary food addition in infants and young
children aged 6 to 24 months in rural areas of Guanzhong County, Shaanxi Province, and the KAP questionnaire survey of caregivers
on complementary food addition, in order to provide a scientific basis for formulating reasonable supplementary feeding schemes for
infants and young children and science education plans for their complementary food addition. Methods The children aged 6 to 24
months in rural areas of Guanzhong County,Shaanxi Province were selected by random sampling, a self-designed questionnaire was
used to conduct the survey,and the data were statistically analyzed. Results The complementary food addition of infants and young
children aged 6 to 24 months in Guanzhong area of Shaanxi Province was unreasonable. In the survey,the proportions of rice ,flour
and cereals,formula milk powder,eggs,dark vegetables and fortified iron were 91.46% ,75.65% ,78.41% ,77.32% and 54.39%
respectively. Among them,the lowest proportions were fish and shrimp, animal offal and beans. The time of adding complementary
food was relatively late,with an average time of more than 6 months. Caregivers of infants and young children in this region have a
positive attitude towards adding complementary foods but lack reasonable knowledge about adding complementary foods. Only

29.2% of caregivers can correctly answer the time to add complementary foods to infants and young children. Conclusion In rural

« AEVEE , E-mail ;1404251202 @ qq. com
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areas of Guanzhong,Shaanxi,there are not enough types of complementary foods for infants and young children, and the time of

complementary foods is late and the frequency is lower than the recommended frequency. The main caregivers lack reasonable

knowledge about complementary foods, so it is necessary to popularize relevant knowledge about complementary foods for infants

and young children in Guanzhong,Shaanxi.

KEY WORDS ; Infant and young children; Complementary feeding; KAP
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BeR R F FE (P <0.05); WA 4 SDS 5 SAS AP B F FK(P <0.05); WA 4 SDSCA EX A TiF 24 &
FFEAR(P<0.05); W44 FPG 2h PG & HbAIC A -F 3 8 3 FX, mAF A - X B % F 5 (P <0.05), Fig
WERET A S TN ARE S RH T, TRABRFEE R A R e, A REREH AR,
REABREFRABT EFE NTRG LB REER Y, ERMEAF  RBEEFNFERRE,

REWR MR 5N NERL A AR F R HE AR 4

FEHES:R473.5 SCHRPRIRAD A
ST EHE:2095-4646 (2025 ) 01-068-005 TR (FIEARS ) #RIREG(OSID) :

DOI:10. 16751/j. cnki. 2095-4646. 2024061310

Effects of Diversified Group Interactive Health
Education on the Blood Sugar Control Rate and

Self-Management Ability in Diabetic Patients
CUI Jian, WANG Tai-bin
(Shaowu Municipal Hospital ,Shaowu Fujian 354000, China)

ABSTRACT ; Objective To explore the effects of diversified group interactive health education on the blood glucose ( BG)
compliance rate and self-management ability in patients with diabetes mellitus( DM ). Methods The research samples were all from
diabetic patients admitted to our hospital ,a total of 80 cases,who were divided into groups according to the random number table
method. The patients in the control group(40 cases) were given routine nursing + routine health education, while the patients in the
observation group (40 cases) were given routine nursing + diversified group interactive health education. The changes in the levels of
disease knowledge awareness, negative emotions, self-management ability , blood sugar and blood sugar control rate in the two groups
were observed. Results After nursing, compared with the control group,the awareness rate of disease knowledge in the observation
group was significantly higher( P <0.05) ,the levels of SDS and SAS in the observation group were significantly lower( P <0.05) ,
the scores of SDSCA in the observation group were significantly higher (P <0.05) ,the levels of FPG,2h PG and HbA1C in the
observation group were significantly lower,and the blood sugar standard ratein the observation group was significantly higher (P <
0.05). Conclusion The use of diversified group interactive health education in clinical treatment can improve the knowledge of di-
abetic patients about the disease, effectively alleviate the negative emotions of patients, and encourage them to actively cooperate
with treatment and care, thereby improving their self-management ability, controlling blood sugar levels, and achieving significant
nursing effectiveness.

KEY WORDS ; Diabetes mellitus; Diversified group interactive health education; Blood sugar compliance rate ; Self-manage-

ment ; Negative emotions
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Evaluation of Respiratory Function and Safety of ICU Mechanically
Ventilated Patients with Graded Pulmonary Rehabilitation

Nursing Care Under the Risk of Aspiration Assessment
SHENG Fang
(The First Peoples Hospital of Xianning ,Xianning Hubei 437000, China)

ABSTRACT : Objective To investigate the intervention effect of graded pulmonary rehabilitation nursing under the risk of as-
piration on mechanically ventilated patients in the intensive care unit (ICU). Methods A total of 146 patients with mechanical
ventilation in the ICU of our hospital were selected and divided into a control group ( conventional nursing) and an observation
group ( graded pulmonary rehabilitation management under aspiration risk assessment) according to the random number table meth-
od,with 73 cases in each group. The respiratory indexes, lung function, perioperative indexes, complications and satisfaction were
compared between the two groups. Results After intervention, airway resistance ( Raw) ,peak airway pressure (PIP), respiratory
pressure ( RP)and modified British Medical Research Council dyspnea scale (mMRC) in the observation group were lower than
those in the control group,and the dynamic compliance ( Cdyn)index was higher than that in the control group(all P <0.05) ;the
forced vital capacity (FVC) ,forced expiratory volume in 1 second (FEV1) and FEV1/(FVC) ,forceful expiratory volume in 1
second (FEV1)and FEV1/FVC ratio in the observation group were significantly higher than those in the control group (all P <0.
05) ;the mechanical ventilation time and hospitalization time of the patients in the observation group were shorter than those in the
control group,and the success rate of weaning was higher (all P <0.05) ;the incidence of adverse reactions in the observation
group was 1.37% ,which was significantly lower than that in the control group (10.96% ) ,and the satisfaction rate of the nursing
care of the observation group (95.89% ) was higher than that of the control group (86.30% ) (all P <0.05). Conclusion Graded
pulmonary rehabilitation nursing care under aspiration risk assessment can effectively improve patients” respiratory and lung func-
tions , shorten the rehabilitation time,and has high safety and satisfaction.

KEY WORDS: : Aspiration risk assessment; Graded pulmonary rehabilitation nursing; Intensive care unit; Mechanical ventila-
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The Application of Whole-Process Refined Nursing Care in

Children with Autism Spectrum Disorder
WU Hong-xia
(Hospital peoples of Daye City,Daye Hubet 435100, China)

ABSTRACT ; Objective To explore the clinical effect of whole-process refined nursing care on children with autism spectrum
disorder (ASD). Methods A total of 130 children with ASD were selected from a hospital ,65 children were received routine nurs-
ing as the control group,and other 65 children were received routine nursing and refined nursing measures as study group. Both
groups received continuous nursing for 6 months. The scores of Autism Behavior Checklist ( ABC) , Autism Treatment Evaluation
Checklist (ATEC) ,Psychoeducational Profile ( Third Edition) (PEP-3) and Childhood Autism Rating Scale ( CARS) were com-
pared between the two groups. Results After the intervention,the scores of ABC,ATEC and CARS in both groups were decreased,
and the scores in control group were higher than those in study group (all P <0.05). The PEP-3 scores of the children with both
types of ASD were increased ,and the control group was lower than the study group (all P <0.05). Conclusion The whole-process
refined nursing care on children with ASD is helpful to improve the core symptoms of ASD such as language disorder,social disor-
der and rigid interest orientation,and is worth to promote in clinic

KEY WORDS : Autism spectrum disorder ; Whole-process refined nursing care ; Core symptoms ; Children
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AP B 7 THT ) 22 57 0 B PATAE 1% 2R AR 19 4 g
POl A TG . AR T B SR )
MHES 220 5 H MR 88 T30, ik — S S A
AL AR EL L 47 T B A B RS
YRR —L3ayr ™ o PR 5 il
BN MR SR (B KR T5 kAR R
BEEIEHY . A ORI A TR AL 4 FE
ASD SEJLBI RBCR o

1 ZRETE

1.1 AANBHR A A

PAINFRIE AFRE 2 ~4 X 8L A5G ASD 21
prife s JLEE 1 P AE PP 5 4 3 ( childhood autism
rating scale, CARS) P£43 K F 30 43 sl P AE JL 78
7 MK 3% (autism behavior checklist, ABC) X F 67
G335 G A PE LB O I AE AL = (55 3 1
[ psychoeducational profile ( third edition) , PEP-3 |
SrJe PR R EER o HERRARE SR A RUE
HRRNEREE I A MmN as TR As; 2 5id
KRBT A ES S5AVE S
12— a4t

BEUCRE BR [BE 2020 4 5 H % 2023 45 A 1Y
130 ] ASD B JLi% BENLEC 71040, Horp 65 4
A7 FLAP B R 0 B, 53 Ah 65 4515 LA i AL 47 B
FARARNE ANk 4 FRAE By WL A, $ R 8 6
Ho WA T 33 ], 20 32 ] 4E 0 2 ~4 %,
%1(3.55 £0.47) % . WELL Y 31 ], 2 34 ], 4F
%2 ~4 % F-3(3.63 £0.53) % W2 B LM
RS — R RS T 2 22 5% (P >0.05) o AfJf
RAEBEFCHZ G SW iz, BIILRRYEE
MR ES.

1.3 F&k

XIS HL 3 T B 38, %4 8 L9 7
TEHEATPEA , 48 R R KA E @R g As 3 5,
XF 8L FNIE 5 SR 1T 5

WLEEZH T LA AL 47 30FD 4 AR K 40 1k 3 P48
BB,

(1) R T 5K, 1 kLK)
ARG, Il sk . 5 RILES), WP R
WFRFR . R ILM R K BT Z A E 2L, 0T AR
JUFEA Y Ta] 8L, Il 4% 1) BRBIURI A R 42 10 1L
PRI AR AT Y B S LB SO R E e R
AP TASTVEHBATT, 75 B ABA TR IRAT 3l , I [0]

A 14 A ASD SR LEK KL

(2) 2B %k: OIEF 5 )il 45 3 8L
FACKIIR T 0 FAHT B 5% B e 55 22 M5 200
WUR L AR R B AR B S IS AR AR
gl dgaE LRk, AR FHA R IR S &
JLIHEATH B, 42 i H X 7 0 1 8 . @t 23 1) 3l
Ik : B 3eds 5 SO0 e Aok R | A g
FUNH 2B B SN B AT R 2 - 2w 13 2 s
AU B P R KAG . BRG] BILSE R
— LT T RE M, R T AR . @K
B A A AR B S 7 LI 6 ) 7 v (il
M EIRAE) 5 B8 SCBER AR B A B 5 S LB AR
JE SR C R AR R ) . (k35 B IR - 45 K L B
B AN AT I R 2 RORE R 2 )
KI5 ST RN EAZ T He i B AR B AR — LU B E T
B, DRI E 2, i 03, Bl —
L RIE B P E], X S R IR 17 A . b
BRI AR, J b R B o B/ Y g . b
WEDCHIL , B AN B o oML B xR i —
AT YR BEBORNS o P-A5AH [F] Y 50 452 F1
RIS
1.4 HLEIRAT

ABC 1§73 158 43, W00 T 67 7 & R A2
Wiy ASD, 375 , AR

CARS:iif§ 7 60 73, ¥F43 i T 30 s Bl nl i2
Wiy ASD, PF 751 , AR

HMCRE V& T7 PEAL 32 (autism treatment evalu-
ation checklist, ATEC) : J# 43 179 43, VE4r# =, I8
IR

PEP-3 . 3 43 166 3, V¥ 43 i &, 16 97 ROR
oy

WER 6 MHTHE, BIILRX KSR =
(AEFE + — IR / B x 100% .
1.5 %it57mE

KA SPSS 20. 0 47 AL B, i 1 TR 5L
ME Y (% ) 2o, 04T % K50 a8 & B2k
(x +5) K47 ¢ K, P <0.05 £oR 2R AL

28
2 & R
2.1 #HEILFHAGE ABC.CARS 5

ST BRI L, TS PIZE ASD /&L ABC il
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&1 BAELTHA G ABC .CARS ¥ 4 (x £5,4")
a n

ABC CARS ABC CARS
FEH 65 12638:13.06 46.36:438  98.51£12.29%  39.9843.26*
WAL 65 15561391 45.59:3.48  80.69+12.39%% 34.2+2.36%"

SRATRALE, «P <0055 RARE #P<0.05,

2.2 WHAEILFHATE ATEC PEP-3 3%
SRR e, THUR P41 L ATEC 34>
TF, HWEEAEAL(P <0.05), THiE, 518
FiAA G, WiFh ASD £ L PEP-3 340 ¥ 745, HW
FAHE (P <0.05), W2,

*2 FWARLTHHE ATEC PEP-3 # 4 (x £5, %)

v Hik His

o ATEC PEP3 ATEC PEP3
REE 6 BN T6.06:9.98 109891196 90.81:9.86"
MRS 6 IB.61266  T.78:9.49 94811157 101061104

SRATHA NI, «P<0.05; 51 RA LA, #P<0.05,

2.3 HABILRKHZSE
WIZE AR L K0l 25 1 e, WL 4H & T 0k iR
H(P<0.05), WF#E3,

®3 PABLKXKHEZRE[n(%)]

g3 0 4RE ~HRE THE RRER
REA 6 B N WL SI(B4)
AE4 6 B (33 46.15)  61(%.8)
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3 3t i

ASD 7 H 53 B A ) S 5 I S, 15
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50% ASD fLTE A 54— AR AR L T 4505 64
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15, SR LT — 2 f9 ASD JL 3 15 9612 7 i iR A
ASD Z HifhE 23] 72408 . ASD &—Fh A &1
28 B IR, LR e 2 Sl /3 R LA B
BRI PN T A AT M AEAE o ARSI [
PVAE A T REME S PR 4 4%, H b PARE B9 S LTS
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P BRI B AL 06 25 4R E AT 4 R T
PR R BE B FH B8N 5 R X an ey 4b B B PAE )L 3E
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O il BT R AR R 55, I LB I R
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PIHAER ASD g R0 RS W, R 7 0 7
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JH A AT AT 57 BI04 O B A, 13X 86 AT A
B 5 A PE LE R — i T AR, it ZK A
LA BN Z 5, DR BE R S ] A 3P 3] DL
JLFERAEAL " L ABEGE v, 3 4 RS A Ak B
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M 4R B[] 45 ASD A% 0 e R o W09 PR 1 B2 4t
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75 5% BURE IR (R, SRRl 40% ~80% ), A
I, RBR VAR IT e ZE A R0 T B it . WA 2
AT RITRYT ASD MRZ L8 IE B BT BT A
FREARL, inEIE 2 FE JPARE R AR

P F— R L E, BT LA ASD JLEE
IR BEVRHE S8, R AT RE oK o X FH Kok
i, T ASD 2 — P 2 f 0 AR 51 22 0 WA
— Ay 7 T DLk RS B AR L AR A 45 o
PR I by IR T 5 1% P RE 5 25— LB [] , {5 [T A
BRI T A AR BB RIT L& . 2
BAANAESCRE ASD FEEM) 73— D E LT, A1
I ARMEE] 1 AL ASD, RO X s A 5
PRI , AT RE 431k — 26 A I\ R 5B A 45 Ut AT
A, T FCVFAATTE A 3 & b AN 16 241
1TH.
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Research Progress on the Relationship between Mycotoxin
Exposure and the Occurrence and Development of

Diabetes and its Complications
SONG Chen-chen, WANG Wei,LIU Ai-mei,et al

(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Mycotoxins are widely present in nature and seriously endanger human health. Common mycotoxins include

vomitoxin, T-2 toxin, aflatoxin , fumonisin, ochratoxin A, zearalenone, etc. This article reviews the potential relationship between

mycotoxin exposure and diabetes and its complications,and finds that long-term exposure to mycotoxins may increase the risk of

diabetes and its complications. However, the role of mycotoxin exposure in the occurrence and development of diabetes still needs

further study.

Mt # % ( deoxynivalenol, DON) |, T-2 # % ( T2
toxin, T-2) ¥ il &
monisin Bl , FB1) | ##% ph & %

KEY WORDS ; Mycotoxin ; Diabetes mellitus ; Complication
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FRER 8 2 BB R (type 2 diabetes melli-
tus, T2DM) A 3G i Jit PRl 2 — o BOR R 22 11
IR e B il 5 A 205 e 1 £ A S R
RAW T REAFTE — € R Ro A LIEHBAR T
DON T-2 % i % 8¢ % .FB1 ,OTA [ZEN 5 8% i
S HIRAE ] BEAFAE TR TE R R o

1 DON S5#ElREREAKEX R

FAYR BT T4 DON 25 33 Wistar R BRI
H (1 R 5 2R R R A A S, AT LB B 1Y)
RIFZEAL™ o AR, iR F Y DON AT g 3 B A 47
AR IR B 2R A R, B AT T 3 ) B B A I AR VK
U BB/ IN U S e AR A R S R
FHT , T4 A 1) JE B2 2R A B i #42 R L 1Y)
YERT, i A DON AJ BAR G AR IR B 175 S I JIE JHE /s
L 18 15 25 KK, R T A AR/ B AR 0
BENETEAETRS DON FE1E8 B VI R, Fr e PEWE
PR IELBRAE JB 5 ) B g2 F 1 RO PR (type 1 dia-
betes mellitus, TIDM) [ JLZE Hp 22 T 08, KL, i
I DON A 238 528 980 ol NS T JIEL i, 22 110 52 Wi 5%
H B G A TIDM, K 173X — #E 18 3 T i i 55 56
HE—BIIET . 2k DON 3 5 18 2 AL
AR IR DL S — R AP RE S 23 el /1N BRFS A W IR
T I A A A P R s TR . 45 1, DON
AR S 22 % T BE S5 W PR B I e s 114 2 AR
REFVIAHL o

2 T2 ERERFEEEFEZEXF

T2 8 F Al I E K BB 4 i %
2 g I ZE AR IR-17-36 ( glucagon-like peptide 1,
GLP-1') 1 4] % W5 AR A2 J1R 2 3R 22 JIK ( glucose-
dependent insulinotropic polypeptide , GIP) ] ) 475
B T SRR B A0 o I8 R B K . WF
get W, T2 #E R AR WK S A I GLP-1 A
GIP 1) 73 MAFIRE AR, B T-2 B 28 7] RETE ILWE AR S
T A ERER. kBT T2 RN RES
W BRI K H 1) G R IE T i — PR R

3 EHESHESHERFEREFREXR

VRS ST BUN SR NN Ly AR S ST
JCh T2DM % o 1) FE B R 2 — o F o & B,
TIDM 45 # 1 % 5 2 B1 (aflatoxin B1, AFBI1) ]
R AR 5 SRR I IR E A 1 KT
SEMAEKE T TIDM 4, X W] TIDM ¥
LG A AFBL, IR EATT AT BE 2 S BUlL K

ThE AL B A AL ZEEL o SR ORI R
I IR AFBL 5 & He AR G URbE PR s 58 3 i
Thim R IRE RS R A B 2 iR R
B LA, B PR R PR T A T R ML
(aflatoxin M1, AFMI ) {49 BE L AR WS PRI 2 5, 7]
B, AFMI 5% AT 755 98 0 S A AR L i, S 3K
JiE I Ay A2 400, HLAE Ml AFML 5085 PR % A HiAth
A ZEBL A A A SR IEAH G, FRn AFMI 22 8%
AHESS AN T2DM % LR X o

TP RN s e 5 e MR A4 7 2% (50mg/kg) 1
MAJE, BEEEIE S AFBL(S0pg/ke)2 JH, £
F5 WP I R T AR T 5 B i
P73 2R 0] 5 TR R LA 2K -, BTG 5 K
RIS B AnREThRE, AL ThRe S5k, S BUIF
JUEAE P, B RN Bl 285 A8 AFBI (72mg/kg
BW) S SO BRI T 155 | i 25 4] 265 4 0 Jie ) 25 0k
FETET . M, RE T M AT R T RE S
B R M L ARE ) R HE R

4 FBl SHERBEEEAREXRER

FBI A Sy i 22 Bt e 5 RS I410 1 51) , -5 8% PR s
RAEAFTERR R o FBL AT GBS X T2DM i (1 fi%
5y B A —E AR VE T, RIS B 40 i
it SE A% VB 4% 12 ( deoxyribonucleic acid, DNA ) W 24
WD B B AL G R B4 A b R 2 (KRR
THE o Lk R S EA JH 40 (pericyte,
PCs ) i T 52 W b i 0L 1) JE 9 228 1) 1 B =, 7
PCs 1, FB1 AJ 30 5% A3 A IR A 7 2 1) A1 0 T2 4
XN DR AL 0 ) SRS 5 28 T R RA — S R4
L A, N BRI 55 200 e ) 3 ST 1
T FBL AP ZERRA RS SRR S B 4H i 1]
B X AR PR IR TT A — R R B A
HRIAR (375 ~ 750 pmol/ L) AR B & 28 00T 1
200 B P 52 0, S T 0 2 A2 4 %o ) 2 M ek AN )
F 5T FBL #8 3 WK 52 1 19 B 3R AU, R B FBI
SRR IR B B A R

TE/N BB A Min6 K8 20 ifd (—FP R B 41
JOFEAN 2R ) b, FBL Al N B AR A, B PR A
HIAIHEF 00 IR R 0 Wb, 33X 5 R R S B PR 1]
T2DM F5GAE A %2 4 IR 25 I 5 2K 12 ( high-fat
diet, HFD ) 2 530/ B E BT 15 2 I oo T
5 R JIE A 107 2% 4 5 [ i B 5 2% 8% HFD Al FBI
(10mg/kgBW ) 23 3 B/ B E T [ A 2 T I 0%
IKFREAR, 5 28 B 28 0 o RIIIE I 5 1)
JFA5L 03 % 05 Y i FBL B s R B A
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OTA J&—Ffr e T8 b o 1 B S PR,
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MR B 1 R A (8 KU 1Al R T A Mt
FEO e N T R SRR S o 2 1) A
TERK R , {H 3k 41 35 R 7EWE IR A& A= & e b i /R
DA S AR IR 5 3 — 2 BRI 5 85 TR 1 R IK G M
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Research Progress of Hippocampus in Pain and Depression Comorbidity
LIU Jia-rui, LI Dai,ZHU Hai-li
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; The hippocampus is an important region of the brain that plays a role in memory, emotions and stress respon-

ses. Pain and depression often co-occur clinically, and pain often worsens depressive symptoms, and vice versa. Structural and

functional changes in the hippocampus are considered to be important neurobiological mechanisms of pain and depression comor-

bidity. This paper reviews the relationship between morphological and neurochemical changes in the hippocampus with depression,

chronic pain and pain depression comorbidities. These studies provide a new perspective for understanding the pathophysiological

mechanisms of pain and depression comorbidity,and provide the possibility for developing new treatment strategies.

KEY WORDS ; Pain and depression comorbidity ; Neuroplasticity of hippocampus ; Chronic pain; Depressed

PSR AN AT AR Sy 5 3l A7 P i B [ L, 30 4F
HKZFN TAARF) 2R IIHRAE & 19 PR
SR PR R B R R B R T A
ThS7 VPRSI AR, ELAMARAE B35 1 17 s &
DT 0 ELAS A 1 ARG, T e P A 0 s B8 B A
JEE G PR AR AE IR o X 288 Bl 7R 1SR A
2 IS 2R AL OCHG , MZe g g itk — 4
A5 718 AVHICHE 10 P P TR 42 3 00 K PR IR
Ak B R DX Ik A A A5 R A, S R T P AT e
M o) B A 2 R SRR AL AR B R, X P R

« HEBWUH . FE K B RFHERES B (81971066 )
* x M EVEH , E-mail ;172752661 @ qq. com

Xt AR PR AT A AT 5 R R IR A 2 A
MKk RECEE, NI, BFFEN GO 2 3 53
PEIRANAR LI B, SRR AR I T 23
BRI BRIER | LA 2 5 Ay 4 A 5 e

1 B85
W4 R 4 A B2 i X 38 . CA1, CA2 , CA3 Fl
CA4 I FR R 0 JF R B2 JZ M 2T i 4 i TE 245

CATL LT85 75 e 0 A0, DA T LR A 7 1 67 7
95 11 e I, S G 9 9 45 9 T A


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

g WU B (A 2005 2585 39 565 1 #)(Journal of Hubei University of Science and Technology ( Medical Sciences) )

AR e AT TR ik S ) SRR A T B AT X I R
CAL YA N5y Z BRAFL W XK, 1M CA3 Bk
DAy SRS St A o 33 DA RS J5 X Py AR X /)N PR g
DXHIAS R T AN ] o 147K [T 57 — )2 B JoiT, PR A7
RIGEMFFZ, Bt U B, (T 5 CA4 Ty
Bro g thAp e i th N J2 24 il e, B S R T
o s, 1 S 5 SR R R . A
SR 0 e <l i DR T BRI

Y R RS 41 SR X B b
FTIEVEAR A RS P AE R (AR 0] AR 6 i b |
RIIEE T 1y 83 i A% s A4 3800 45
14 I BE 7, 33K i B 28 B A i 28 A 2 1 1 A
o XA AT LAAESS ALK CAndi i o %R
O TE AL 2 R 1 FOK ) A REK S (A
IO ) EBOMEER], I PR E T R 9 2% IR
A, WIS e IS SR 15 4 AR T o T 4
AR AT DR PR 1, 5 B i A AR B e 5o 5 4
AT DU R, 5 000 2005 RS o e A
il Rl PRATE 5 2 T, A6 2985 15 400 0 1) 2693 L
il e VA o 2 T S 1 2 R 2 AR

2 BDE5EMEERENXER

PEPEPIR 23 J A 1 H RS Bl s T, B
) RS , 1 2 0 35 15 I 0 AR A £ FEAE AR Y
JRUR: ) AR M B A T R A A 3 A [
SURAE A o QN DA N ) ik S P Ry A L LT
o7 TSRS T A RN R 5 B Jo %8 8 ) X5
PEFRAR T o T —25 MRI AF5E ™ B R B, 5 e e
Xof REZH AR LU, % 6488 1 2 0 A8 5 | LA 7 5 A AR
N X WS TR PR R AT RESRZ A T Ml
TR X, R i S IX, IS8 T I R B A
MU o BT A A AR — 2B R BN A S BB D
CAL HEMRRI 2 TC I 2240 . BF9EIE R I, 701 22 401
Phaa , VAR 10 v B S0 X8 4 5 -4 98 52 e V3
AR, 7018 1 538 P 45 5 8 AL ( chronic con-
striction injury model , CCI) ZH A7, B} 5% A F1 WL 22 3]
HEIAR CAL M TCAEBE LA 95 ~ 105 pm Ab () JL IS
BN I3 336 22, AH 73 SCRCEURTHE JIG R 98 S K B2
JEREA W EA, BLAk, CAT X HE AR 28 oA
G PN IS 5 B 0 2 s, CCL 40 1) o 58 4% 2 I
FART XA . Ma %1 BT R TS A S0 5
S B R IR 2 R vCAL-TL 1Y 2 $E7%, Mi
VCAT-IL L L 2 Jh BE S R M i . X 3R W]
PP T B T S A543 TT RE (VA P R AR TR
AIAHIR R GE R AL, e SNT K B A 11 5 i i

w9 EH TS5 22 A I XA Sh RE S e & A T
. BOERBESE " iR W, 76 SNI 8 LS-SNL fy
Wi V7 S A AR v e G 35 A% A A 2 B2 TR TR
T I 5 0] UA 3G gl 2 R RA T R o X8
RIS T MR AL £ 5 R I SR I 252
AL AR 2S5 | T LY b 28 ] 9B 1y ke A A ]
RET | K DI, 3 — A A AR AR

3 BLEMMENXER

SIVRICAE 2 — AR A S8 AR gy ) 7™
FORE I , H o B AR ALE 475 10 5 A [+ DX 3R 1) 2
Tl JEAS R B JARE I S 9 B B
—BEROA D A A TR Bk =, BARR B
PRI RS SR AT EIRRS 2R
Fe KO- R A . SR T, Tartt 45 B9 32 W AR AE 36
iz A PR A SRR O, X T T Az F)
TIRZHITEN RIS o 1 AR LE TS 259819
i S H B, XA E 571
S AR R DX A0 A A R 41 (] (ACC) 28
VP S NS 5 I O N el 1 N S w7
(HPA) Sl b Ko 4536 H B8R S iAo A1, T 5
DB ATE RN A B A 2 K AR RE Y
i IX 22—, X R AR S Ry o [/ e
T B A A R B O R S2 A X AT
T8 5 52 B AT RS o SRR R I3
A RN, 5 B SO AT 1 N A4 5 AR
DIAR Y B SRk BT

KT WA 2B AR N RS i IR
AP IFTEA S 1 FAIRAE 3 49 KNG F) 4) J AE BAUAE
WARG DI ZES " . SR RERUE 4
T S AR B2 A AR BRI i e AR, A
AMARAE B A rh A R TR IR UG S
SRR B TN — B, VRRAE FE A ¥ (AR i
B R R AR B B0 1 R AR TE R
FENT AU 1000 £ 44 BRI AR H A RIRCT 44 ft
FEXS M2 5 3%, A0 5% 1 i S S AR A A g 7 3
(<ARWE 21 %) A NBK Sl 14 185 5 A AR B 2 1 Dk
20 3% WA PR 285 X e A A AR 52 ) ] g
A If 18] sl A AR i SR A

4 BEL5ERBENMLFHXER
4.1 FARFIiEH

I S EACIZ A R R A R, R Il 5 A 8 S5
LORE R R BN, A NS 5P B


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

WHERH IR B (A 2005 4585 39 %585 | #(Journal of Hubei University of Science and Technology (Medical Sciences) ) L2 4

SBC5G PR AR AR 5C 1Y S VR 1 451042, i AT h
GUTRVAES SIEIE 3N BUN il & 3 (i
VRS 5 A AE7E R B R o X sl b 22 [m]
PRI W WA R . AR AR AE B b, A AR
-z JZ% (PFC) (R 17 [l (ACC) (fRBR A% (NAC) |
T B A A% 5 DI BRI RE 2R M . BIFSE N B
WLEE ], 33X 6 DI I AR Rl R Bl 5 v, 5
PP B E TP I IE A AR L, 18 PR 2
FOCICBERFFI CAL XHEAR P 20 2248, iR 23T
PG a1 e S A R AR Y A A . P
BB FE o, i By DX % 420820 5 M 2RO
[l P PR PR 1) S AR DI AR G . iE— 2D B 5E 4
7N INE BAE T R B R YRS IR 2 BR vCAL-IL
fR 342, T vCAL-TL 1 %k PR WA B 1 2% fi
PR o IX TP PRI NI S 0 T RE 2 1 55 5
FEIEMIC T RS 18k 2 vk R 2 40
FINFAFNG B e, X T4 5 1 S AR AR 0 i
UK 2 AR B AE AL AR XTI, o e dh, P 8 K
B, T E vy PR 5 R 1 2 3 5 AR AR A A
KR IEFEAT IR R B
4.2 XHrEAR

DA PSRRI AE PR AR L v mT LA v 16
Dz a AR BIE R R 2 R G
BRAMR e & W= AT AR 1 2% A I
FHEWR ., Sanacora %10 223 (PN M SR 1N A
R R IARFEAT Jy o TEIXRIBIRL b 48 1 e 2
NVRRESS 5 B B X M m A SR s E 2
(excitatory amino acid transporter 2, EAAT2 ) [t 3
TR, ST i DX ph 28 % AR ] SRR AR AL, B
PRZFEP N K IR B SR 30 (long-term potentiation ,
LTP) 1K B #2 $10 # 2% 1 ( long-term  depression,
LTD) . Doan %" % B R A0 22 M) 42 3975 7 26
253 L 5-H JE-4- S E M Y R 37 {& ( AMPAR ) 3
A Z R AE 5, AT LR Y7 18 M. Ah, AM-
PAR il N-H J-d- R A& Z(R 52 1A (NMDAR ) J2& 2% Ay
PR EE IR AL 3 1 E S A, AMPA Z 4K Hy 4 4~ 1
AN GluAl ~4 ZH 8, 7 JURR AR 4 65 1A: 3h 1 7 5
R B KB DX GluAl KOFFEAR, B IEHT
FEN LI K I R8 A PR AR S 1 S8 H T BN
AMPA 2R FE1H F ik >, AMPARs 76 CA1 XY
Fikpk 7. T NMDAR 2 —Fh B8 4 &R %
A, T T B 1 b 28 W 90 M v R 45 G BEAE T, Lee
S AMARAE S H A 200 NMDAR (923K
THRE B LT T 40 1 PN 455 38 3 1) S 728 AL 3 DI AH

Ko WHFEFRWL, Wi NMDAR 23 52 Wi 1 5 fif 28 6
AT SA M it Ak B 0% NMDAR U ] G 5 204 iy
FET-. P, NMDAR R 25 1) 2 i ( 58 F sl b
&) ] RE SR fh A SRR R o SR, R
[X. NMDAR 7SR AR 3 i 4 A 58 18 AR
D TR P 27 R DR R i s T M e i S
YR, o NMDAR (9 ER 458 1 .
4.3 MWZBTHRAETF

T Sh SR T ARG 28 1 G B X I, AEAMAR
E ) &R ML H TR L DX 22 m] 98 1 32 358 RN p
SRAEMIG IR G BB A, BLIMFFE 2 &iE
52, BDNF 55 5 38 [ 2 8 15 ¥ 1 X A B8 ph 28 0]
SAPER N S . BDNF 3l i 5 200 i 35 1 14
FhAZ AR GE 63k R ATEAE FH  TrkB 32 AR FIIG 35 71 47 Y
MR T2, H, TrkB 2 —Fh 32 14 % 2
R, X4 BDNF 5 TrkB 254 B, 24 o 58 fil <
Aoy AR i A BB A s 22T B e TR T AN
ARARAS 25 I 2 B AR K g o () BDNF 7K, J0 HUZ:
MG X B A iR X ) BDNF 285k B g
FEAE R H RS P IARSCR . XSRS T
16 5 X BDNF 7 #0 Al AE & 4 AL il o 0 4% 0 A
FI' . BDNF X 224> vl i 28 22 4 IX Ik, 40 355
T S RN BE TS A R 2 AR K L S Ml TR B RN 1) g
SfMTTIAME EOCE T, MR A EI, A E s
#R4r45FL (SNI) K EUAGH#EfS X BDNF ZKSF-FEAIK, 1
AFBETS f1 19 BDNF AR T fE 2 Rl
RS BDNF 8 ik B RE 0% /] 75 41 Ji] A1 5 X 12
PR A RIURE ™ o 1R T X, 18 M 58 M
JRZT BDNF 9k /b £ 8% & B2 S BB 1T R 1
JRR 2 — . [H i, BDNF 58 i 3845 % A~ S 5
ARG ] 3% 11 2 fish m] 9 M NS RE 8 R0 AR Y
TR, BE E LY, S RE RS AR5 T I A AR
K-
4.4 BPIEIILET

TNF 1 Ry AR H S5 18 42 R AE B 7, AN
FER R ST R E MR PR ER . £
7175 5 22 9 & (adjuvant-induced arthritis , ATA )
SR BUNRIEG S IX L A4 TNF, 7 ATA /N,
TARAEAT R RV 1) Fp 22 % 5 1 By vp TNF K
(9 TH A 5, I FLix S B G AR #1 F Mii 9 TNF
Ritig TNF 350, ¥ 25 DX 70N e Joa 240 e 0% 0
T 532 W0 96 5 B fR (] g0 e 22 e A2 o o i 8
PIVESTHT TNF S04k BH K Mg g TNF, 7] DL
5 ATA /N AEBAEA T AN OG0 o FE SR


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

g WU B (A 2005 2585 39 565 1 #)(Journal of Hubei University of Science and Technology ( Medical Sciences) )

| AIA /NEUE T X TNF 5345 E S, Lopes 277
HE— B T T 7EE T O RE B 5, TNF 2751
SGHVARRERT A RS 14 I 56 1 PR A 55, 7E ATA
/NS R ABL TNF 25915 , BV 64T T 4%
JEL T, W RE WLEE B34 7 4L /N B 5 563 9 i ik
FREEIEH Ak LAk, 45 FH0 TNF 25419 AIA /B
7E TST (R IR H AN Sl it a2, [ 72
PR A S5 L TR S R P AR i T R ARG
. KUEZE R, W T IX (Y TNF ZE AR RO
TG EEAM G,

4.5 T ffm-dER-F LA dh (HPA 4h)

75 HPA BRSSP T, T 00 5 56 R
i AT A b R B R % (ACTH) . B,
ACTH 37— 45 38 B b Mt Bz 5%, A1 {17 A i B
JRUE XA PG AR A R TR A
JE 346 6] 2 M % T HPA b, W] BE S 018 K
5 R PR AR A SR, T 5| R P 54
AL B ™ . HPA Bl R pg s, =035
DAL PR T PSR M A 5 2t 0 BIL R 1 kg
Kol A o 3l gt B R B 2 R RO R A2 Ak
(MR) FIBE B7 R 34 % Z 4k (GR) B 45 & kv &
(9500 B A A, ol T T i MR
GR ki T HAMMN X, PR itk , 965 Th 75 HPA %l 72
REHES P e E X EERMED . 7R
37 U] HPA S A RS0 X il RE S 30— R 71
AP B AE AL . Ho 18 1k B OR TT RE F 3
W5 [X BDNF fy 3 1A U /0, 2 — 45 H 55 7 401
HPA BIEIRE ST . R0 B N AT RE 5 30 T AR
U/IN DT A PR S5 AR i M B2
4.6 1E-%&

PP R R — R, TE AT A2 I IR
SRR P9 10 45 b AR BISR Hh R HE R AR YL M
P MW I T I 35 (PVN) FI
B (SON) v R il 4 28 76 4 i, ik 2 1 e
R rF 0 S = R A A A <7 57 B M L, A
7 2 %A (OTR) 75 M5 5 30 19 il b %635, 4%
501 2% FPEIR R 56 1 22 R XS8R, g o A
YA A

R 22 (IE A R, TR R i AR
TESSIR RIS o A VRS VR, R 0 T &
TE IR 8RR R AR RS 7 T KA TV o M
77 2% 5E Ao R /0 ¥ T b 25 96 i R 5 NMDAR/BD-
NF {5518 B A D2 M 205 BRI 5 SO0
SRR G 2 T B AR GLuN2A 63 55 [X 1Y

Pk K P, SR i K ] g E ik OTR 4
NMDAR , W Il B3 540 175 3 AR REAT o Aol
PR SRS 28] LA o DRI (AR 1) 4 AL
JOL BN JEAE S B, Foe 28 24035 PAAE /) BRI AR B
1o MEm BRI T BOF#h OTR £k
J3i/0, GluN2A I BDNF iR 3G, o i T ) i
FRAVBURE A ] /1N I J5 240 e R A2 R i J5 2 M ) 98k
1, B REWT e GLuN2A Fh Fil BDNF ik RE(R Y 1
X RIK ML al L B S XA R G525
TR FAR B I, S N i R T RERA
TRIT P2 IS BRME PO BB AMARREAR v 17

5 & &

g SRR A ER B — Dk, E RS 5 T
12 NG A2 2 SN RE , 1 S 7E P A AR IL
T P AR S HE RO AR I 1 AR AT LS S50
SERG AN DIRE A EORE , A 5 PR B0 D/ 0 2 S 32 4%
50 o X e AT RE -5 R 5 R A TCIZ A 26
BEBFA O, AN, —SESL R B 5T iR R B, AR R 2
TSR R R i SR T S S, X
HE— 2P SCRE T S A5 PSR AW AR g r i) H B
o REEC ST T —Le ki, {0 H A 31 5
TESIR AR rh A LA FIL AT 98 0 2
Vo BE— BT TOR AT B 4B N I S A PR
P R R DI REAAR ELAE T, D I A8 IR Y7 5 1 4%
MBS IEAl . 2Rk, W S AP MR 3L
HR RIS 2 J S AT TR A B 3 1 R ) 3 [
PLAISR AL T B LR, O AR A Wl IR A 7 A
B TR I o

Sk

[1]LI J X. Pain and depression comorbidity :a preclinical per-
spective[ J |. Behavioural Brain Research,2015,276:92

[2]CHOPRA K,ARORA V. An intricate relationship between
pain and depression; clinical correlates, coactivation fac-
tors and therapeutic targets| J |. Expert Opinion on Thera-
peutic Targets,2014,18(2) ;159

[3]TATU L, VUILLIER F. Structure and vascularization of
the human hippocampus [ J ]. Frontiers of Neurology and
Neuroscience 2014 ,34 .18

[4]PRICE R B,DUMAN R. Neuroplasticity in cognitive and
psychological mechanisms of depression: an integrative
model[ J]. Molecular Psychiatry,2020,25(3) ;530

[5]TARTT A N,MARIANI M B,HEN R, et al. Dysregulation
of adult hippocampal neuroplasticity in major depression :
pathogenesis and therapeutic implications [ J ]. Molecular
Psychiatry ,2022 ,27(6) :2689

[6]LIU R,SUN D, XING X, et al. Intranasal oxytocin allevi-

ates comorbid depressive symptoms in neuropathic pain via


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

WHERH IR B (A 2005 4585 39 %585 | #(Journal of Hubei University of Science and Technology (Medical Sciences) )

elevating hippocampal BDNF' production in both female and
male mice[ J]. Neuropharmacology ,2024 ,242 . 109769

[7]MCCARBERG B, PEPPIN J. Pain Pathways and nervous
system plasticity ; learning and memory in pain[ J]. Pain
Medicine ,2019,20(12) ;2421

[8]MUTSO A A,RADZICKI D, BALIKI M N, et al. Abnor-
malities in hippocampal functioning with persistent pain
[J]. The Journal of Neuroscience,2012,32(17) ;5747

[9]TYRTYSHNAIA A,MANZHULO I. Neuropathic pain cau-
ses memory deficits and dendrite tree morphology changes
in mouse hippocampus [ J ]. Journal of Pain Research,
2020,13:345

[10]MA L,YUE L,ZHANG Y, et al. Spontaneous pain dis-
rupts ventral hippocampal CAl-infralimbic cortex connec-
tivity and modulates pain progression in rats with periph-
eral inflammation[ J ]. Cell Reports,2019,29(6) :1579

[11 ] LIU X G. Normalization of neuroinflammation: a new
strategy for treatment of persistent pain and memory/emo-
tional deficits in chronic pain[ J]. Journal of Inflammation
Research,2022 ,15:5201

[12] IDUNKOVA A, LACINOVA L, DUBIEL-HOPPANOVA
L. Stress, depression, and hippocampus : from biochemistry
to electrophysiology[ J]. General Physiology and Biophys-
ics,2023,42(2) ;107

[13] DUMAN R S, AGHAJANIAN G K, SANACORA G, et
al. Synaptic plasticity and depression: new insights from
stress and rapid-acting antidepressants[ J ]. Nature Medi-
cine,2016,22(3) ;238

[14] MACQUEEN G, FRODL T. The hippocampus in major
depression : evidence for the convergence of the bench and
bedside in psychiatric research[ J |. Molecular Psychiatry,
2011,16(3) ;252

[15]SAVITZ J,DREVETS W C. Bipolar and major depressive
disorder; neuroimaging the developmental-degenerative di-
vide[ J]. Neuroscience and Biobehavioral Reviews,2009,
33(5) :699

[16 ]DUMAN R S, AGHAJANIAN G K. Synaptic dysfunction
in depression : potential therapeutic targets[ J]. Science,
2012,338(6103) :68

[ 17 ]SCHMAAL L,VELTMAN D J,VAN ERP T G, et al. Sub-
cortical brain alterations in major depressive disorder :find-
ings from the ENIGMA major depressive disorder working
group[ J ]. Molecular Psychiatry,2016,21(6) :806

[18 ]CHEN T, WANG J, WANG Y Q, et al. Current under-
standing of the neural circuitry in the comorbidity of chro-
nic pain and anxiety[ J]. Neural Plasticity,2022,2022 1

[19]DURIC V,MCCARSON K E. Hippocampal neurokinin-1
receptor and brain-derived neurotrophic factor gene ex-
pression is decreased in rat models of pain and stress[ J].
Neuroscience ,2005,133(4) :999

[20] SANACORA G, TRECCANI G, POPOLI M. Towards a
glutamate hypothesis of depression:an emerging frontier of
neuropsychopharmacology for mood disorders[ J ] . Neurop-
harmacology ,2012,62( 1) .63

[21]DOAN L,MANDERS T, WANG J. Neuroplasticity under-
lying the comorbidity of pain and depression[ J]. Neural
plasticity,2015,2015 ;504691

[22]LEE H S,KWON A,LEE S H. Oxytocin receptor genes
moderate BDNF epigenetic methylation by childhood trau-

mal[ J]. Journal of Affective Disorders,2022,306:167

[23]LIU R,SUN D,XING X, et al. Intranasal oxytocin allevi-
ates comorbid depressive symptoms in neuropathic pain via
elevating hippocampal BDNF production in both female and
male mice[ J]. Neuropharmacology ,2023 ,242 : 109769

[24]LIU Y,ZHOU L J,WANG J,et al. TNF-a differentially
regulates synaptic plasticity in the hippocampus and spi-
nal cord by microglia-dependent mechanisms after periph-
eral nerve injury[ J]. The Journal of Neuroscience,2017,
37(4).871

[25]LATREMOLIERE A,WOOLF C J. Central sensitization
a generator of pain hypersensitivity by central neural plas-
ticity[ J]. The Journal of Pain,2009,10(9) :895

[26 ] DURIC V, MCCARSON K E. Persistent pain produces
stress-like alterations in hippocampal neurogenesis and
gene expression[ J]. The Journal of Pain,2006,7(8) :544

[27]LOPES F, VICENTINI F A, CLUNY N L, et al. Brain
TNF drives post-inflammation depression-like behavior
and persistent pain in experimental arthritis[ J ]. Brain Be-
hav Immun,2020,89 :224

[28JANDERSSON K M E,WASéN C,JUZOKAITE L, et al.
Inflammation in the hippocampus affects IGF1 receptor
signaling and contributes to neurological sequelae in rheu-
matoid arthritis[ J]. Proceedings of the National Academy
of Sciences of the United States of America, 2018, 115
(51) :E12063

[29]01EARY O F,CRYAN J F. A ventral view on antide-
pressant action: roles for adult hippocampal neurogenesis
along the dorsoventral axis[ J]. Trends in Pharmacological
Sciences,2014,35(12) .675

[30] TAFET G E, NEMEROFF C B. Pharmacological treat-
ment of anxiety disorders: the role of the HPA axis[J].
Frontiers in Psychiatry,2020,11 :443

[31] MCEWEN B S. Glucocorticoids, depression, and mood
disorders ; structural remodeling in the brain[ J ]. Metabo-
lism ; Clinical and Experimental ,2005,54(5 Suppl 1) :20

[32]SMITH A S,JUREK B,GRINEVICH Vet al. Editorial ;
The oxytocin system in fear, stress , anguish ,and pain[ J ].
Frontiers in Endocrinology,2021,12 737953

[33]10VINO M, MESSANA T,DE PERGOLA G,et al. The
role of neurohypophyseal hormones vasopressin and oxyto-
cin in neuropsychiatric disorders[ J]. Endocrine , Metabol-
ic Immune Disorders Drug Targets,2018,18(4) :341

[34 ] BERTONI A,SCHALLER F,TYZIO R, et al. Oxytocin
administration in neonates shapes hippocampal circuitry
and restores social behavior in a mouse model of autism
[J]. Molecular Psychiatry,2021,26(12) 7582

[ 35 ] MARTINEZ-LORENZANA G, PALMA-TIRADO L,
CIFUENTES-DIAZ C, et al. Ulirastructural evidence for
oxytocin and oxytocin receptor at the spinal dorsal horn:
mechanism of nociception modulation[ J ]. Neuroscience,
2021,475:117

[36]LIU Y, LI A, BAIR-MARSHALL C, et al. Oxytocin pro-
motes prefrontal population activity via the PVN-PFC path-
way to regulate pain[ J]. Neuron,2023,111(11) ;1795

[37]WANG Y,ZHAO S,LIU X, et al. Oxytocin improves ani-
mal behaviors and ameliorates oxidative stress and inflam-
mation in autistic mice[ J]. Biomedicine Pharmacothera-
py,2018,107:262

(W75 H HA :2024-06-24)


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

WU B (A 2005 2585 39 565 1 #)(Journal of Hubei University of Science and Technology ( Medical Sciences) )

SISCAE T AT IR IR R, RARAR, 5. AL a9 25 AR A AR LR [T ], A AR S I S 3 (R R ) ,2025,39(1) -89 - 92.

ERENAEERARRER

A R LIRAER L HRE A

z%]-il,Z,J;] ‘;%]‘1'2’%‘ %il,Z* *

(LA s e B30 25 5 e, #4b T 43710052 S d A& F 4 du g TRA R+ )

BEENFRAERT AR PRI —HRAGH, AX BT E R TF A R B HEMER B H
R, RARECURY Ry HERY K TERF T AR AR ENAR, EXTERFHEERD
ML THRAARRD B2 E B E GMRAT, 455K T 0T &R TR A

KEEIR R A AR ARG AN A T

FE 525 :RI61 T EkERIRAD : A
S 20954646 (2025 ) 01-089-004

DOI:10. 16751/j. cnki. 2095-4646. 2024060503

TR (B RARSS ) #RIRES (OSID)

Research Progress on Pharmacological Effects of Polydatin
SHU Jing,XU Zi-hao, YAO Hui,et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Polydatin is a natural medicine extracted from the traditional Chinese medicine Polygoni Cuspidati Rhizoma et

Radix. In this paper,we summarized the research on the pharmacological effects of polydatin in the pastfive years, and found that

polydatin has significant effects in myocardial protection, vascular protection, neuroprotection, liver protection and anti-diabetes.

However, there are few researches on the molecular mechanism of the pharmacological action of polydatin,and the target protein it

binds to has not yet been determined. Research in this area will continue to be a hot topic in the future.

KEY WORDS ; Polydatin ; Pharmacological effects ; Anti-inflammatory ; Antioxidant ; Anti-apoptosis

FRALTF (polydatin, PLD ) J2 FRAL i 3 247 UK
Sy AT AT AR A A R R
NS E Sal ENINSE ol sk
w1 A 3 I
i3z N8

FURI oM 1007 0 A 22 R SR PR TR A
T FIVHRE PR S5 75 42 BR A 5 AL T R B AF BT,
TARIX BEP 1 25 W) A B A, R DR 25 00F e
BUF /R FTT 18], O Y T AT B R 2 H ., PLD
E R IR RAE | A O A TR S R A
T, X 2 A LU A B AR R, A
A GAFIVEAL PLD A 25 BAE AF 5015 D0, O HAE
PRHET WSS

o AT K QT IIZ F (5202210027037
* % JM(EVE# , E-mail ; hkyh003 @163. com

1 D AURIPIER

PLD B Wk MIFEIR Y7 O I8 O J7 T
BED B LR WLAEHE ( myocardial cells,
MCs) % 5% A B #) 25 (oxygen and glucose depriva-
tion, OGD ) FIGE PG5 [ E A4 , AL il 2 1o ik 4 o
MC US4 22, 38 MCs v Ca® " ¥R

2P .0 LA FE (acute myocardial infarction,
AMI) J2 Hy T 5e IR 3 ik 2 e BH 26 5 SOk LG JILIX
SR AN R, B LSRR 1) — b Al e e A= i i)
P o PLD AT LA 1 AR A% R E2 ARG F
2(Nrf2) / ML 2L 2R P4 1 (HO-1 ) 38 B% Bl 3ok B2 Vs
HIBYT AMI, %38 2 40 M N 2 5 Bt AL B


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

WHERH IR B (A 2005 4585 39 %585 | #(Journal of Hubei University of Science and Technology (Medical Sciences) ) L2 4

RSl B, IEF S OU T, Nif2 55 Keapl 454 525
M o FEid BE SR I B4R F T, PLD RE
1A AR Nef2 IR N5 Keapl fiff &,
MR 5] HO-1 FE ] 51 B i i e e S Rioert, ia
ShEENFA I L AEGTA AR AT Nif2/HO-1 Ji %
SERLAR N A ST S8 A A T B 5 2845538 i, PLD
o] PUE G Nef2/HO-1 3 i A 35 A7 5 i
HEPA 2 U A R B 2 0 WL ARE BB 0 UL 400 D £
L/

T g, PLD HAT i 41 21 7 e 4k
AIPERT o LT Al O U AL 3 800 T i K
JEGE R P B — > S B BLE AL, PLD REE J 2
PR /INE O ILET HE AR JEE , AT FBILAR 25 K e
SRR AR o AT s T
X — WL, TGF-B1 FELH LT YAl 473 18 3 S B A
O, A5 538 B AR A R DR T 1/ T B , (e ik
NG5 0T Smad2/3 FIl ERKL/2 (8RR 1L
Ak, BT AL A . PLD REAE 8 1 41 ]
TGF-B/Smad/ERK {55 i B A I K SO JJUEESE
Jo O LT 2 A AR B2 [) IRt m] i il JULJE St
H AP R GENEJRAE I

2 ImERPIER

{i 1L 5 7 73 (ischemia-reperfusion, I/R ) 1 {75
JESEUE I A BN " i VR B
J& , SN A MR R I RO AR R, 2
IR g R EE o PLD W] LRI T AT I /R 45
P R B SR RGeS N o FEEE ST K R 2l 1/
RERLS , {fi ] PLD 10mg/kg #EH , 1 R/d, % 2k
B2 A, IR BRI ZHZ b IL-18 . 1L-6 11 TNF-o
(1) 5 it I 2 PR AR, DA AL BE [ Nef2/HO-1 (1) 3R 3k
B3 B, s PLD BA i A AE B I BAL,
NI FE B /R 53005 h & 8 B A 4 AR S
PLD Xf 245 H /R 505 0 P4 VE 25 BEHL I 0 5%
TR A ) S5 Ok i — IR R M
iiEEya“}lM .

Ak, PLD AT LIGH :F AMPK/Nrf2 35 4% 5k i 5
SANE SN AR A SR I A A B, He b A A A
LA A B R S e B T 5 At . 244
Mk = ATP B4 T i R A 1), PLD AT DL
AMPK/Nrf2 345, A, AMPK 5 25 (0 4 45
YERT, Ja 2l Nef2 () 2 S 3 1, (i 45 255 R 1
SR, HE T bR A T BE R 3
], PLD W] R i) 4% AMPK/Nif2 38425 5 1ML 45
Az B, PTG SR AR o RS AR R BR A 1 A S o

PLD X gl k¥ e A 1k 1 3 Bt HA — 2 19 1
THER, B A BE P 9 5E 15538 & F1 9 AE A -
0 /DB SR A LA R B I A TR iR, 35 BE R 1Y )
PCSK-9/LDLR f 3k fahe'™ .

3 MERPIEH

M2 RGP B BN 2R EE R BULE N
FERR 22 RGP0 1 R It v, SR AR 0 L 9
TS T EEEM, BT PLD B EIL PL R
AP TIE M, T B IR T 48 2R 0% T8
FEZ), WPA 4 AR (PD) iR RN 45 1 I 46347
B AEI (SCL) i H I (ICH) HAF 1R 7 AR
fEHS

S SN2 A ) B o i 2 T 4 s K
P~ G4 R & . PLD 38 3 9/ 15 2 G B
(Ak) /8 J5 4 Bt 34 -3 B ( GSK-3B ) /Nrf2/NF-
kB 5555 A, BRARAE 2 41 PR 0 i /)N e o
Yia, 9% PD Sy BL AL (1) 42 3l D) B8 B A, M0
NI AR 5 Ak BT 5 B 22 B S A 4 AR T
B AN PLD A M 40 I I 1 A Sintl ik,
WRARR £ L 1A 3y R B3 5% 1 35 11 480 ( ROS) /K21,
1E PD gl vh  PLD ]y /> 1-F 42831
2,3,6-PUS ML IE (MPTP) 75 S 1) /)N B 22 s A2tk
b Z T RERE P 2T B0 Il ph e iR T,
PEE/INRIE ST RERIVK A o 7R 1T ARG sl i 56
1, PLD 36 A 38 /0N BRAE 282 37 3 1% B[] A4y R g
M. XL HEE AL, FTBE S PLD {2 A A ) 91
2N T AR R 2T T e

PLD 0] DL 33 5T 4846 35 L Bt 2 AT i S 0 1
VRO B R | LN 22 22 F R 3 BTN N e A
e NI RE . PLD %} SCI s AT (R4 FIG I 7 7k
FA a0 ek 42 S D) RE s A0 I T DA 2 3 s p
ZICFIE B T 240 L ( BMSC) 1 ) o Skt 1
7E SCI Wi %5 % ¢ & 2L () 4 A, PLD 3 i 3%
Nif2/ ARE {553l J4 ok Uof 2 22 hr 14 o R s i
WAk, i3 PLD 25 255K BMSC B AR IIE Nrf2/
ARE {5538 % , 7] 835 SCI gh R v i) b 2850
TR f2iE BMSC 43 Ak I 9 20 it 28 Je J5 240 Jf v e
FRRR BB

AL Gt , PLD X ICH J¢ H I kW H AR
JrAEH . PLD YE 8l Py 155 74 v i 18 I 425 Nef2/ ARE
R Ui S R el e 48 0T ) RE I 1 11
ik >0

4 {RBHER
PLD {yF RV 5 BT R DU A Th V5


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

B> R B (2R ) 2005 455 39 %5 1 ] Journal of Hubei University of Science and Technology ( Medical Sciences) )

PIFHC . PLD eI DU S AR A i i B i 57
(high-fat food feeding, HFD) 5| {2 iy AT #1455 . 8 1
ok /U A G R N TR P T R I, ) Y
(MDA) M e H Bk (GSH) & &, PLD 0] LA &L fR
PR U200 M 9 32 O S AR A A o

1 HED 53 (/N BRAR TR PR B s A A v
PLD #4 F $50 0] 32 25 400 /) BRUBE SR ) 2, ARG of.
AR TG [ TC Rl 2 A5 Wy R FE , 22 ik g 105
ARG R A7 o TR AR S DI % 1) IR 2 A
Birp, PLD W] 225N 98 P 5 9 0 bR 2 23 5 Bip
p-elF2o ,CHOP , ATF6 #1 p-IRE1 [ 3% ik /K, [F]
P 240 I W P Y A 3, TR S PLD i g 4 i
Jo 0 5 35 A0 D B Ok OR B R S S 0 BT
L FIR

RSV 2 o TR 5 | A i, ] R 3
ER NG TR 56 L 2 1 R A4 . PLD 5@ i i
T4 {5 2 P450 2E1 (CYP2EL) {5 53 % Nif2/
HO-1 1 TLR4/NF-kB p65, % Z 755 10 K BT
B EA —E R

TE 1 i5 Z 4 (LPS) /D-2£ FL B i ( D-GalN) 2
HUNRIE 72 & M T % 38 (fulminant hepatic fail-
ure, FHF) #5281 % 3 PLD AL FEXS FHF /N B
HATB B AP VE R, i REAR MG ALT F1 AST 3
P, U800 BT ZH 200 B 274543 , O DAGR) A T
AFEAIE TR Ak, PLD T4k B A AT 4100 i 455
/NERUIIEE IR BE A -0 (TNF - ) Y77 A2 B3 2816
Pyt (MPO ) 15 14 LA K 240 Jfd ] K B 73 5--1 (1ICAM-
1) Py B 40 M A BE o3 -1 /Y 30k, I FR 4l
Caspase-3 I 7% A% 5% 7 NF-kB P>

25 Bk AL BE I AR A T2 PLD X
JHE LR A R AR T E 22, X ] 2%
A CE Nef2 ARG AE 5 1% A1 ) NF-«B Ok 5
o L, PLD Al 36 y7 HFD 515 ) 647 |
RS VEIPR AN FHE S5 TP IESE 1 I TE R IR 259 o

5 #rEREIEA

W PR A — P 52 2 AR B0 , & R AIE
SR RAE N R 20 O, K B[] 1 g i b
SR AAC N, R B AN DI RERTL , & T
B HMUFE T, PLD A] g 1 35 Fr ROS 3% )
REANMIFRICH) A HLIA T/ B AL B Z R L
R O B e IR B 4N i T BE S i 40 A 4 ik
B>

Hig A 2 51 5 M A 8 37 401 ' 4% AH G, PLD
WL JE T PCSK-9 FI Akt {5 538 B, A 25 18 1L

B PRI £ 2 1 L I T & 11 . TC TG Al LDL,
TS B 7/ AT A , B vR b B TR BRI o 75
52K

T DR 1 22055 738 [ 5F 5 1 25 A 22 W R i B8 3
(B o SRR T RE RS 5 1 Do bl 20 28 1) K
AEREEYIF e, PLD il 4F Sirt3/Nref2 il ol 35 £ k7
PRTIRE , AT U6 20 5 B A B #8 e ) A8 5 3t
R S S 1 i

A 00 ) A S, A3 A RO, TG Nef2
HAE 538 5, PLD Af G B A 96 77 08 IR BOME IR
TRAH I FHE R AE 1 KR

6 INESRE

PLD SR R AL 0 B R Y =R 2 28
EY, AT Z 25 R, 58 O IR | 1
BRI AR OR LL ORI OGRS PR o i 1 9
TRAE AN IO T S B S i, PLD fiE
N Z R 1 A LR o

JRUEIRZ BT E EESE, PLD 7ESC 5 2 W) 4
BN R AR, X e R 2
G rP eS8 {5 51 I B 20 002 T, R XA T AL A
FIARSCAE HIHE 0 1B 2R 2R AT 2 i R SR AR
ke PR, % PLD SEA7 R R GERIE T, 45
AT ARG R EZ R

S 3K :

[TIME, 2B, WA F, % A EME A KL H
R RLT]. B L5 7 % 4 % ,2021,27(22) :241

[2]KARAMI A, FAKHRI S, KOOSHKI L, et al. Polydatin:
pharmacological mechanisms, therapeutic targets, biologi-
cal activities,and health benefits[ J]. Molecules,2022,27
(19) 6474

[3]WU M, LI X,WANG S, et al. Polydatin for treating athero-
sclerotic diseases: a functional and mechanistic overview
[J]. Biomed Pharmacother,2020,128:110308

[4]TSAO C W,ADAY A W,ALMARZOOQ Z 1,et al. Heart
disease and stroke statistics—2023 update: a report from
the american heart association[ J]. Circulation,2023 147
(8):e93

[SIER, EH, K7, % EAFELHFE Nf2/HO-1 £5
BHERBEARAECNER BN RBAHLI]. F
o R AL 2= % ,2019,27(9) 757

(6], R, UELE, % BT MM RGN
AREB BT LT ERFAEI] FEIEKRS
# 2 7¢ %,2020,36(10) . 1274

(7] WRsm &, WR 16, 2B, % R AL 88 &R AN BOu AL
S kR AALHE [T]. L & E %,2021,61


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

WHERH IR B (A 2005 4585 39 %585 | #(Journal of Hubei University of Science and Technology (Medical Sciences) )

(22) .47

(8% ME, 2%, AL # ot SIRT3 42 ik 5 IE &1 B 47
/N BORE ROBL VBTGB R g BRI ). A E
Z427%,2021,21(7) ;831

[(OVE R, RFE®, BE M, % EHHF M TCF-p/
Smad/ERK 1z 5 1 & % 3% & M0 IURE 78 K B BLAT 4
L I]. FAR ez 5 ,2024,44(1) :39

[ 10]JHURFORD R,SEKHAR A,HUGHES T A T, et al. Diag-
nosis and management of acute ischaemic stroke [ J].
Practical Neurology,2020,20(4) :304

[11]GUO H,ZHU L,TANG P, et al. Carthamin yellow im-
proves cerebral ischemia-reperfusion injury by attenuating
inflammation and ferroptosis in rats[ J]. Int J] Mol Med,
2021,47(4) .52

[12] s &, B 9L, & & . 7 ALH X R B Bk i 0 £ 14
R AR [T]. % R EF K % % 4] ,2023,57
(2):117

(1314 &), KA. B AL @ 1138 4% Nif2/HO-1 7 5 &
B R K BT R R ot B E A LT . R 25,2021,
43(2) :362

[14]SUN Z,WANG X. Protective effects of polydatin on mul-
tiple organ ischemia-reperfusion injury [ J]. Bioorganic
Chemistry,2020,94 ;103485

[15]LIN S,ZHANG Q, LI S, et al. Antioxidative and angio-
genesis-promoting effects of tetrahedral framework nucleic
acids in diabetic wound healing with activation of the
Akt/Nrf2/HO-1 pathway[ J]. ACS Appl Mater Interfaces,
2020,12(10) : 11397

[16]GUO Z,MO Z. Keapl-Nrf2 signaling pathway in angio-
genesis and vascular diseases [ J |. J Tissue Eng Regen
Med,2020,14(6) :869

[17]ZHU J,CAO D,GUO C, et al. Berberine facilitates an-
glogenesis against ischemic stroke through modulating mi-
croglial polarization via AMPK signaling [ J]. Cell Mol
Neurobiol ,2019,39(6) :751

(18] &L, A HE, =, %. B H &AL AMPK/Nif2
WA R KB 0 A R L A
KLIT. Hrir B 475 ,2024,59(3) :190

(191 ¥ RAT, &8, E 4k 5% 18 AL F 40 38 ik 35 8 2 1L L
st BT, E ¥ 4%3%,2022,28(7) 11302

[20]HUANG B,LIU J,MENG T,et al. Polydatin prevents li-

popolysaccharide ( LPS)-induced parkinson%s disease via
regulation of the AKT/GSK3B-Nif2/NF-kB signaling axis
[J]. Front Immunol ,2018,9.:2527

[21]BAI H,DING Y, LI X, et al. Polydatin protects SH-SY5Y
in models of parkinsons disease by promoting AtgS-medi-
ated but parkin-independent autophagy [ J]. Neurochem
Int,2020,134 :104671

[22]ZHANG S, WANG S, SHI X, et al. Polydatin alleviates
parkinsonism in MPTP-model mice by enhancing glycoly-
sis in dopaminergic neurons[ J]. Neurochem Int, 2020,
139.104815

[23]ZHAN J,LI X,LUO D, et al. Polydatin attenuates OGD/
R-induced neuronal injury and spinal cord ischemia/
reperfusion injury by protecting mitochondrial function via
Nif2/ ARE signaling pathway[ J ]. Oxid Med Cell Longev,
2021,2021 ;1

[24]17ZHAN J, LI X, LUO D, et al. Polydatin promotes the
neuronal differentiation of bone marrow mesenchymal stem
cells in vitro and in vivo:involvement of Nrf2 signalling
pathway[ J].J Cell Mol Med,2020,24(9) :5317

[25]ZHAO X,QIN J,LI H, et al. Effect of polydatin on neu-
rological function and the Nif2 pathway during intracere-
bral hemorrhage[ J]. J Mol Neurosci,2020,70(9) ;1332

(26] X%, & B, ZH 7, F. RAH X B AR A8 i 1
Fr 4o jE A B R R By A ALE LT ] R TR,
2023,45(1) .57

[27]LUO J,CHEN S,WANG L,et al. Pharmacological effects
of polydatin in the treatment of metabolic diseases:a re-
view[ J]. Phytomedicine,2022,102 ;154161

(28354, |4t , R X, . JBALH oy PRAT 16 #F 7 R
(], B B E o 40 %,2021,31(9) 1136

[29] YOUSEF A I,SHAWKI H H, EL-SHAHAWY A A, et
al. Polydatin mitigates pancreatic B-cell damage through
its antioxidant activity [ J ]. Biomed Pharmacother,2021,
133.111027

[30 ] BHEEREDDY P, YERRA V G,KALVALA A K, et al.
SIRTI activation by polydatin alleviates oxidative damage
and elevates mitochondrial biogenesis in experimental dia-
betic neuropathy[ J]. Cell Mol Neurobiol ,2021,41(7) :1563

(e H #:2024-06-05)

wchange


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

(HILREERFMEFR)) /Y

CAERH 27 B (B2 ) ) 2 B N AMATF R AT B B 25 AR ER S R, H G 4B R 25 T
8. WGIRBEIT S5 R MR . BT EOR . i, %y [ 255058 ] [ FEahEnroe ] [ R =27t
FE)] [ atsd ] [ 4R ] SR HA . WolHhn, YaliTm ., kARZoRmT .
I SO R EA R B, AR, SO Sk, BT AE . 1B ML IE—B60007, £ 5
A BRI — 500077
2 AR, WG — M NS E L PRI S © AR BHE TR SR s IR T 2505 A A By e
PErp L BRSO, EAAEESE AR, 5k SORMENE, Hib ., OCE -2 7R IE ST Y
L SESCOCHEIR3~ 8 A E A SR 2T (RS ) o BRI e T I o 32 AR T R
®) PR,
3 CPEJRRWERE N, Y BOROOF S sl T RLR R 1T f1a7 f11.1” JBAERR.
LA NG — B B TR, B IR N IR SC. TR 42 19864E 107 10 H [ 55 B 1L v 55 23 A 1
(k7 EE) BE . HiHAfF5#H0B3358—82 ( St A4S ) A XMERE.
4 EIERDLDWR, HNES CFATEY  DEMEERIGIEZS, #H=458, BARFH
T B AEE, B R L REGE, EMTRI B, O .
5 275 ORISR A BB SAFE B T ESCHON £, SRBDIUIARSHIRANIE SC, 2GR A TF R R
275 IR T SOR, # SCP I BLe 5 M F, 1ESCh ST AR YA B AR LI T i 455 80T . 18—l
ANHII20%%, Zid— A T405% . BERKALT

By Fe) FEE (—ZEE, BHEASS, ZEAESRIT; =AU EEE, H
LI =AEE, EmAE) CE]. A, L B ) 2 BT

[ 1) SC M ML A% B B (TTV )R FERTE R 1] T B2 2B 2 4f, 1999, 13 (3) + 198

[2JOLIVETTIG, ABBIR, QUAINIF, etal.Apoptosis in the failing human heart[J].N Engl J Med,

1997, 336: 1131
B UFT] MFEE (E4%) BAIMI BRI SR, 4F. &L (8ifEE 8 H 0.
T, BHAIMI B IR Hh . R, 4F: o)

[BIEAE LA IM] . SR db st AR TR AREE, 2001: 285

[T ARG RGELIN. W TH0% T4 LR IM]L S5k dbat: AR M, 2001: 285
6 T AE N LLWordH, 7 fi i 3 A M3 hiip://xbbjb.hbust.edu.cn ZEL T R G KR, B — A H
o G A R A B L, AN R R AE AT A SR f i A
7T RRRTEMHES BAAAE, IEPISCR AN, T -RPE, B LA UEEN . & YE KB
VOGBS RIS SC, TR R R, EEN AE D U I H 45K
8 ATFIEIMA i E AR TR 4 HRLEE ) (CNKT) ( ERBHIFE SCED E A TG ) (P ScRHEIFI
Bl E ) O8RS 6 ) ShMera. A TSR ANRE, mmEmE —MA LR RS,
AR EERA A, U 53 A7 A 3
9 ARTIANIRHG, VEETEA BN . A3 HNARWEE, EF ] B8, BhEHE S Wk
PRIBE Z N B9 TF 4058 TRk | IS B A5 A HL 3R

CIHIALRH 2B r e (BEAR) ) 2 45T



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

F)
IRy TEF KEW
®oEF kR Ok &
SV i B ez A= G 3 5 4
HREF EE R L
(Eﬂ&%@wﬁ)
B AMXFHRIZ, HFEAEFIP
= e P HBRFHIE, HEAFIT
EMME LPHABERFERIE, EEER, FEAFIF
¥ M ePRERFERIE. HEAEFIT
BEE ZRRAEREBDAMRASKIZ., LT

BEHFHT

AR FEFIREFRKR) (19874811 BT )

Journal of Hubei Unlver3|ty of Science %$39% F1H ( 251938 )
and Technology ( Medical Sciences ) 2025428 H kR

YRR EIVAE & W Administrated : Hubei Provincial Department of Education
FHEN AR F R Sponsored : Hubei University of Science and Technology
SRIEHHAR ¢ 4 b AR R S R R 4R Edited, Published : The Editorial Department of Journal of Hubei
F R, University of Science and Technology
Bl T Hm:aFE KAk Chief Editgr S WU Jiliang '

HER AT Deputy Ed|.tor : BAI Yuting, CHEN Yongbin
i . http:/fxbbib.hbust.edu.cn Cover Designer : ZHANG Liping
i SN Website : http://xbbjb.hbust.edu.cn
‘ E-mail : XNXYXB@163.com
il Sl Postcode : 437100
B & 1 (0715)8266018 Telephone : (0715)8266018
DAL T T ART Kiflss s Address : 88 Xianning Ave., Xianning City, Hubei
LT T 77 A AR PR3] Printed : Xianning Wanda Culture and Media Co.td

ISSN 2095-4646

H\H il
CN 42-1839/R 464258

ft 15.00 Jo/HA



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


 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20250110171622
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     507
     197
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     CCW
     None
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     96
     95
     96
      

   1
  

 HistoryList_V1
 qi2base



