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Preparation of Long-circulating Nanoparticles Encapsulating

Oxymatrine and Study of Its in vitro Release Characteristics
ZENG Zi-rong,DING Jie-giong
(Hubei Key Laboratory of Diabetes and Angiopathy ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT ; Objective To prepare and characterize the long-circulating nanoparticles encapsulating oxymatrine and study
their release curve in vitro. Methods Long-circulating nanoparticles encapsulating oxymatrine were prepared by the W/0/W emul-
sification solvent evaporation method, and the quality indexes of nanoparticles, such as appearance, particle size, potential, drug
loading and encapsulation rate were investigated. The in vitro drug release behaviour was investigated by dialysis bag method, and
the kinetic model was fitted. Results The long-circulation nanoparticle solution loaded with oxymatrine had a light blue opalescent
appearance ,a particle size of (85.67 £2.47) nm,a potential of ( —20.725 £2.5) mv,an average drug loading of 21.09% ,an
average encapsulation efficiency of 74.39% ,and an in vitro drug release rate of 80.27% with in 24h. On the basis of the variance
analysis of the fitting equation, the drug release behaviour of the long-circulating nanoparticle was consistent with the Ritger-Peppas
equation. The fitted equation was M, =32. 1056 (>*®"* ) ,R* =0. 93235. Conclusion The prepared long-circulating nanoparticles
encapsulating oxymatrine are evenly distributed, have good stability ,and can slowly release drugs.

KEY WORDS ; Oxymatrine ; PEG-PLLA ; Nanoparticles ; Release in vitro
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SISt k3 A, 2MA, PR, 5. CYP2CI9 AR S SRR LR HRH A FHm]]. ARHARFRFR(EF
#),2025,39(2) ;98 - 102.

CYP2CIO ERE S M EBEEN MR 1FEZI

KEA EHOE FRA R KT M R

(1 BABHRCE B [E 540 25 2 B, W JF 43710052 MALRHAC S B2 MG 48 — I B/ AL
POER | MR L P Q)

WE:HMN R TERAZKFEERNLE CYP2C19 £ HA M B LA GER ARF I F B, Fik
BEROATERREAZREZEERAMALEZTALEGER S S I HATEERN, XA L PO
PLTFM CEF B A A AR R T A E LR ki, ZRF 7R LR F 20mg 5 W | 20 mg,
WU R A A E 4 2 5 14h, A E SR AR B 15 - B B 0% (UPLC-MS/MS) 3 ) 5 ofn #F o S 5 Jor o £ B9 o 2
Ff K Jil Phoenix WinNonlin 8.2 45 it # 4, L1 4F 7 EH A (NCA # 5 ) it H B 4wk 4 = & PK ZHHF M TR
CYP2C19 HF A T MR % 0, SR BA LR E# R4 P R4 8 RHLE C,, F AUC, 2
74 (286.2+75.7) pg/L, (511.9 £198.5) pg + h/L; (542.8 +123.6) ng/L, (1075. 58 +476.21) pg - h/L;
(1209.1 £165.6) pg/L,(4539.83 £1064.55) g - h/L;3 4[| £ R HFA L E M (P<0.05) . FA 5 H# 5l =
FEAAETT, IEH AR P R AL VIR AR ALY C,, A7 AUC,, 271 7 (264. 1 £84.7) g/ L, (545. 11 £229.8) ug - h/L;
(538.7 £183.1) pg/L, (1110.66 +826.33) pig + h/L; (1234.4 +182. 1) pg/L, (4308. 98 = 1500.34) pg + h/L;3 418 % %
HELELFEW(P<0.05), WHFERLHF54(C,, AUC, AUC,., ) By JLFT 39 Ik 90% & 5 X |1 35 3% T
80.00% ~125.00% ., #5if B /ME CYP2CI9 HEE A 27, AT 5 5 CYP2C19 B & ity T/, F 2% W
B3 e BBV R AR AR T W 2R B DA R S Bt AR

KB WA eb 5 CYP2CI9 EH A S o Rah h % 5 b

HE %S :RO17 SMHERFRIRED A
N EHS:2095-4646 (2025) 02-098-006 FFAgRE ( FIRARSS) #RIRES (OSID)
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Effect of CYP2C19 Genetic Polymorphisms on the

Pharmacokinetics of Omeprazole
ZHU Qi-tao,JIANG Min-sheng, GAN Fang-liang, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the influence of different CYP2C19 genotypes on the pharmacokinetics of omeprazole
magnesium enteric-coated tablets in Chinese adult subjects. Methods A total of 32 healthy Chinese adult participants were recrui-
ted for this study. Each subject received a single oral dose of the reference formulation of omeprazole magnesium enteric-coated tab-
lets while fasting, followed by genetic testing. The study employed a single-center, randomized , open, single-dose , two-formulation,,
four-period , two-sequence fully replicated crossover design. Participants were administered either the test formulation (20 mg) or the
reference formulation (20mg) ,and blood samples from those in the fasting state were collected up to 14 hours post-administration.
The concentration of omeprazole magnesium in these blood samples was quantified using ultra-performance liquid chromatography-
tandem mass spectrometry ( UPLC-MS/MS). Key pharmacokinetic parameters for omeprazole magnesium were calculated utilizing
non-compartmental analysis (NCA module) via Phoenix WinNonlin 8.2 software to assess how different CYP2C19 genotypes affect

drug metabolism. Results After administration of the test formulation,C,, and AUC,, values of the normal metabolizer group,the

max

intermediate metabolizerer group,and the slow metabolizer group were(286.2 +75.7) wg/L, (511.9 £198.5) pg + h/L; (542.8 +
123.6) wg/L,(1075.58 £476.21 ) pg * h/L;(1209.1 £ 165.6) pg/L, (4539. 83 + 1064.55) g - h/L respectively. There were
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significant differences among the three groups (P <0.05). When taking the reference preparation on a fasting basis, , C,, . and

AUC,, values of the normal metabolizer group,the intermediate metabolizerer group,and the slow metabolizer group were (264.1 +
84.7) meg/L,(545.11 £229.8) g - h/L;(538.7 £183.1) wg/L,(1110.66 £826.33) pg - h/L;(1234.4 +182. 1) ug/L,
(4308.98 +1500.34) wg - h/L, respectively, and there were significant differences among the three groups (P <0.05). The

90% confidence intervals of the geometric mean ratios of the main pharmacokinetic parameters (,C,.. ,AUC,,,AUC, ) of the two

preparations were all within 80.00% ~ 125.00% . Conclusion Variability in CYP2C19 gene polymorphisms among individuals re-

sults in differences in CYP2C19 enzyme activity and affecting plasma concentrations and overall pharmacokinetic profiles of ome-

prazole magnesium enteric-coated tablets in the human body.

KEY WORDS : Omeprazole Magnesium ; CYP2C19 ; Genomics ; Pharmacokinetics ; Enteric-coated Tablets
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BASERIMEEE-D3 (1) lf 45 GE AR N 10eV, 3 ”HTIEH%‘IS
9 0.163s, T 2 5t 43 A 1Y 25 S 43 51 ok
2346.214»nvil98.03\nvj349.214»nv2198.030
1.3.2 I3AE S Ak 3

Dz [ MSEAE R T 96 FLAR A ZS [ 13
50pL PLK 350l M Bt % 3t s Fedik i e AR
¥ 2min, 78 % RS R LL 4000rpm 3 17 B 0
15min, §L 100wl WA 2 145 96 LR N, Jin
A 500 L Fi B TR A1 5 Bt i e B i g

PR I
\ M“{'WV\’W ] Ll J j"\\”’w_ﬂj }\,\,\J.VAAM’

SRR ; QFWREE MAHFE M F 96 FLAk h I A
2 HIMAE S0, Hm A 50pL N bR TAE# (OPZ-
d3-YYMMDDIS1 ) F1 300 L 2 )%, J5 2e 8 57
F1 00 2% A i — 330 OFR HE I 2K A - T 96 FLAR
JOA bR HE I 3% SOuL, i A SOl P 45 T 4FE
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1.4.3 AL St %R E 2 S e

fid & 2. 000, 5. 000, 50. 000, 320. 000,
750. 000ng/ml [ 5B fi o F5° 1. 3. 27 T ) o 7
I HFEASE it B3R 5 Y A X A DA i A 3, g o Jo
WA T A 6 IR 5 5EHE il HOKG 5 B2 A TE A
JE o £ BE AT A L (B RS 2 5 o B
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K1 REEAEADEHEAHHN HEEEERERE
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AEl/(gml) V% EHE/%
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PTG o A B2 B SRR IR JS 4 e o , o — R
SFATAREE 6 i FEah , 7R A IR ACE 27h, )R
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69d,7E — 70°C [ A Ul 5 UC, A i 72388 H.
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AT IR ) v & R 13 5] 1 8 A 7
RIFUA 5 1/ 5 1,4 B AR R LI IRy %2/ %2
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TH# RSO BORIIAAR KBS, I, AR
RIG LRI 30 15230 RN 254030 12284k
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%3 CYP2CI9 £ KA A AT HKHAN L ZE

M Crnas AWy, 2 . I’ (IF
- /(yel) /(g b A ) [
EEREREG:D) 6NN SLARA 0N ADAS  BHDA G9NE

ERRELEON) NOBOT MERAT 0T0B LI MY AU

EREREO=S) 000500 F 59006057 F 24005 LBl 5810 4B:0%

EEERUADE, «P<0.05, 5% FRH NG 8P <0.05,

R4 CYPCI9 ERRMAMEZHASUHAGH AL

M Cona AL, l2 [ Il (W
" I ugjL) /g W1) h I} /l /(1)
FERuBs0=0) L0860 SE1498  0Ba0l6 Le6+L05 BO:OK N0:0%

BEREEEDD) SRS I0GEER T 0%A5 L0l BHIH D6
BUARE(=d) A0 Sl * 308 2004 B0 Bl

SEEREANE, «P<0.05; 5 B FR A4S 4P <0.05,



102 WHERHEF DR (A 2005 4585 39 %5 2 ) (Journal of Hubei University of Science and Technology (Medical Sciences) )

2.3 CYP2CI19 A A A 2 TR £ f5swd o 25
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SIcHER: R4 K3 F, 2 F RBAFILRE v IR T B RAR NG 2D F R []]. AR FRFR
(E#H),2025,39(2) :103 - 106.

nREHIEEORGETEERAMRA
B ERET R

EHCE' KA 2
(L AR S B E S 80 5 5 B, B A 43710032 A ok 0 B B R 52 ALH A0 0 )

WE BN AREBREILECORBAEFERBEARANG G ZHE, - F TN EDERE, Fix
R T WA A ESZ R XK I,60 7&K R H o = 36 7] fnsg g 30 7, 4 B B4 A E R %R
#(T,100mL: 40mg) 2%, % tb. % 7| (R ,4mg) B — i, 5k F| UPLC-MS/MS J7 i 40 i fn 3¢ o 4 4L B 2 8 25 4 iR, %%
FEAAGFRETEAG GRS HTINEEDER R &R FHEREZRE A5 A8
Je5% C,. AUC,, AUC,.. 45 % (4.129 +2.538) #1(3.980 +2.227 ) ng/mL  (11.4 +8.3) #1(11.1 +8.0) h + ng/mL,
(11.6 £8.4) #1(11.3 £8.2)h - ng/mL; % & R 3 % R | 7 F2 %t ) 7 89 % 4L R & C,o AUC,, (AUC,, 27
(3.655+2.065) #1(3.073 2. 144) ng/mL (11.2 +6.4) #1(10.5 +5.9) ng/mL  (11.4 +6.5) #1(10.7 £6.0)
ng/mL, Z3 ¥ 5% m /N ZFJUMHME LI 90% B (5 X 835 %74 80% ~125% . i HB &L B 2 2R H A
Al R EZEMEERE LA EDERME,

KBIR B AL R E 1 R UPLC-MS/MS; & 4 4 3tk 5 2 50 %

FE 43S RI69. 1 CHRERIAED : A
TEHE 20954646 (2025 )02-0103-004

2 FAA R R, T O RAAY H A R

FRFE (RIRARSS ) #R1RAL (0SID)

DOI:10. 16751/j. cnki. 2095-4646. 2024070110

Bioequivalence Study of Tizanidine Hydrochloride Oral
Liquid in Healthy Chinese Volunteers

JIANG Min-sheng,ZHU Qi-tao, GUO Dong-sheng,et al
(School of Pharmacy , Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubet 437100, China)

ABSTRACT ; Objective To study the pharmacokinetic characteristics of tizanidine hydrochloride oral solution in healthy Chi-
nese volunteers and further evaluate its bioequivalence. Methods According to a two sequence four cycle completely repeated cross-
over design,66 healthy volunteers (fasting 36 and postprandial 30) were treated with either the test formulation (T,100mL:40mg) or
the reference formulation (R,4mg) per cycle. The drug concentration in plasma was detected using UPLC-MS/MS method. Final-
ly, pharmacokinetic software was used to calculate its pharmacokinetic parameters and evaluate its bioequivalence. Results The
C,..,AUC,, ,and AUC,_ of the test and reference formulations of tizanidine in the fasting test were (4. 129 +2.538) and
(3.980 +2.227 )ng/mL, (11.4 +8.3) and (11.1£8.0)h - ng/mL,(11.6 £8.4) and (11.3 £8.2)h - ng/mL, respectively.
The C,,.,AUC,,, and AUC,, of tizanidine in the postprandial trial and reference formulation were (3. 655 +2. 065) and
(3.073 £2. 144 )ng/mL,(11.2 +6.4) and (10.5 +5.9) ng/mL,(11.4 £6.5) and (10.7 £6.0) ng/mL, respectively. The
90% confidence interval of the least squares geometric mean ratio of pharmacokinetic parameters falled within the judgment range
of 80% -125% . Conclusion The test and reference formulations of tizanidine hydrochloride have bioequivalence in fasting and post-
prandial trials.

KEY WORDS : Tizanidine hydrochloride oral solution ; UPLC-MS/MS ; Bioequivalence ; Pharmacokinetics
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70, AR 5 5 o R AN AR K S ], BEAR
s R FE PN A 25 R R S L R IR L A
W PR XEE R ] 25 245 FE G PR FH 253K

AR [ 5O T TR A7 1l 24 Jo i ML 7 A — X
PEPEA ALY ) FRATR ER R HLJC R 1 ARIE W
FIERRR T HLIE E WIS 25 04T AR 2 327 LU AR
WEFE, LAXT LA ity 55 SRt 25 1 1) 254X 80 0 27 4HAIE
M FH T R, G ik S8 A 22 T DA 5 R
TR

| HESEE

1.1 #HHR55

AR CT) < 791 R s 78 ] 245 10 0 A BR 2
A AR 7 AR IR A FLJE 8 1R W A% - 40mg/
100mL; It 5 : 230601 5 7 #5: 96. 6% . 2 L il 7
(R): Covis Pharma A= = ) $h 1R & 4L & & A
(Zanaflex ) ; M #%: 4mg; #it 5. CONFW; & #i.
96.3% .

UPLC I-Class U #H 83512 . Xevo TQ-S Fii%{X
A1 UNIFI 1.8.0. 0 %45 40 PR35 i 35 [ Waters
ZNEAEE
1.2 XA

ARYGRI I T R BT AR By it
e, T A AT 5 1 52 1808 TR 800 TR 25 2 KU
Ja ¥ A B IE R EA . PR E AR T
ZEM GCP RTINS, 70 i IR IE 32 13 1Ak
Was 542 4, AR5« B EE 18 54-Y [ 2023 ]
011 =,

A b : QF % =18 J8 %5, By ;@5
P2 H AT =50. Okg, W2 F WIAE =
45.0kg, A F 5% (BMI) 19 ~ 26kg/m’ ( i A
) ;@2 H H &S B FEFE . HEBRbR
#E: ORZ A s e E R A ERA S YR
Ykt 3 N AN HRIMZ T 5 3.6 AW
LA 3 N HWNS T B IG IR % .3
A H PRI s @A A AR AE 525 A I R S, 5
TRKE R A O FEL I | S0 2 G A S I T B A 0 D S
B A I R S s QWIS G sl i FH 245 ) i
B PAPECF L2 AR T e SRR | D S R 19
PR 3 H R AR A ) & @] Rg R A g
ARETE AN BT F A AN
1.3 &KBur%

AV IR FH 8 Ly (B IL T B
BN NS 2 Bt o L =R o g i 4

A 53 IR A 32 il 500 5 2 e R R0 G — R, B
JAAMLZE 245 1 U, WG DRI 3d, 2l BN BT 1
Wb . o ARG R B2 AR . &
HERIESE 2 /D 10h, T4 R FHR S
2524, 090 T 45 25 i (Oh) K245 245 )5 Smin, 10min
15min . 20min ., 30min, 40min ., 50min. 1h 1. 25h,
1.5h.1.75h 2h .2h20min ,2h40min .3h 4h .6h .8h
10h 12h RAEFK L2 3mL, &5 7452524
K FIFh i mlR PR (IR 1, B2
800 ~ 1000kcal , H: 1 £ 50% 14 #4554 J5 T B 7
Du e R e T T PR — B0, YRR R S H
PATF 2R 7545 0 6] 30min N IR A 231 7 45 24 Hif
(Oh) %525 )5 5min  10min . 15min ,20min .30min |
40min, 50min, lh, 1. 25h, 1. 5h, 1.75h, 2h,
2h20min 2h40min 3h .4h 6h 8h  10h 12h R&EF
Jikifi. 3mL,

k1 GlEEHRERIMARK

Ao i BHR  Bklal  #ELT
22 Jkeal Jkaal Jkaal Jkaal

FEEY L] 250nL. 90.00 3.00 .00 170.00

PE{ZJ ZA

TREZEHE  (40:l)g  168.84 61.04 .08 3519
KEAFZEEL  (0l)g 16,00 18.60 108.20  143.00
SiBEmEE (0:l)g 14160 0.00 0.00 147.60
£4E (100£3)g 9.2 $.20 1.20 143.60
HEAH (keal) - L8 1648 2048 956,16

ERAR AP AR =t/ g B R 2 A =tk s BT 2 80 = Okl

1.4 AEH ARSI B ST

A IR AR A A BT DKOK S 3 2 3 i )
TR AN AT, B, B E
1200g,4°C , 10min; ¥ M 45 ¥ 0. 75mL; R £ )5
60min 52 A L, 120min PN R BB AR VKA o R
F UPLC-MS/MS 50 & 1 3% rh B FLJE 5 RV
1.5 %it¥7 sk

R 52120 A A i 24 e B - 52 B >R 1L 445 TR
A} SR, i A Phoenix WinNonlin 8. 2 G514k {4
AR P 2 BT vk (NCA ) b L e 52 1 25 3l
PRI
2 % R
2.1 SEAFH

= IR A H 36 B, A 35 B2 il E

SERL T 4 RIS . 30 (90 F 4,6 10 4535
B DU, 191 o oAl RO 5 4F % 04 (31.0 £7..0)
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& AREE R (66.4 £7.8) kg; Bk (168.3 £7.0)
em, RTEFEECH (23.4 £1.5)kg/m’
Bt A2 30 ], S 5E 1 4 FE S
5o Forb 28 Bk B2 R Lotk 529 1 R DU,
1451 Ay Al R T 5 A 08 A (29. 0 £5.0) %5 (A H R
(67.0+7.5)kg; HE H(170.9 £6.2) cm; R EIE
Bk (22.9 £2.0)kg/m’,
2.2 HEHFHAHMER
Hh [ g R SR IR LI E 2 R R 5 2
Pl R 25 RS T B9~ 4 it 24 ¥k 32 - Ik ] i £
Q1R T i 2 e R - R Hh Ze &) 2, 8L
P ESRE R Ak 2,

8 — T

o

ncentration(ng/mg)

il
ﬁhﬁ\#\\%‘“ﬁ —

0 12
Time(h)

Bl EHRA TR TS RE-H A 4

%&F\ﬁ’\g

B e
T T T T 1
8

0 2 4

oncentration(ng/mi)

10 12
Time(h)

B2 BEZRAWFHMERE-HE & E

*2 BESEEZEMBERATIRELR
RWEERHFSHLE

BERE RERE

LHEAO=Y)  ANAAG=Y) RN AREAG=N)
Coflnl) 41958 AWN RS0 3Bl
T DMOMLE)  LOOMAN)  0G0B30) 26006060
Gy /(hengl) 114283 IL18.0 1264 105259
MGy /(hewnl) 116284 11344 14265 107460
W) 040:0.7 041207 040:0.06 041:0.8
fyh L1203 L1408 L9021 L1031
WHELA)  SUST60B04 GSIB2T05 93483 SL9704 8863
TPl UG0S0 MG 1M1 TR0 LT 61880805

2.3 AMEFRESMH

AR E B FLE E  EEE AT, 2
A S il C,,.,, AUC,, F1 AUC, ., 253) %
SR /N TR LA YIE HE 90% B A X [8] 433l
93. 66% ~ 114. 61% .97. 11% ~ 108. 43% .
97.40% ~108.69% . fE%& )5 5% T, 32l 5
MS KR C,.,, AUC,, M AUC, . 24 3h2%: 5 i
AN T LA ¥ (E EE 1Y 90% B A X [H] 43 i A
107.84% ~ 138. 41% .100. 31% ~ 111. 81% .
99.83% ~111.04% , 75 R J5 i3 H i/ —
e JUAT B L 1) 90% A5 X [H] #4 7% 7E 80. 00% ~
125.00% ) 7 ¥ Bl 9, 9 il 700 B A 26 0 S 3k
ZERIWF 3,

%3 RESEEAZEMEERSTORBLRZEERHFS AN ENF R E 247

AR NTHERRE

B A I EETY : MM LEEE
i ks FREAT) ARHAR) TR b /% e R R
BE C,./(ng/ml) 3,50 338 103.61 93.66 ~114.61 3.3 RSABE
AUC,./(h + ng/mL) 8.900 8.700 102.61 97.11 ~108.43 19.69 ABE
AUC, ./ (h* ng/mL) 9.000 8.800 102.89 97.40 ~109. 86 19.75 ABE
£F € e (ng/mL) 3,082 2503 12.18 107.84 ~138.41 3.5 RSABE
AUC,./(h + ng/nl) 9.600 9.000 105.90 100.31 ~111.81 33.59 ABE
AUC, ./ (h* ng/mL) 9.700 9.200 105.29 99.83 ~111.04 19.54 ABE

2.4 mAMHSH

2SI R AL RS & R N 37. 1%
(13/35) 2 L 4LA B0 % A %0 38. 9%
(14/36) o 4 J5 5% ik 0 41 A RS0 1F 2% A %
40.0% (12/30) , Z Wil I AU B F 4 & A%l
40.0% (12/30) . AR TR A 1 %, T
PEEAREN, BFEREN AR F, ARH

P 3 B R 5 T =R IUAE R A RS
FRAE RSt PR A PR 4

3 % i
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WE B 9% /D E#(BBr) Xt ig £ 8 (LPS) 15 5 o i £ sh iR 45 M9 %, S F 3t A A AL#L. 7
ERELERAANREESHGFEET 2B 0 KA MK RA T, LB IEH (Ach) a8 % 45 (SNP) 4
R B AR R AR B i 2 d L R R B3R E BBr(0. 1 ~ 10pmol/ L) 7] 38 % 4K 49 & 54 ik 2R 30min, 44 J§ F 1pg/mL
LPS 403 2h, 385 LPS ¥ 5 iy o % 5K A & 05 00, B R0 &4 I T = 20 Bl 2 P i — S & (NO) An i —
BE(MDA) AP &R Al A e #2405 2 8 F B (L-NAME) 1mmol/L 5 Tempol 1mmol/L %% & /) & 7 £ 3
JKER 30min, EH EA YA ES R, EFHEKRIN TN, &ER IPS B F KK NO & &, % v MDA & &,
LPS f# Ach i B WA KRB KIEA ., BBrAE G, EA ER B LM ERFE N, L-NAME 3 DL FH By
BBr #y 3t A 1E F , Tempol %t BBr 81 Fl T 51 . $A 77 ,SNP % 5t J5 vy % 4 1 1 47 5K 15 I A2 i A 4 b #4898 ) i
T, 5% BBra@ 3t 7 NO 5 5, % LPS ¥ 5 #y £ 3 ik W9 % o o6 2 75 i Stk B B0 B R AP 1R AL

KGRI N B AL — A A I E R

1 E 5 %S :R966 X EkFRINAD ;A
S 120054646 (2025 )02-0107-004 FRFE ( RIRERS) #71R4A5 (0SID)

DOI:10. 16751/j. cnki. 2095-4646. 2024082010

The Protective Effect of Berberine on Lipopolysaccharids-

induced Thoracic Aortic Ring Injury
LI Qi-hui,ZHAO Yin-li,ZHAO Xin-yuan
( Henggougiao Town Central Health Center ,Xianan District ,Xianning Hubei 437000, China)

ABSTRACT ; Objective To investigate the effect and mechanism of berberine (BBr) on lipopolysaccharide (LPS)-induced
impairment of thoracic aortic rings. Methods The Kunming mice thoracic aortic rings were quickly isolated and suspended in a
Multi Myograph System. The isolated rings were pretreated with different concentration of BBR (0.1 ~10umol/L) for 30 min,and
then treated with 1 pg/mL LPS for 2 hours. The changes of isometric tension were recorded induced by LPS. The Nitric Oxide
(NO) and malondialdehyde (MDA) levels of thoracic aorta ring homogenate were measured by the kits. Aortic rings isolated from
mice were preincubated with L-nitroarginine methyl methyl (L-NAME) 1 mmol/L or Tempol 1 mmol/L for 30 minutes. The above
drug treatment steps were repeated ,as well as the record of isometric tension. Results LPS dramatically decreased the content of
NO and increased the level of MDA. LPS dramatically impaired acetyl choline ( Ach)-induced endothelium-dependent relaxation
(all P <0.05). After the treatment of BBr,the above situation was alleviated in a dose-dependent manner. L-NAME blocked the
function of BBr. Tempol had no effect on the function of BBr. However, sodium nitroprusside ( SNP)-induced endothelium-inde-
pendent relaxation was not altered in all groups. Conclusion BBr plays a protective role in LPS-induced oxidative stress injury of
endothelial dysfunction in aortic arteries isolated from Kunming mice ex vivo by regulating NO signaling.

KEY WORDS : Berberine ; Oxidative stress; NO; Vascular injury
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FFEMERSHREENRE—AMA(NO),
B LK &R — AL R A (eNOS) By L E
FAH = A N B DI RE BRI AR AE J& eNOS 7%
PEREAR, NI AE NO [ A5 s 2D, 7= A 57 22 1 306
4 (ROS) . WF5e'" WoR, s £ 0 (LPS) 3 ROS
FrEAEREZ . ROS AU ZSFEAR NO 19 A= R FH BE
B2 FH eNOS f#ABEE, WK B 2 1 ROS™
/NEEGR ( BBr) HLAG 0 LA AR B0 7R, e 2 o
o I FR 1 B T TR R B AR SR = W Bk,
TRy ek I A S RERERS ' . BBr %) LPS S A
I wE JK PN Bz 40 LR A B T 2657 A B2 200 e g 45 L A
AP L, JHG AT A6 A6 AL e/ 4 e i o T
ARG B AT TR A5 R 15T BBr X LPS 531
F= Bl BRI 5 i S LA FA ML o

| HBSEE

1.1 3t
L1155

Z M IH I 5K 7 K & 58 DMT620M ( J 22
Myo Technology /A ] ) o

RHE FREK (Phe, fiE5 031M1736V) | 2Bk
IHH (acetyl choline, Ach,it5 BCBG2401V) | 2 i
LK 24 % Y 155 ( L-nitroarginine methyl methyl, L-
NAME , #t 5 BCBF4375V) i34} ( sodium nitro-
prusside , SNP , ${t=5- 228710) .NaCl(#it5 S-3014) ;
KCI ( it %5 P-9541); NaHCO, ( #it & S-5671);
KH, PO, (it %5 P-9791) ; MgCl, - 6H,0 (#t5 M-
2393) ;CaCl, - 2H,0(Hit5 C-7902) ; D-glucose ( #It
*5-200-075-1) Fl Tempol (it WXBC3452V) 41
Wy F Sigma 2 W; LPS (R 3K F, #t 5
34231201011) ; BBr ( Fil 4 T, it B139120) ; NO
I MDA 320 & (R s E A HD) o
1.1.2 ZZiGshY)

6 HELWI/NE, HEME, 1A 25 ~ 30, 1 3 #1t
BRI, g : SCXK2015-0018,,

113 SCH sl n e &

Krebs 753 : NaCl 118mmol/L KCI 4. 7mmol/L
NaHCO; 25mmol/L | KH,PO, 1. 2mmol/L MgCl, -
6H,0 1mmol/L CaCl, + 2H,0 2. Smmol/L D-glu-
cose 11mmol/L, VA K H i@ A 0,/C0,(95:5) i)
IRA S AR A, = 8 W (60mmol/L) 1y
Krebs %5 W T ] J7 v & S5 BE 7K 1 11 KC B 4 i
JR R R Y NaCl,

1.2 %oy
12,1 e
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Diffusion Kurtosis Imaging and T2 Quantitative Imaging in

Detecting Early Denervated Skeletal Muscle in Rats
HU Wei,HUANG Yao, YIN Wei,et al
( Department of Radiology ,Xianning Ceniral Hospital ,The First Affiliated Hospital of Hubei University
of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT : Objective To investigate the role of diffusion kurtosis imaging ( DKI) and T2 quantification in the early detec-
tion of muscle denervation and to improve the accuracy of early diagnosis by combining multimodal imaging parameters. Methods
MRI scans were performed on the gastrocnemius muscles of rats within 4 weeks post-surgery in the nerve injury group and the con-
trol group,and four imaging parameters-mean kurtosis( MK) , mean diffusivity( MD) , fractional anisotropy(FA) ,and T2 relaxation
time were evaluated , and linear graph models were constructed. In order to further improve the diagnostic performance of the model,
the AdaMCCA algorithm was used to perform weighted analysis on the imaging parameters of the nerve injury group,and the corre-
lation was verified with the MCCA algorithm. Results The MK-based linear graph model showed the highest diagnostic performance
four weeks after surgery with an area under the curve (AUC) of 0. 806. In addition, after integrating the four imaging parameters,
the weighted model of the AdaMCCA algorithm also achieved good results, with an AUC of 0. 667 (95% CI. 0.388 ~0.945) ,and
showed strong reliability in feature selection,with an average consistency correlation coefficient (CCC) of 0.7 for the final model.
Conclusion Multimodal imaging parameters based on DKI and T2 quantification can effectively detect muscle denervation, espe-
cially in the early postoperative period. MK, as a key imaging feature, showed high diagnostic value. By combining the AdaMCCA
algorithm , this study not only provides a new early detection method for muscle denervation,but also provides new ideas for imaging
research on related diseases,which has important clinical application prospects and scientific value.

KEY WORDS ; Muscle denervation ; Diffusion kurtosis imaging; Multimodal imaging
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LR 2 il 28 S AT el Z2 b s IR 5 |/, A 95 )
P g A 2 A R L 3 B g o AR A I A
R ARG E KA BB UL denervated skeletal
muscle , DSM) f4] 12 W & 5& T 11 R A 25 AL e [
(electromyography , EMG) . EMG 212 W i1 & 1 14
A T B SR1T, EMG 18RSI 2 #2857 e 1) 1
i LI, A2 W 45 SR04 2 RO 1 45 T T HL M
DL BRRER LA el , i HA — & i o e, —
162 ~3 JALUEA BN R S5 s
B RREAA AT IrEH B ISR, (H R X R
XF O RE R AL, B AN RE R0 A& B DSM,

g 1 4R 5 /% ( magnetic resonance imaging,
MRT) w] 2 0L A1 E 4= A1 b LU0 2K pf 28 )L
W7, MRI 945 R AR T T % H T R4l v
W03 5 & B LR A2 4. BN AUS 5 ( diffusion
weighted imaging, DWT) Jg P — RE 5 45 1] 15 1A 2H 21
WK o4 H0E 2 i T AN PE 7 i, & 2k T
S FOIRZS HK 73747 503 A1 IR o 387 70 417 A i
P, 318 1 2 W 3R B 22 24 ( apparent diffusion coeffi-
cient, ADC) {H 3K & 5t RAE K 4> 74 HUZ 3 g
T3 7K V2 1 B e 2H 2 D AOWE 45 4 728 A Ay
ik o PRIk & 3014 (diffusion tensor imaging, DTT)
JEAE DWIEER E A K 70 T 7E 4L 23 180, AL L
ZTHEY D7 ) 4% ) SR RO LN S5 H S50 TR G
4% ( diffusion kurtosis imaging,, DKT) 7] i i< 1A%
LKy B AR BE A 1) MR SR A A 1) S PR AL
WA G50 R AR . DT S804 1) Sk 4y
B (FA) AHRS A 1) 5 (RA) FIR LY HCZR 2L
(ADC) C FH T PE i w6 L A9 | 25 Bl 48 S | ke
L E IR RATRAE " . DKL Bk it m iR
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A5 B, AT LB Ry B LS B A AR i R B
Ko BRAEXT B LA | e AN B R I Y
FW], 5165 DWI ZH0H L, i ] DKI 25500 i
FAEA T RAL AT BT RETE LT . A5 B FEHTHE
PEVEHY DK A T2 7€ i il AR e A6 I 5 40 2k 1 22 iy
ML TR

1 MR57FE
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SR % H T, ZAR. BDG B4 mNGS f£3F HIV B EILE IR KM T E ML P a4 ui A )], A FmFiR
(E2),2025,39(2) : 116 - 120.

BDG B4 mNGS 7E3E HIV Bk L= B K
AFEMXPRZEME

ZF EAER
(l.KAEFEHAFIERE XK, 4/ K& 130117;2. EHRBARERTR S REER)

WE:BH i mF 1,3--D & R4 (BDG) Bk & ZH FH A — R & (mNGS) £ 9 A % %.0% 6 [ 7 4
(HIV) &2 L2 W BB 5 Ji 70 & i 3R (PIP) W9 2 B8, ok BB Mk £ 4 P72 e #3509 48 HIV &% PIP oy
21 B LEAn 41 e PIP JL &, K 48 PIP £ LWl RAFAE, & At BDG B¢ & A %8 i 8 VE 78 7 ( BALF) &y
mNGS 14 PIP W% W 86k, 4 31 Xk TAERAE s & (ROC dh &) , oA —H it x . 458 BALF #§ mNGS
HHATEAHY0.907(95% CI0.772 ~0.963) , f13% BDG &y dh % T @ 7 4 0.869(95% CI 0.743 ~0.971) , X
4 PIP J& & & % BALF i) mNGS #n 1 ¥ BDG # f£ 2 Wi o 7] & 12 AN F 21 30 ( RBUE 83.2% ,F5 53 F 94.3% )
#0164 6ng/L( RHET79.2% 457+ % 93.1% ) o Spearman F5AH X 947 7~ ,mNGS 7 7| # v fn ¥ BDG # % % 4
F# M (r=0.718,P<0.001), % BALF # mNGS F 7|4t =12 M frf % BDG=64. 6ng/L Bk &L Wi b, R & E X
95.2% (95% CI 74.1% ~99.8% ) , %5 5 & % 85.3% (95% CI 70. 1% ~93.9% ) , Ji Y= T M & % 76. 9% (95% CI
55.9% ~90.2% ), [ FAMAE K 97.2% (95% CI 83.8% ~99.9% ), L5 74 HIV &4 PIP ty L& £ 4 W,
B 4T i1 7% BDG Bt 4 BALF mNGS 4 By T PIP % 1,
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Diagnostic Value of BDG Combined with mNGS in
Non-HIV Infected Children with PJP

AN Bo-yu, WU Chun-feng
(School of Clinical Medicine ,Changchun University of Traditional Chinese Medicine ,Changchun Jilin 130117 , China )

ABSTRACT ; Objective To evaluate the diagnostic value of serum 1,3-beta-D glucan ( BDG) combined with metagenomic
next-generation sequencing ( mNGS) for Pneumocystis jirovecii pneumonia ( PJP) in with non-human immunodeficiency virus
(HIV) infected children. Methods A retrospective collection was conducted on 21 PJP children and 41 non PJP children from 4
hospitals. The clinical characteristics of PJP patients were summarized ,and the diagnostic efficacy of PJP was evaluated using ser-
um 1,3-beta-D glucan (BDG) combined with BALF-mNGS. Receiver operating characteristic (ROC) curves were drawn, and
spearman analysis was used to analyze the correlation between the two group. Results The area under the BALF-mNGS curve of was
0.907 (95% CI0.772 ~0.963) ,and the area under the curve of serum BDG was 0.869 (95% CI0.743 ~0.971). The optimal
cut-off values for BALF-mNGS and serum BDG to distinguish whether PJP was infected were 12 sequence numbers ( sensitivity
83.2% ,specificity 94.3% ) and 64.6 ng/L (sensitivity 79.2% , specificity 93. 1% ) , respectively. Spearman correlation analysis
showed a significant correlation between the mNGS sequences and serum BDG (r =0. 718, P <0.001). When the number of
mNGS sequences in BALF was = 12 and serum BDG was = 64. 6 ng/L,the sensitivity was 95.2% (95% CI74.1%-99.8% ),
the specificity was 85.3% (95% CI 70. 1% -93.9% ) ,the positive predictive value was 76.9% (95% CI 55.9% ~90.2% ),
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and the negative predictive value was 97.2% (95% CI 83.8% -99.9% ) for joint diagnosis. Conclusion Early BALF mNGS com-
bined with serum BDG is helpful for the diagnosis of PJP children with non-HIV infected.

KEY WORDS : Pneumocystis jiroveci pneumonia; Metagenomic next-generation sequencing ; Diagnostic efficacy ; Children
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Effect of Doxycycline Combined with Methylprednisolone on the
Symptom Progression and Serum Inflammation Related Indicators in

Children with Severe Mycoplasma Pneumonia
HU Qing-yan, XIA Qun,ZHAO Bing
( Department of Pediatrics , First Affiliated Hospital of Bengbu Medical University ,Bengbu Anhui 233004 , China )

ABSTRACT ; Objective To investigate the effects of combined treatment with doxycycline and methylprednisolone on symp-
tom progression and serum inflammation related indicators in children with severe mycoplasma pneumonia. Methods 86 children
with severe mycoplasma pneumonia who received treatment in the pediatrics department of the First Affiliated Hospital of Bengbu
Medical University from March 2023 to April 2024 were randomly divided into an observation group and a control group, with 43
cases in each group,using a random number table method. On the basis of conventional treatment, the observation group was treated
with doxycycline combined with methylprednisolone , while the control group was treated with azithromycin combined with methyl-
prednisolone for 7 consecutive days. The clinical efficacy, symptom improvement time, changes in serum inflammation related indi-
cators[ lactate dehydrogenase ( LDH) , interleukin-6 ( IL.-6 ) , C-reactive protein ( CRP) ] before and after treatment, lung function
[ forced expiratory volume in one second ( FEV1) ,forced vital capacity( FVC) , peak expiratory flow rate( PEF) ] ,and adverse reac-
tions were compared between the two groups. Results The total effective rate of the observation group was higher than that of the
control group,and the improvement time of each symptom was shorter than that of the control group,with significant differences be-

tween the two groups( P <0.05) ; After treatment,the LDH,IL-6,and CRP levels in the observation group were lower than those in

« FEGUUH SRR F AP G E RTH (2023by2d085)
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the control group,while the FEV1 ,FVC,and PEF levels were higher than those in the control group,with significant differences be-

tween the two groups( P <0.05) ;There was no significant difference in the incidence of adverse reactions between the two groups

(P>0.05). Conclusion The combination of doxycycline and methylprednisolone is effective in treating severe mycoplasma pneu-

monia in children. It can shorten the time for symptom improvement, reduce inflammation levels,improve lung function,and is rela-

tively safe for short-term use.

KEY WORDS : Mycoplasma pneumonia; Severe illness ; Doxycycline ; Methylprednisolone ; Azithromycin
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Efficacy of Alprostadil Combined with Shenmai Injection in
the Treatment of Acute Severe Pancreatitis and its

Effect on Serum Inflammatory Markers
TIAN Zhuo,MA Jin-chun
( Department of gastroenterology , Huangshi Aikang Hospital affiliated to Hubei Institute of Technology,
Huangshi Hubei 435000, China)

ABSTRACT ; Objective To investigate the efficacy of alprostadil combined with Shenmai injection in the treatment of acute
severe pancreatitis (SAP) and its effect on serum C-reactive protein (CRP) and procalcitonin( PCT). Methods 122 patients with
SAP admitted to the hospital were enrolled and divided into control group and observation group by random number table method
with 61 patients in each group. The control group was treated with Shenmai injection,and the observation group was treated with al-
prostadil based on the treatment of the control group. The clinical effects,recovery time of clinical symptoms, serum biochemical in-
dicators,,and the incidence of adverse reactions were compared between the two groups. Results Compared with the control group,
the total effective rate of treatment in the observation group was higher (90.16% vs 75.41% ) (P <0.05) ,the recovery time of
abdominal pain,bloating, nausea and vomiting and gastrointestinal function in the observation group was shorter (P <0.05). After
treatment , the levels of amylase (AMY) ,lactate dehydrogenase (LDH) ,lipase (LPS) and creatinine (Cr) were decreased,and
the levels of albumin ( ALB) and prealbumin (PA) were increased in the two groups. Compared with the control group,the levels
of AMY,LDH,LPS and Cr in the observation group were lower,and the levels of ALB and PA in the observation group were higher
(P <0.05). After treatment , the levels of CRP,PCT and IL-6 in the observation group were significantly lower than those in the
control group (P <0.05). The incidence of adverse reactions in the observation group (9.84% ) and the control group (8.20% )
were nosignificantly difference (P >0.05). Conclusion Alprostadil can help strengthen the clinical efficacy of Shenmai injection
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in acute severe pancreatitis ,improve the clinical symptoms and serum biochemical improvement effect,and has good safety and is

worthy of clinical promotion.

KEY WORDS : Severe acute pancreatitis ; Alprostadil ; Shenmai injection ; C-reactive protein ; Procalcitonin
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Clinical Effects of Shenjia Capsule Combined with Oryzanol
on the Impotence of Diabetes Mellitus Patients with
Deficiency of Both Heart and Spleen

LIU Rong,CHEN Wei,ZHANG Qiao, et al
( Department of diabetic nephropathy ,Xianning hospital of traditional Chinese medicine ,Xianning Hubei 437100, China)

ABSTRACT : Objective To study the clinical effect of hospital preparation Shenjia capsule combined with oryzanol on pa-
tients with diabetes impotence of heart and spleen deficiency. Methods 60 cases of diabetes mellitus complicated with impotence in
our hospital were chosen and randomly divided into control group and observation group,with 30 cases in each group. The control
group were treated with general western medicine, the observation group were received Shenjia capsule based on the treatment of
the control group,The improvement of blood biochemical indexes and impotence were compared between the two groups. Results
The fasting blood glucose and 2-hour postprandial blood glucose in the observation group were significantly lower than those in the
control group after treatment ( P <0.05). Compared with the control group,the main typical symptoms of impotence with deficiency
of both heart and spleen,such as fatigue,lack of appetite, frequent urination , palpitation , insomnia and impotence were significantly
improved in the observation group (P <0.05). The scores of international index of erectile function (ITEF-5) of the patients in the
observation group was significantly higher than those in the control group. Conclusion Shenjia capsule combined with oryzanol is a
effective treatment for maintaining the blood glucose level of diabetic patients and improving the impotence due to deficiency of
both heart and spleen,and worthy of clinical application.

KEY WORDS ; Diabetes ; Deficiency of both heart and spleen ; Impotence ; Shenjia capsule ; Oryzanol
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Efficacy and Safety of Er Chen Tang Plus and Minus Formula

for the Treatment of Cough Variant Asthma in

Children Based on Systematic Evaluation
XU Fang-wei, YAO Cui-chan
( Guangzhou Women and Childrens Medical Center ,Guangzhou Medical University , Guangzhou Guangdong 510620, China)

ABSTRACT : Objective Based on the theory of phlegm-based treatment,a meta-analysis was conducted on the clinical ran-

domized controlled trials of using Er Chen Tang as the basic formula for treating cough variant asthma( CVA) ,to provide evidence-

based medical evidence of its treatment principle and therapeutic efficacy. Methods We comprehensively searched for domestic and

overseas published clinical trials on the treatment of CVA with Er Chen Tang as the basic formula, conducted literature screening

and data extraction,and applied the Cochrane systematic evaluation method to conduct meta-analysis on the total clinical efficacy,

recurrence rate during the follow-up period of the affected children,and so on. Results The treatment of CVA in children with Er

Chen Tang plus and minus formula was better than the treatment with western medicine alone in terms of total clinical efficacy,at

the same time,the relapse rate was lower after using Er Chen Tang plus and minus treatment alone or in combination with western

medicine. Conclusion The phlegm-based treatment of CVA in children has certain accuracy and rationality in clinical treatment.

KEY WORDS : Cough variant asthma;Er Chen Tang;Traditional Chinese medicine ; Children ; Meta-analysis
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Observation on the Therapeutic Effect of Yiqi Hewei
Capsule Combined with Conventional Western

Medicine on Chronic Atrophic Gastritis
WANG Zheng, LI Ning,ZHOU Xian-yan, et al
( Department of Traditional Chinese Medicine ,Nanyang Second Peoples Hospital ,Nanyang Henan 473000, China)

ABSTRACT ; Objective To analyze the effects of Yiqi Hewei Capsule combined with conventional western medicine on gas-
trointestinal function and inflammatory mediators in patients with chronic atrophic gastritis (CAG). Methods A retrospective anal-
ysis was performed on the data of 122 patients with CAG in our hospital from February 2021 to February 2023 , and they were divid-
ed into a control group (treated with omeprazole) andan observation group ( treated with Yiqi Hewei Capsule + omeprazole) ac-
cording to the principle of 1: 1 matching principle,with 61 cases in each group. The clinical efficacy, TCM syndrome scores, gastric
mucosal pathological scores, gastrointestinal function indexes [ motilin ( MTL) , epidermal growth factor (EGF) , gastrin (GAS) ],
and serum inflammatory mediators [ interleukin (IL-6,1L-33) , tumor necrosis cytokine-oac ( TNF-t) ] were compared between the
two groups. Results After treatment, the total clinical effective rate of the observation group was 90. 16% (55/61) , which was
higher than that of the control group (75.41% (46/61) (P <0.05). The atrophy, chronic inflammation, activity scores, and the
main and secondary symptoms of TCM syndrome in the observation group were lower than those in the control group (P <0.05).
Compared with before treatment, GAS decreased in both groups,while MTL and EGF increased, and the levels in the observation
group were more significant (P <0.05). After treatment, the decreases in IL-6,1L-33 ,and TNF-« in the observation group were
greater than those in the control group (P <0.05). Conclusion The treatment of CAG patients with Yiqi Hewei Capsule combined
with omeprazole enteric-coated capsule has a significant effect,which can reduce symptoms,inhibit inflammatory response ,and im-
prove gastrointestinal function.

KEY WORDS:; Chronic atrophic gastritis; Yiqi Hewei Capsule ; Omeprazole enteric-coated capsules ; Gastrointestinal function;;
Interleukin-33
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Causality Between Hypertension and The Risk of Kidney

and Ureteral Calculus: A Mendelian Randomization Study
PAN Zhao-wen,TU Yi-wei,XIA Yan,et al
(School of Pharmacy , Xianning Medical College ,Hubei University of Science and Technology,
Xianning Hubei 437100, China )

ABSTRACT : Objective Mendelian randomization( MR) was used to investigate the causal relationship between hypertension
and kidney and ureteral calculus. Methods All research data were collected from the IEU Open GWAS Project database. The hy-
pertension dataset included 55 955 patients and 162 837 controls, including 16 380 466 single nucleotide polymorphisms ( SNP)
for association analyses. The dataset for kidney and ureteral calculus included 2427 patients and 334 772 controls , including 10 894
596 SNPs for association analyses. The instrumental variable SNP was screened , and the results of inverse variance weighted (TVW)

method were used as the main index of the effect. The results of MR-Egger regression, weighted median method, and mode-based

v BEETUH WHERHEA PR G 0] 3T H (2024 HX086 )
* o+ JW(EVEZE , E-mail 113797803450 @163. com



WU bR (A 2005 22585 39 5 2 ) Journal of Hubei University of Science and Technology (Medical Sciences) ) 143

weighted estimation were used as references. The sensitivity was tested by leave-one-out method ,the heterogeneity was determined

by Cochrans Q test by IVW method and MR-Egger method , and the horizontal pleiotropy was tested by pleiotropy function. Results

After screening,a total of 60 instrumental variable SNPs were selected. The results of heterogeneity test showed that there was a

certain degree of heterogeneity among SNPs (P <0.05 for both IVW method and MR-Egger method ) . Therefore , the results of ran-

dom effects model were used for effect evaluation. IVW and weighted median methods showed evidence to support a causal relation-

ship between hypertension and kidney and ureteral calculus. MR-pleiotropy function test showed that horizontal pleiotropy was un-

likely to affect the results(intercept = —6.5e —05;P =0.643). The leave-one-out method showed that no SNPs were present that

significantly affected the results. At the same time, the odds ratio and 95% confidence Interval of IVW method and weighted medi-

an method were both greater than 1,indicating that hypertension was positively correlated with the increased risk of kidney and ure-

teral calculus. Conclusion MR analysis provides strong evidence that hypertension may have a causal relationship with kidney and

ureteral calculus,and that hypertension promotes the occurrence and progression of kidney and ureteral calculus.

KEY WORDS ; Hypertension ; Calculus of kidney ; Calculus of ureteral ; Mendelian randomization
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A Study on Predicting the Spherical Equivalent in
Myopic Children from Primary and Middle School Based on

Multiple Linear Regression Analysis
HAN Shuo, WANG Bin,LIU Sha
( Baotou Medical College of Inner Mongolia University of Science and Technology,
Baotou , Inner Mongolia 014010 , China)

ABSTRACT : Objective To investigate the main factors influencing spherical equivalent (SE) after cycloplegia in myopic
children from primary and middle school,and to establish and validate a predictive formula for SE in cases where cycloplegic re-
fraction is challenging to perform. Methods A total of 415 myopic children from primary and middle school ,who attended the oph-
thalmology clinic, were continuously enrolled and randomly divided into Group A (formula derivation group) and Group B ( valida-
tion group). Basic information was recorded,and uncorrected visual acuity (UCVA) , axial length ( AL) , mean corneal curvature

(Kv) ,and post-cycloplegic SE were measured. In Group A, the relationships among UCVA, AL, Kv, and SE were analyzed, and
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predictive formulas were derived through multiple linear regression. The effectiveness of these formulas was then validated in Group
B. Results The study included 415 myopic children (830 eyes) ,with 212 boys and 203 girls from primary and middle school. The
mean SE was ( =2.40 +1.40) D, mean UCVA was (0.46 +£0.26), mean AL was (24.31 £1.08) mm, and mean Kv was
(43.65 £1.37) D. SE showed no significant correlation with sex (r=0.032,P >0.05) ,but was significantly correlated with age
(r=-0.373) ,school grade (r= -0.447) ,UCVA (r= -0.582) ,AL(r= -0.695) ,and Kv(r= -0.117) in all cases (with
P <0.05). AL showed a significant correlation with UCVA (r=0.457) and Kv (r= -0.245) (P <0.01) ,with no evident col-
linearity. Based on these relationships, three linear regression formulas were developed. Data from Group B were substituted into the
three formulas separately,and the predicted SE values were compared to the actual measured values using a paired-sample t-test.
The differences were not statistically significant (P >0.05). The formula, SE =35. 859 — 1. 007 x AL - 0. 315 x Kv, provides a
more accurate and objective estimation of SE after cycloplegia, with high clinical applicability. Conclusion The spherical equivalent
in myopic children is correlated with age, grade ,mean corneal curvature,axial length,and uncorrected visual acuity. Prediction for-
mulas for the post-cycloplegic spherical equivalent were established and validated, providing guidance for clinical cases where cy-

cloplegic examination is difficult or impossible in myopic children.

KEY WORDS ; Myopia; Spherical equivalent; Axial length ; Kv;Prediction formula;Linear regression
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Perioperative Rehabilitation Nursing for Artificial Hip Arthroplasty
Based on the Health Action Process Approach Model

YU Yi-bing,ZHENG Pei-wen,XIAO Hao-tian, et al
( Wuhan Fourth Hospital ,Wuhan Hubei 430034 , China)

ABSTRACT : Objective To explore the influence of rehabilitation nursing under the guidance of HAPA model on the periop-
erative nursing effect of artificial hip replacement. Methods The study included 200 patients who underwent hip replacement sur-
gery in our hospital. They were divided into the control group and the observation group according to whether they were offered
nursing ased on HAPA model. The nursing satisfaction, pain score, Harris hip function score , et-up-and-go test time , MBI score and
quality of life score of the two groups were compared. Results The observation group had higher nursing satisfaction and better pain
scores , Harris hip function scores, get-up-and-go test time and MBI scores than the control group (all P <0.05). Regarding quality
of life scores,the observation group was better than the control group in physical functioning, psychological functioning,social func-
tioning and health self-perception scores (all P <0.05). Conclusion The perioperative rehabilitation nursing program for artificial
hip replacement based on the HAPA model is feasible and effective.

KEY WORDS:HAPA ; Hip replacement surgery ; Rehabilitation nursing
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CTAR I ZREX & «TMS X B L )5 & [RGB &
7 W Iy 5E A0 4 7E B = B #2 I

PO 75 2 - 5 4
(LiEd & — ARERSEER,ZH % 233000)

WE:BH WA THRMAAY (CTAR) Y A A E L E Mt # (TMS) f #8305 B 7 A4 iy 2
Flo Fik PR UK S o R L B BV AR B 124 ] 5 AR S AT &,k B B IEL R 2020 4R 3 A E 2023 4
2 A ,31 ] 52 LR 3597 (AT BE4L) 31 4] 523 4k CTAR ) 4k (CTAR 41),31 4] 52 4k «TMS 36 97 (:T-
MS 41),31 6% A7 Hah £ 7 CTAR B & ‘TMS(Fk 6 41) , R Al i B AR AR E B W sk iF 0 B %
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S Bl E At E R A ATIE . ER BT R A 4E AR KR 4 F SSA i 43 B 1K (P <0.05) ,SWAL-QOL
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KGR THARMEN NG EE L M f g WAER, BEES BRa EFRE

hE 4% S R651 CRKPRIRAD : A
L EHS 120954646 (2025) 02-0156-004 TR ( ZRARSS ) #RIRH8 (OSID)

DOI:10. 16751/]. enki. 2095-4646. 2024081307

Effect of CTAR Exercise Combined with rTMS on
Swallowing Function and Quality of Life in Patients

with Dysphagia after Cerebral Infarction
ZHAO Hong, CHEN Ling-ling, XIAO Rui-hong
( Bengbu Hospital of Shanghai General Hospital , Bengbu Anhui 233000, China)

ABSTRACT : Objective To observe the application of CTAR exercise combined with 'TMS in patients with dysphagia after
cerebral infarction. Methods A total of 124 patients with dysphagia after cerebral infarction,who were treated in the hospital from
March 2020 to February 2023 ,were selected as the study subjects. Among them,31 patients received routine symptomatic treatment
(control group) ,31 patients received CTAR exercise ( CTAR group) ,31 patients received rTMS (1¥TMS group) ,and 31 patients
received CTAR exercise combined with rTMS on the basis of routine treatment ( combination group) . Swallowing function was eval-
uated using Water Swallow Test and Standardized Swallowing Assessment ( SSA) ,and quality of life was evaluated using Swallo-
wing Quality of Life (SWAL-QOL). Therapeutic effects and safety in different groups were observed and recorded. Results After
treatment , the Water Swallow Test grade and SSA scores in all groups were decreases (P <0.05) ,and the SWAL-QOL scores in
all groups were increases (P <0.05). Moreover, the improvements were greater in combination group (P <0.05). There were sta-
tistically significant differences in total effective rate among the groups (P <0.05) ,and the rate in combination group was highest
(P <0.05). There was no statistically significant difference in the total complication incidence rate between different group (P >
0.05). Conclusion For patients with dysphagia after cerebral infarction, CTAR exercise combined with *TMS can improve their
swallowing function and the quality of life,and shows a good overall effect and safety,and finally can be popularized.

KEY WORDS : Chin tuck against resistance exercise ; Repetitive transcranial magnetic stimulation ; Cerebral infarction ; Dys-

phagia ; Swallowing function ; Quality of life
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Textual Research on Genuineness of Hubei Angelicae

Pubescentis Radix
TU Zhi-heng, SHEN Hua, WU Wei-gang, et al
( Jiuzhou Tianrun Traditional Chinese Medicine Industry Co. Lid , Wuhan Hubei 430040, China)

ABSTRACT ; Angelicae Pubescentis Radix,a traditional Chinese medicine frequently utilized in clinical for treating rheumat-

ic arthralgia and wind-cold type common cold. It§ indicated that Hubei is abundant in resources of Angelicae Pubescentis Radix,

with recording in multiple classical pharmacopeias dating back to ancient times. While it is well-established that Angelicae Pubes-

centis Radix is a genuine medicinal material from Hubei, no scholar has thoroughly examined the reasons behind its genuineness in

Hubei. A comprehensive study was conducted on Angelicae Pubescentis Radix, exploring seven aspects ; species , origin, characteris-

tics , germplasm resources , processing methods, chemical composition, and pharmacological effects. This research aimed to clarify

the genuineness of Angelicae Pubescentis Radix in Hubei Province and offered solutions and recommendations for existing issues in

the local industry,such as species confusion,inadequate processing standardization,and deficient quality standard system. This ap-

proach provides guidance for the cultivation, production, fundamental research, development, and application of modern Angelicae

Pubescentis Radix in Hubei.

KEY WORDS : Angelicae Pubescentis Radix ; Hubei ; Genuineness ; Textual research
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Pharmacological Effects and Clinical Application of Alpinetin
XIAO Yu-jie, LIANG Jia-wei, RUAN Ying,et al

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

ABSTRACT : Alpinetin, a natural compound primarily found in Zingiberaceae plants,has gained attention in recent years due

to its diverse pharmacological effects. This review summarizes the pharmacological properties of alpinetin and its potential in the

treatment of various diseases. Current evidence suggests that future research should prioritize conducting rigorous clinical trials and

large-scale epidemiological investigations to ensure a thorough assessment of alpinetin$ safety profile and therapeutic efficacy.

KEY WORDS ; Alpinetin ; Pharmacological effects ; Anti-inflammatory effects ; Antioxidant effects ; Antitumor effects
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Research Progress of Umbilical Cord Mesenchymal Stem

Cells in the Treatment of Diabetes and its Complications
TU Ya-li, LEI Yi-ning,ZHU Dan,et al
(Hubei Key Laboratory of Diabetes and Angiopathy ,Hubei University of Science and Technology,
Xianning Hubei 437100, China)

ABSTRACT : Umbilical cord mesenchymal stem cells,a kind of multifunctional stem cells existing in the umbilical cord tis-
sue of newborn babies and capable of differentiating into many kinds of tissue cells, have been widely used in the basic and clinical
research of diabetes mellitus and its complications due to their abundant number,low ethical controversy,low risk of infection,and
strong proliferative and differentiation ability. In this paper,we reviewed the relevant literature in recent years and systematically e-
laborated the mechanism of the role of umbilical cord mesenchymal stem cells in diabetes mellitus and its complications, as well as
the challenges of clinical application,to provide more theoretical basis for the application of umbilical cord mesenchymal stem cells
in diabetes mellitus patients,with the aim of pointing out the direction of further research on the treatment of diabetes mellitus and
its complications by umbilical cord mesenchymal stem cells.

KEY WORDS : Umbilical cord mesenchymal stem cells; Type 1 diabetes; Type 2 diabetes ; Diabetic complications ; Regenera-

tive medicine

R ( diabetes mellitus, DM ) & —F L) 5 M TIDM) #1 2 AU % PR 5 (type 2 diabetes mellitus,
W RRAAE AP , [ BRWE PR ER & 23 ol T2DM) 2 PP UL IR SE AL, TIDM 3
Bl R ,2045 AR FUBEOR AN R0 A3 7,83 RS R BRI IEMBS Rz 1
2. 1 BB SR 5 (type 1 diabetes mellitus, — BJREAEAEARIMAR MR 2 A (0 KU o I8 02 B A

« HEEWUH A BB RS (2024 AFB1025 ) 5 W1 JU R 2 B P52 BHFF % T 43 (2022 YKY18) 5 #fl Jb - 2 e 11 )5 3 B 4
(BK202414 ) ; i 3LRL £ 2 Be k1] A 7E 55 H (2023 HX121)
# # W {E/E# , E-mail ; zhudan @ hbust. edu. cn
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TIDM FAGRGHIT 73k Bk , o TR 5 Y
R 2 FN G HE Fe SN JBR % B 14 Wi PRz ] 32 2]
ARKBR . 25%03R 77 =& T2DM & 1 £ 26977
AP AN (AN TS %o IR A 0L A
XA VR FH 22 A A 9T IR, ek
MU IE 25 S SR B ME O JUE | 145 0 22 A 48
PR EE REFR G, X R ATX DM e HIf &
)T 00 7E JEBE

Tl T HA B 2wk L A
LB LR 1S iE 2 U0, Rt , TE 4% Fh Ay 7
B RAIZ N TR, R R BRI AN
[] , 140 ) 4% SR 4= RE T 41 | 22 68 T 40 i F 5
RET4E 3 RSB, B (8] 78 53 1 40 2 (umbili-
cal cord mesenchymal stem cells, UC-MSCs ) J& /775
T L i Z2 DR T A, HAA IO O i A
PETFPEAR LA K S5 RE 7 s 50 5. B e,
UC-MSCs 7EMEBRIFIGYT B 2207 1 1 v a4
FH A A5 A 0 2 T BE A2 ] I 7K LS 3 o7
PRI K i S5 o AT UC-MSCs 1 A= ) 2
R N HAERE RO VR T Hh A AT 2k, 2
AE DM N H I A AR YT SIS 2 1 e 4%

1 UC-MSCs BJ&EM= 4R

UC-MSCs +& M7 ] Fi] Wharton” s Jelly (WJ)
SR T e I O o N e N NP 2 1 =4
DX LB T DX DA B i A B e 2 i 5 T
YERTENG LK B ik fe i B B2 4EH] . UC-MSCs
EHA LU OR B =, SRIBGE T
T HRFE 2 T QAR MU T 2 8 s @4 M TR+
AR TCRIERAE A5 FATTBE 0% 7853 F AR I 3¢
HE X B2 ZUR IR F= ' BB AT 98 K ) 1Y 51 BE
71 @HEATIRIT I RUBSAI , 5] Ay 200 T R s 7 R 4 11
WU ARA ; @4t A TR AR BA 20 ae, Hik
A B BRI B KU, B AT LR UC-MSCs 734k
JI U5 AL S AT ML Lo UL AT L % VLA | o 22
20 P 200 A 200 L B e B2 A 240 i 55 s @ LA IR
GBI, BV ELA G e 410 ) A A e 8 A R Ak . B
JEEW T 431 I ) B R T B ) DL B HLA-G6 3k
)Pk 1 NS5 5 o 40 i r) SR e 4 i 4 1T, DALt
oSN E PR B — & B Re ek o T B ]
755 T 48 M9 ( human umbilical cord mesenchymal
stem cells, hUC-MSCs) & & 13 — SR B2 1 7% )G
ATLAZE A MHC T 2680 11 3870 ¥, 5 R e
25 Bk, UC-MSCs J2 5 FR 5 41 1697 #1034 41
JR TR

2 UC-MSCs R K miATT * R BL

2.1 UC-MSCs f£45 G I7 F 4936 7 TR

W R 2 — i B 22 g DXL 5 kS 19 L s i b
R SRR ARG, R AL AR PN R % B AN e £
Feor R, 7 AR R A T 5 R 4 SRR
ERGAMEY . BIRE RAEAE Z FA YT S R
77 % AR B 24 BT R RE YIRS TR A X — e, R
RETE— & B2 B LR B8 I OB 7K - 9822 0 1
Ak E . UC-MSCs HA Hany /1L RE 11, fiE
Wik Z P A 2L, 5556 8] 75 5 T 40 A
L, UC-MSCs HA 5 /5 1 1% M A, WA, A
P2 ISP o R 0 SR PR, A R A B 3R 4 i
B, W5 B B0 1) Tk UC-MSCs, BT 85 2111
&, iR WK S hUC-MSCs AN AT LA SCEEE 4 DR s K
SRUA IR 38 3 A WA S T 3 AL A ol st PR
9 LI B o O A 0T, T T LA ok 4 %
TOLT 4 Ak Sk 5 75 5 0B PR s s . Rk, UC-
MSCs FEJRIT M PRI M LI Kk ik 45 7 T H A W 7E
A,

TERE 5T, UC-MSCs 1] AFEAL MRS B
e T TR 7 I R 1 2 s Sl S\ P 0
FEt " ], UC-MSCs H A H 0 4 18 58 5 /3 L fig
7, BHEREE ) A 25 1 BE SR, B AT T DA
Do AL R 5 B 4 AR I 1A 7 R 9 o
2.2 UC-MSCs & J7 & F 97 64 AL

Bl & TR A, & B S UC-MSCs 1] A 2%
AR PR R R IR IE AR, | AR AP S T 4 L oA
JER I B 40 L DR 5% fiff 9 % 2R KUk i 28 22 b IR
g AR L S 2 07 R, o adE E R R
FRAFILED O Sz 3 i B , A R i
SR AR T AN 43 WP 55 43 b TR 7 DR R TR T L
R QG YR FR G, 404 0 I 2 AR R i
2530 MAE AT @FE m AL U0 5 R il
TR, YD HOG g 5 AR A  s DXT R B 4
WLR PR A A SR T @i 5% B 4t i 25 43 fh s
5% B AL T BERERS , NI AR RS B 4l ; ©4)
WAL LR -, U L W A 2 T, DR R B
YA S IE , 06 R AE/MA TS o FE 1 BUBEIREIR
yrrh, BT B AL e E A2 i AR G AT T Tk
FEAEXE AR R A 80CR , 1 UC-MSCs H TR A R
LS RS E R R B A N1 - I SRS L BUNE R Y AW
2 R 40 B O 5, ol B R R T e
2 RUBEDR B, AR B AT RER S8 Ak,
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B FRRE RIS B0W S Z R A, B
BUHHVA T SR . UC-MSCs [ A, AS{H T L) 15
BRI B AN DRk , T LT L A A g 5
WA DR 22 X B L 2R A A P, DA T 9 B X 2 fs
i 55y 2 AU R s
2.2.1 UC-MSCs j497 TIDM

TIDM Jj&—Fr il T 404 T /0 3 B e v
g, e L R R VTR O, I AT fig sz 21 HAth
SRR ANt AE Y AR 2E I B A
U, SO I 7 A SR R, B R B A, B
Mg LB TL. BH H SRR A S &,
TN B R A ERIT

UC-MSCs 7 TIDM f3697 R 1) 12 vk
J1o W5E, KA 3D B FH AR YA UC-MSCs 15
1697 TIDM (/)8 BRUBE R e 28 B B 7 A S50,
TR hAE S s K . Ik, UC-MSCs HAy
R B S U T L B T LB S g R G R
(R 11 07k e L1 | O | OB S 2 1 ) 26
Ae&hEraREFRET SN k2
REPERI M EIRRE. A TiR97 TIDM, 75 24 3 UC-
MSCs 5 [n] 5316 A 1% 5 28 43 0 48 Y ( insulin-produ-
cing cells, IPCs ) , 2 75 410 13 6 21 i B 47 31 8 4 1A
LB BRI S B 40 i = A e 5 9 P9 40 b
AE LY A KT, BFSE B, K hUC-MSCs
PP LI TPCs 41 VR A 1 5 1 ] A S 5,
T1DM F 40 B B AR TT7 ¥, S 366 m JBR 5% 40 i 4 2 4L
THZ 0 fiE, El-Badawy 25 M\ 4122 41 PR A
SEMBIFFEI F R e T 22 A0 E 6 S A 4
BAnUE TIDM 55 il (1) 524 A~3E1T Meta 23 #7, 2551
FH, R UC-MSCs Fb - B 78 53 T 40 f X iR o7
T1DM B BAT 3

B T R A W% 77 1 9 4 T, UC-MSCs i 7E
Phet TIDM H 1) A Al D RE 7 T R B AE v T . F
G220 R B E 3e JE #BK TES UC-MSCss AT L g 3% 4-
-1 -3 O 0 — BRS843R 11 B0 5 2 RE
F DR A3 UKL 240 R T, DA T 46 R DN R A
#rer e L BASH UC-MSCs £ TIDM /NP,
AT LA S TIDM /N B2 75 5 A7 i DA JOHs 1
BN, Tk TIDM /b R AL RE 1. BRit
ZHh, Wu 225 B Al UC-MSCs B R 9% K B
FME AR A, e BUK R D) RE B S 3 o, I HL 4
PR Z R K T RA K3 . X — 45 R
P UcMSCs Bl i 55 43 Wb 25 1 R 1o 396 i
e B e R PR 3 B0 A A T RE R, DA T 42
R A

2.2.2 UC-MSCs J&J7 T2DM

T2DM i PRAE AR A ALY =2 — b7
WA Z 1957, BEA KRR, DU JRORRA | 1 i) B A
ARG BE I B e b 22 25 T B0 P R R
HEER T 5| &Sk BT L B BN KR TR e
WE, 5 SEUS K. 9T R, IR T
hUC-MSCs /] Lhgks B AU IRE MBS RARZH 2L, DA
A RGETT T2DM KRl 534k, Xue 252 3 UC-
MSCs J8 2 53 TL-10 SR A2 #E M2 B W2 il 1k, X
& UC-MSCs 825 5 RALHT I — AL

Bt T2DM F8 5 4505 i AN W85 n, BT A
AW bt 38 V)RR B AR BR RURE T T BOk
T AL G ARTR 7 1 5 5K, SR RGBT O T2DM G 97
RAETHRI R, BF5E ) %], GLP-1 & i hUC-
MSCs {3557 A T2DM /NG, AT DA REAIR T2DM /)N BRI
23 JE OB L, i v 2 J IR 5% 27K, DT 3R 1
FE T2, #IH GLP-1 JE A & 1fi UC-MSCs Xt
T2DM (RS VR S AL 317 ot 55 H A BHHY
fHo 7o, RS Z BT E T2DM 19 32 2255 BRERE
Z—, RIUR ) RALHL AL 5 4 5 P8 M R E Y
FKRAW Y], Sun R B AR ARG TE
FENETR ( palmitic acid, PA ) F1 g 2 ¥ (lipopolysac-
charide , LPS ) 75 5 (1) (4 S0 R 5 R ALHT 5518 T, 4
hUC-MSCs F1 A JH-J8 4 i 2 HepG2 4H LAY 4T R HL
HlHAT T 58 PA-LPS Hill 35 30 I 5 28 4 15
A, 51 & AR AE TR 5 2= 84T, A5 5% hUc-
MSCs Fif, A DL 98 458 4 hie 12 20 AR TS 52 A B 55
N A Z —J& hUC-MSCs m] 5 & 4% il NLRP3 4
PR/ INMAR S DT 5 14 200 e PR - s oD, e
ik % Z B TRS-PI3K-Akt 38 % (1) 2235, AT EL
FE S FHLHT, Li % UC-MSC H41%] T2DM
ANERAAR P, R s T2DM /) BRI R A, 3 7%
B 40 A 2 44k, AT 356 B UC-MSC 37 97 42 ¥ 4%
T2DM B 4025504k —Fa AR 3R ms . Ak,
I RAFSE T 260, UC-MSCs % # 1] B2 677 [
BN T2DM 1) — B AFE T ik, 25 b, iX Se i 58I
527 UC-MSCs X%f T2DM J HA45 H9E B A — & 1)
BITYEM .

T PO I H AR © &8k FAD TA AT ik
E, Z R AT DNA H S A6 R il ( DNMT) | 5
HRE )T Iz W A VE I R B B R IR T
R8BI, A IR AR R 5 P AL
VAT R HE SR A e BE IR Y VR A, DT IR a2 S 4R firb
TR M) IR A IRYT o BUAN, X 25 W REE 1 A
EL g0 M2 B Ak, TRl RN 7 55 26 5 5 PR BR
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0 22 4545 F0 3 B RERE AL . Gao 255
T2DM /NSRS E 4T T S5, 78 35 P9 fh = F hUC-
MSC B E3R97 T, A1 & B MSCs HA Bl i) 2% fi
/N FUBBE 5 AU A 4, - Lk, hUC-
MSCs TEIRYT 2 BUBH PRI o 28 R e 25 1 J R 22—
ST T 2 SR A AR B ) SO 52 4K (PPAR ) -
v R, 4k T8 M2 B E N A b, Xue
U2 RS TR AR P A B hUC-MSCs
XS STZ/htd 75717 T2DM /N ER A 52 ), 45 3R 5=
W], 5 B pl 4 7 hUC-MSCs A Hb , hUC-MSCs B4
PG A T B 5 P R AN 1) M2 R AR fb A
HH S R 2 ) R 0b  I0HR 7K ST ) e 58 A M2 I 4
MO A FE — 2 B8 B L REAIK T R & IL-18 A9 AR
RGBS HEEYLR AL T2DM /B 5 80R
RA4f
2.3 UC-MSCs & J7 4% J 9% 7t &%
2.3.1 WEIRW I R G AT

PR RS AT NEREE, i FE2ME
Z B s AL ol e R A b RUBS: B T, 3 2 R BT
JEAN R o PRI /N B H XU AT RE B 3™ A% i
I P22 T ARG AN 1 BTt 477, UC-MSCs HA7 2 1]
SHACTERE I S E IR 1 DR, & — Fh I AE B 4 IR
Y7o Liu 25 g7 K BUNK ot I 75988 T 45 1 A
5 hUC-MSCs 3&57 AT [0 A e i, v AR, 12 ifF
MZDIREMKE , 2= KRR S5 A 225, WA G I
W, B ZAR T ARWIIE RIEMIVRE . Yang 255
KB, bk HO-1 [ UC-MSCs %} /N B XUS 19
I B RAE I I W AR R AT LA
SRS R KUG 99K . Yang 25 % B, T4
F v A3 UC-MSCs HA 1G58 5L 4316 BUE 431k
JeYEFEVE e WO AE A, AT 3 58 hUC-MSCs 98 6 b R
Joa P 2R £ 2 S 2 HE 20 M5 40 B RE T, 0 B PR
/NI RRZTIRE
2.3.2  BERRAE

BRI B o S W PR e ™ B I R EZ —,
TR FRE R A AR B R ) E R, UC-
MSCs 7EHAE Y2~ D)ReH , 3 2O T8 2 55 70 W
MLRIPE R . X AHLEI R 2 R AW 72, e 4
PE AN A 2253 24 DL F5 R T 4 40, kb dm
M AL oAt B AR R T B £F dE Ak, DL BT R AE
B H SR A5 LA R 5 1k 40 R T 4, UC-MSCs
(IFLAR AT B 1 B v B DR B 1) A 380R 9T T
Bt. Zhang %7 % B, UC-MSCs 18 33 335 1% 4P b 14
JF4 ) Hedgehog/SMO {551 Sk il EMT Fi's

LR YAk, X 3280 UC-MSCs Sz HL AR b4 S VA 7 8 bR
Poi B A4 BT BT AT 44k 7 . UK, Zheng 257
I UC-MSC 77 4= i) miR-342-3p 3@ 1 #1 [7] NL-
RP3/Caspasel il FE4M i ' /NE L AT, X
% A S (1 P i RNA 8117 240 36 97 ' Ok % s
PR T AW . 541, Zhang 2% % BE,
UC-MSCs fi7 £ 1Y miR-146a-5p A w] fig 8 i 4 1]
TRAF6 fig ik M2 [ W 41 ffa e £, DA 1% 52 4% bR
B R B B D RE , 3 S (o miRNA 45 4 il
TRYT B T B . B R R R T UC-
MSCs XPHH PR B IR 7 VE B ZEAL ], - R
SKFHET UC-MSCs i IR B 10 4 B 6 o7 B2 it 1
—BBIR A,
2.3.3 BRI g A

F PRI A X 55 28 ( diabetic retinopathy, DR)
JERERRE R EEE N 2 E, UC-MSCs 1EE AL
R R PTE T OME PR A DGR AT PR B0 1 T
Jrike Jo 25 L A 5T 54 ] (tacrolimus ) i 1 417
il DRP1 /S SRR 2445, i 7 UC-MSCs 397
DR HIAITRCHR o 3% Gao 251 Hi73# , hUC-MSCs U
PESMIBAR T K BDNF 532 28 K B 1) B b 22 41
Ji, i 5k BDNF-TrkB {55 3& 42, 400 il 0 25 44
PAT o Li MY B BE ST W, hUC-MSCs Sk U 1 4
WA microRNA-17-3p 1] # [ I 45 STATI, ik
DR gl o i e M i BT B A B fs . ik
WFFE Ut B hUC-MSCs 4481 A [7] 1 B11 41 2% A 4 PR v
L B 2%
2.3.4  BEPRE A I RAE

DAL R 5 1 2 W PR RB 2 /N I A ) R e 11
GRS, L2 S SO0 PR I I & RE (40 3 ko
FEREAL AL I B AR AR 2 AR ) & AR 1Y) 32 2 D
Z—o SR, I R = 4t X W i s 1 A8 5 A& 1Y
BRGAIT o TEFRAE B 224, hUC-MSCs 7EiR
STALRG A B R ST, A 2R IR
P (8 — P 1 9 i, Karaca 2552 2% B, 145 6
ARSI T A A, R B0 TR B R ICRD dil AC, A
T 18] 78 5+ 40 g $0R 20, Liv 255 % Bt
hUC-MSCs Y ARE MG MU , 8 REAR A I P9 1 fe
MR A0, Ho g5 Rl hUC-MSCs 7515 IRA5 1R
7 B AL TR AR, I A PR I 4 O K RE 1)
I RIATT 4 T — A TS5 A SR
2.3.5 BEREE

iR e Bt 97 ( diabetic foot ulcer, DFU ) J2&#
PRI 1 2 B R AE , IR YT 77 2K i A A5 21 2
Chen 2" 13 Ff] hUC-MSCs-3% B 5 % e Jic LA 12
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APESN R 7 AR 7 TIDM F1 T2DM K B2 #R 1
1,38 1 MAPK i1 Akt 38 #4519 55 0 i AL &
GO A AYER ., Shi 26 F A CRISPR/ Cas9 4y
F MALATL 33836 9047 T #0367, PT miR-
142 FF40850C 5 A I AH OC i W8 PR 2 15t 97 K BR ) 1
FUAG, TR ARG 7 8 A5 W5 PR 1M 4 9% s 4 it
TR B K A RIJA T H0 AL Yang 2510 UC-
MSCs R 1) 40 B bR IE A 5 MK BEIRE %)
BT L TR B B A ] B RS SR OR XA
X UC-MSCs 117 A= 1 4 B Zh &3 78 15 1 A 5 vh
IVE RS EE TR LA, e 4 T — P AE K BRAE
52 v B S BRSO AR A I FH 200 i S/ S 36 1)
Jidie

3 HiESRE

A CNIAYT TIDM  T2DM FA bR & A
AN R TS, , BABH T UC-MSCs FE3R YT MR
e A BCER A3 B, DA L B9 R B, UC-
MSCs 1] L4 b 25 Ff 240 it R -7~ 2 52 454 400 it 1) 1
SR A=, B PR R s . LA, UC-
MSCs i A] DL ARG s 5 At A G I AAE 9 & A L
K, MBEHEARAW LR, B2 AT B R K
TR AL T fif UC-MSCs 7E36 J7 8 IR s H i 15
K HALE, M2z, UC-MSCs 7EJ8¥7 TIDM  T2DM
PABBE IR I KA h R EEAE . B i
RE ST 4 H 5 ) 01 Ak L0 F 44 A (] 70 5 T 40 e
PR WA BT R [ 72 5t T 40 M F 52 F P
A B A, 4 R ) e A A Rl . UC-
MSCs 1y i B HE A Gy S 1 1 22 fig ] 7 ot 48
Z—, AR A E BRSPS
(IRE ST, AT Jy B2 T MSCs 1 2E o7 e it i £
CiNi8

UC-MSCs 7EME RIS IR YT 7 R T — 5 B3
o FTIA MBI, UC-MSCs #E 1% IR 1R
Jr OIS EA ERIKRER 1. UC-MSCs B 2%
SERIATHY, (H Y SR A R B 3R AT 2 R BA 1
2 W) R0 AR i R, b T ] AR A A 2 S 4 i 400
3 S R0 i e AR B b s 2 I i B KU
DA R A e AT 42 A A5 kb i 16 B0 B PR R0 1A
Ao BEAR, H T OB o e i 2R I E A i
BTG W A R ZE AL R S X UC-MSCs 1) U fig
FEAERE I T RRARTR YT RO . BT DA, FRATT 75 22 5
Jite B AT R A 7 58 R e K B JBE tb  / JHAh [RL 3R %
UC-MSCs B AR IR YT M52, o T B4 UC-MSCs
FERE PR VR FLRTA] R A BILTR], S5 BRI AR R 2

I RAEAR , 530 B 22 O 0T 58 A 48 LA 52 35 AT Y
WF9E. A4 B A A A5, UC-MSCs K5 B0 —
MR EL RS BT 73k, iR B DR LA R A 1
YRGB L30T B R RE P R BEOROR, AT Ay
UC-MSCs S bR & 17 R IR B A AR /Y

b e 8
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Progress in the Application of Oncolytic Virus in Cancer Therapy
ZHOU Jing-jing, WANG Yin-ping, GAO Hui, et al
(School of Pharmacy ,Xianning Medical College ,Hubei University of Science and Technology ,Xianning Hubei 437100, China)

ABSTRACT ; Oncolytic viruses are viruses that can selectively infect and kill cancer cells. In recent years, they have shown

remarkable therapeutic potential as an emerging cancer therapy method. This category of viruses includes:adenovirus, herpes sim-

plex virus,vaccinia virus ,myxoma virus , measles virus,and so on. This article details the application, clinical progress,and challen-

ges of oncolytic viruses in cancer treatment, discusses the future direction,and describes ways to improve efficacy and overcome ex-

isting limitations through genetic engineering and other therapeutic approaches,in order to bring more options for cancer treatment.

KEY WORDS: ; Oncolytic virus; Cancer treatment ; Immunotherapy ; Clinical trials ; Genetic engineering

VAR 7% (oncolytic virus,OVs) & —Fl g B4
AR 25 . OVs BT LLVE B ) 4= A B 3K 98 9 4
J, ] Bt AT LA SR R 1) 2 2R G R R AHRRAE
BEE HE ARl (0 DR A TR Ji A TR T U G 2 2P
NSRE Y BRIV A AE ) 56 B L T B o AR 3X — 3
FErf, OVs J7AE N —FhF 24 H0I0 )T T-Be, 51648
FEPUVA T AH LG B SR A e o ARSI BRI
I O B T30 o 0 A L PN 1 R R R X 9
i, T A9 R B 7 06 U 2 o 0 S B B R S
PEZRGE , A1 b ) FH o 25 1) 26 % 1 g 5 50 1Y
S I BE 3 R A8 BE I e 200 A, AT 8 35 4 R R 7 L
Ho XALLEE B 5 ) o Bl i YT i AR
YA TIRIER ST B SR, WS & AR IR T IR
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A [ A B 5 A ) SR B B
1 OVs BYJRERHHE

OVs 5 5 H A 78 15 3 7 N K 5 48 78 19 5F
&, DNA 5 RNA SR ETEA 212 597 Ak B4
A5 AR RE , B AL PR 2 5 e, AT A fi
A T L E A 16 e, DT R e AT X T e B T R
1M RNA 585 i FHIE R B /), A8 B A% 25 B Il
i 7 A R 8, ) Gk R 3k 2 B R 1R A
FE . RNA J 8 AHXT T DNA JREM & , Histfg
s e Mg AE R . ITAESK, L DNA RNA
Sy SR 18R 8 R R Vi s T A B T
S A T A SR A & A B
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REPRA D) AL, (75 s A9 48 1) 25 B9 0T i
— U BT AR R o
1.1 OVs 894 % &4 5

TEARZR OVs WY R U, 5 22 1 M LR 32
BRI REAL, A4 A B A MR 20 28 SR A
A& OVs Hr LR EZE 52K
1.1.1  J§%E: (human adenovirus, Ads)

Ads P I 9 R 114 XURE B9 B , 42 1< 36kb
TN BRI R AT T R T, R
EATTRE = 5 R A i A AT s BRI . AETT
& OVs I, J8 3 25 B 58 26 JE A X 48, o BT IX
o, U/ i B 1 211 RE 3, b UL e 4 i
DT, RSB IR R AN . BeAh, Ads AT LU
iE— 20 TR LA S35 S 2 3005 DY 5, vk 240 i
W5 21 i ) 3% (Rl T ( granulocyte-macrophage colony-
stimulating factor, GM-CSF) , DAAiE 3 il y8g i A 55 o
() S TR AL
1.1.2 B4y E k7 (herpes simplex virus, HSV)

HSV, JuHE HSV-1 B, 2 —F Iz WF 58
% DNA 9 8. HSV A LA E ML H: 56—, 6k
SRR 22 ol I8 20 R O A A 5 50—, ol TR Y
FERIAH A4S — SN S DI, T4 AL
FRELDR, AN 5 0 25 1Y) 35 220038 5 5 =, X P
o TRABGY, AR Z LN B
(RIBFTE ™ 7R, oo S PR G 11 HSV-1, LA B
7 ICP34.5 F1ICP6 1) G207 , & 7R PRI g0 v 7R
VR TT 2 SO A P R TSI T 0 ik gk — 2P g iR
T HAE N OVs B R A,

1.1.3  A¥59% 5 (vaccinia virus, VACV)

VACV J&—Fig I T 455 ) DNA 58, T
HOOFIRRAE ELA R B 1 & — 1 A R 3 Y BE
CIA A S — R OVs, W58 % BH, Hi g
254 IX-594 A HUMIETETE. VACY i 747
MR GM-CSF 35 1, X & —Fm A ) i S e i
PRI, B ol B R IR B S g i 1
1.1.4 5555 (myxoma virus, MYXV)

FARMYXV TERN 2 TR FLR R 98 < fie
RRIT AR B R B AT MYXV
A AR 9 B e e, o — AR A 0 B e 24
Pyt MYXV (50 56 PE AR 55, 5 HE OVs M
Fe, HA AR s S, AT I R0 2 A g A 1Y)
HEFEM) WAL B3 3 BT R, MYXV
BB RIAFRm sz, HJo R ZfRIER, X T
REBUEF R VIE — N LB E 21T, MYXV

S HAT R ) PR AR IR/ 2 i AR
R OVs , A A BRI 16 YT 8 5 vl
1.1.5 B2 WiE: (measles virus, MV)

MV 2 DL e 20 3 3 158 B4 i 7 24
Yo MV i %P 4 i i A A Ve 7E— e R B
BHAE T H R e, MV 8BTS AL WL A 1) 22 i 82 1
%, FEERIUN A AN T 40 1 55 2 Fh e
2N M 35 A, AR 2 G A DR 1) 8 ) I n T B
# (interferon, IFN) , DT 3 55 HL A4 1) 470 1 974 g
S
1.1. 6
NDV)

NDV J&—Figr B A A i RNA S5, RO
PRTC WY . 0% SO J gk )T 2z 0 T R A
J7H 0. NDV ARALRERS A Vi A, 3 BE 05 I3 0L
AR 7 5 1) B 28 IO, B2 R L AR A 5 L 25 ) R
Jo [ I8 % B IL-12 5 NDV B 53697 /b B
S180 A8 HA B B yrak : NDV IL-12 NDV +1L-12
S A AR 253 ) (30. 26 £9.25) % ((31.85
+7.24)% . (48.96 +3.80)% ,NDV + IL-12 B4
MR RS NDV (IL-12 g 7 A L, 225 5
A BEPE(P <0.01) 1,

1.1.7 /KM 0 %% 5 (vesicular stomatitis vi-
rus, VSV)

VSV J2—2& RNA Ji 55, [ 40 i A 440 7 A
XA ARZS 2 W R A R BT g e, S T filE VSV
T R FE T E R IL-12 Zh 0k 206, BRTE
AWTFERY] VSV a] LUK s 15 10 2 D RE , b
XTI QML 0 o A RFSREIESE B 7RIS M B
— P ER ACR, R R OK TR R B
(VSVAMS1) B4 BN T30 il 57) BI-D1870 il
BI2536, 71 72 h P s 25 5 iR 1 JH 0] e Jo kg 4 i 1)
AVER L Gt s R s P <0.05, fL T &
HEA,

1.1.8  4H/]Mw#: (parvovirus, PV)

PV & —FhJof 5 1Y B /5 DNA g B , H AL
SR TRT B, PV el i ] T SRR e R 0 2R 1) T
R FH T e AR R R e i . H-1 R4
/N EECAE ST 7R T 55 22 Fh 28 B i 4N
JIZET-RRE 1, I REfih & S0 RGEIE BRI . it
WIWFFE G 1 AR YT IN S5 F e R T A v
T, 4536 T HAR BRI A0 5 1 o ek
1.1.9 79955 (reovirus ,RV)

RV & —Ff B ARIE R AR LI RNA J5 58 i
JeE AT DA i — 2R TR I SR Ak R i B

i W% i B ( newcastle disease virus,
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CLIHGSH . B e IR 1Y 40 i v S5 e AR 55, (H
T2 e b HAT AR 9 i 16 PR AR A L e
R HBYT AT, ARG 3R A A A HT R fe
PERL, RV HIE P4 A5 (GEM) BB & 1 2 2%
P& /NP SR T A7 20 A TD8 IR PN far R 1Y)
CS7BL6 /MR HIFFIE 2, RV BMGGYT IEIR T 3h 4
I g 0 JR K kR, v AR A R 47d T
PBS Xf R4 Ky 34d, 55 GEM MRl ik — 20 S 2295
IR AR I A7 67d1
1.2 OVs %92 77 69 HLH)

OVs ey yay 7 L) i) 2 22 K RS 18 fL 3
TETEATHE VAL GEHURI T R PR o 3 2 B 11
VEPEMEIR G Ry, OVs ST X i Jee 40 A 1% G
FIi, B0 TR R A ) 1 o X — Bl
A% OAE T LA R LA T .

1201 e R e R R AR g 200

R R T 2 A5 TR A L TR 3 R AH L
YEFT, OVs SZ AR [ 57 Ay i 2 i 96 4 i 35 1 T
SRR TR AR IR, XA OVs REFPER A MR 41
JROFRAEE T 25 o AN g B G S5 v R
Y B 3535 40 H N 286 [ 43 -1 (intercellular cell ad-
hesion molecule-1, ICAM-1) , }[ % & 5 7 A21
(CVA21) BEfE LA Ay e S 1k 52 44, 328 T 52 3% 0%
eI PR ST
1.2.2 BEUMI Bt , S e R 58

OV's 224 fift Jit 96 40 B s 88 30 1) Mk 988 AH DG 3
(TAAs) B APCs 18 IBOTF 4 5 25 T 40, fisk % 35
PEGIESN o FEA M SAR AN ( DCs ) FEHT Ak
AR S R OCHEE T, A RS CD4 ™ il CD8
T A, 51 55X e 4 M A A St R 1 2
1.2.3 i S KNI I G e S

OVs J&YL 5 | & i e J 78 1 A AE K207, 5 Bl
AP A 6 R AP S, R Tl A 1R 7 a4
T W | S e A MR TR SE R EOE T 40 5
TP B 25 A A, 3 SR BLAA ) B R g
OVs 3E 175 F MUK 77 2B 580 BN, 0T 5 K 1 A
T PSS RN
1.2.4  WIRIIE i B 2 Bl AL

OVs BefE T H0 hJd 40 L B B i o #:7E HT
NS 5 T LA ) HOARUFITE K i) o — 2
OVs A ok B R CAR T B ] T 40 R SF PR 215
R, B R T TR 0 P 1 A R
1.2.5 O[] H e iR 7 7k

OVs RJ 5407 | IO G 23 A6 56 a5 400 ] 551 266

LA EE RN . OVs RRfg IS s fbyT 25
X} e 240 e e B R 9 D, i v e g 4
JRLXT 975 2 1 B0 JER PR IR T AR R B s 2D B
e,
1.2.6 Sy ar

OVs NS oF 15422 2 i ek 922 210 e A 410 i) vk 9
AR WEEN R TN AE — RINE 5
98 SO, PATITAE 4 B 31 [ 9 175 3 O 4 15 5 K A 4t
IR . LAF 215 T A S U e e ) E

(1) I b st ) i A OB S5 Tz 22, Y
OVs S - 24 i iig 4 BT, Kt TAAs R 140
KorF B (DAMPs ) B B 2 I R B o X
SEHT R DAMPs AN 1 Ry Y B 9% 20 i, 38
I IR B R G s i B 4 B A AL . A
DCs FHHAt HT i 52 328 40 il ( APCs ) 3 3 4 I i 2
U, IR HON T AR S 225 T 400, i )G 3h
S B PR RN 2 R IR AT 3 B R R
ORT iz S AL, 0 OR 1 4 B S0 16 P 1) f i
PR e A 28] g 0 i, 4 T 3K R R A e e
o E LIV

(2)DCs RSP RE P T 2400 A9 30
I T TAAs 19 DCs 7 MR8 Sl A 58 Bk Sk 0 41
Gl 22 Iy G AR, SR SRy (4 CDSO |
CD86 ) Fl MHC 43~ 3R 1K b 2 3G i, 35K 4 ol 24
(1) DCs 38 33 HL B IK-MHC 5915 T 41 i 52 1k
(TCR) (A EAER , LA B AL 5 1538, Fe 5
PEHL T CD8* T 4 g A1 CD4 " T 40 i, 335 (1)
CD8 * T 2y 4R 5 I AR g 4 i, 1 CD4 T
218 160 U368 o A A4 ML PR (40 TFN =y (IL-2) i — 25
i i A VA T NG S Ed = ST

(3) i g SR AR ., OVs
BITAUHE T T RVET 40 8 fo 5% B, i A2 iF
TARPEICICHIE . FRAEAE I T 4534k i
1 T YL, 3K LE A MU AE AR NI AETE , % 4R 1)
IR B D v B U o 224 PR 3 B [R) A
RUHTIRET 1212 T 41 i 6. % 110 4 3% I 43 Wb 5K
IV 53, D ITDR SR 37 83 s 240 B, 7 1k e 1 52 &
MR, B AMIEAE OVs JR97 o B g s, OF
77 AR X TR 40 i B R SRR, X S A
IR G I AR i — A B T B RCR .

(4) RPEABE M T 38 5 PR 0% . OVs 3R
7 AN T IR A0 i ) s, 38 TR T R
g OVs B T 200 240 i 58 T F1 R AE S R A i
T OEE L R R T FE AL OVs JERYL R H T b
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TS rf 9 S 8 41 4 % 43 (4 PD-L1  TGF-B)
(IR DB T o B I A5 o 3K P R B 1) B
SR S AN B AR T SN A A A A R R AR
(251 OVs A 97 6 1] BB 5 HoAth 46 2 77 3 (40
PD-1/PD-L1 )1 #5] . CAR-T 4 fuy7 w:45) 7= 4=
[N , 3 245 22 2 I o T TS B
B RIPURCR

1.3 OVs ZJEIE& 77 a9 ls ki

JEAEK, OVs FEJEE 16 T H A I R 3 36 A
TRENE, ZFEAR OVs, WREH (Ads) |
AT (HSV) R dE (VACY) DR R8
JaEE (MYXV) &8, EL g 12 W 58 A FH 1 R It
Uvds e
1.3.1 J% 3 (Ads)

VERFER G o e T E, W T1ER
REM M, o] USSR ZU N e i . B2
Fir Ads ZRZE B BT, AT A RS A0 B2 1 1
oo BB 1T e 2 i AR T LA
NFEREE S B (HAVS) R #dk, 323508 A eIk
Wi BE (SARS-CoV-2) Wyl 58 (S) [, #: Fh g 1
28d JE 45 R BoR A7 5 B R 0 R YL AR P RE )
57. 5% , 1 45 = AE AE IR A SR G R P RE T ok
91.7%*)

1.3.2 sy (HSV)

L G207 1 HSV1716 53 K T /555 2 AR 5
(1) HSV 7E 2 Ff e i 6 o7 i R BLH T R4 1
FRTH . xegdE e A 1/ 10 WG R 56 B B,
AR e B U T B E IR UR . BT
HSV-1 ) T-VEC T.38 i Bk 1CP34. 5 JE R s /b
Hp s, I C i AGIRII B B, 26 8 7E
LR R R i BT R, FR R R R AR
JERAIT o IR IR R W], T-VEC R4 W 3% 12
e R AR AR A7 58, T-VEC I8 INTE S 4 8
HRFLL G R % (DRR) 2y 16. 3% , % W 2% fife %
(ORR) FlHh i G AE A7 351 (OS) 4y 78 T Hph 25 24
GM-CSF X HEZH , JUHAE MR B SARIGYT A 7 al
g
1.3.3  A4JgddE (VACY)

VB —Fp U8 4+ 55 9 DNA 55 5, T
VACV XP8E HAT 8 B 10— PR 5 B 1 38 . fig
71, BV — R BT OVs, W55 & B, VACV
FEPUIIRE YT 50h B R AT ) 2 bR sk,
] 0 2 1RSS5 VACY X/ BLUEE R 98
DT6606 4i ffl £ 6 J7 J5 47d, VV ATK AA44L-

SIRPa-Fc J497 405 PBS 4lAHIL £ R B # (P <
0.05),VV ATK A A44L-SIRPa-Fe 4 /s B A 17 it
Al K, R Rk 57% 7
1.3.4  KS5RORI%E (MYXV)

MYXV 7€ B iR 7 o R B4 09 I A
B AW AT, MYXV X5 4 Ff 5 Je 20 i pk i 4
2% 4y 3 K 31, 30% ., 33. 98% . 53. 09% Al
50.12% ,5 NIH3T3 Xf M4 b2 7 % (P <
0.05), JWEEE Ml & MT-7 Fl Serp-1 TEfr A H
RN I Feik . MYXV H 56 5tk B s B il
K IR AR 33k 80% (P <0.05) B,
1.4 4% OVs TA24% 4+t R ek

T 358 OVs FERRAE VAT HH IRICR , RILT
ZPh TRER TR, 38 o o s 5 i SR R 4, A
YK 2k 2 22 G0 4 1 TP R A0 I 0 W 1 RE T,
e A L ) 2B A 1
1.4.1 33 OVs 2L AL

ZBOH TR PR OVs 18 3 (5 FH vl % 20 A Bl K
SRFAAE BEPE BT 9 75722 b Rl o0 ™ 2E At sl
WiFEE ., BN, JE T HSV-1 ) T-VEC 238 1 I Bk
ICP34. 5 BE R R/ Hoph 2 5 %, By 1L A #2850
PR A R E R L ELB i R BBl 2 14
B H101 St HE T TIR77 S e | e R e 78
56 5] & MH 98 £ 38 R JEOTT 45 RO R TR R R
71.4% G765 28.6% . 3 A~ H Ja g 5¢ 2R,
SRS, R T RE R,
1.4.2  FA&EFEFHRSE OVs

PEAMRIER G A OV, AT DLHE 5 Hy7 am A
RO AL Ye itk o s 35 RN HSV [ JL PR 4 25 1
VR KA SMEEE R 451 40 24 B e 98 A 547 i
(i MAGE-A3 fI CEA) 5§ 9 % 0 i& 7 F (1
CD40L/4-1BBL) FI4 23041 4> T (4 PD-1/CTLA-
4 Hipk) T SR TR R AT LU AL
B (0 IR A T, DT s HIR YT RO o
1.4.3  H4If 7% OVs

AR T4 IL-12 1 IL-15 af 355 OVs 1%
PEWOE RE T, 8 B A0 B R T, 5 R RE A R b
SRR I T4 S B bR S e S . A A TL-12 1)
OVs KRB B3 (s /E . IL-15 Fi IL-15Ra
filA 2R TR A T g5 CD8 T Al NK 4 it 11 47t Ji
REERED
14,4 IR AHCHT 5

OVs I8 A] DLl T2 A6 DA 38 e #H &40 it
WX LEHL I RE 5 S LA ) S M i RO, AT
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S R R BE R A0 A AN A S TR 4
ARG MAGE-A3 m CEA %5 i #H G HT IR ZE B4 A
£ OVs 7, o] DU AR IR 7 0 A OB Osk 24
S T LA PR g S e S s 7
1.4.5 H| CRISPR/Cas9 %53 [H 455 4 R AT
Ko

i1t CRISPR/Cas9 % 5L [H 4 # F A& X% OVs
HEFTRGBA 03, DA i FLRE PR AT . I
S G 7 2R T A2 IR AL AL L 52 ik T 45 7 2k 42
o TR R
1.4.6 Z5i5MKEBA RS

B T B AT B A A AT R A, iR A R
FH OVs HYPKREZY RGANGE G IR . B9
KERZG ARG, AT LASCELNT OVs AR i 6 26 RIS
T g LA o9 A 20 v (1) 0 A A B, 0 — 2
HESRFEIRTT RO
1.5 OVs &7 89 B Pk

OVs fEN —Fl B YT 254, AR R A2 o
AT W 25368 3% T AR AEIT SO R | e St
K ARG — B MEE R KENE, U
AN A A B R 25 ) RO AR s BRARL 2 ) [
R L, R YRR T H SRR
SV JRE 1 B 1 S SO B A5 R R B s R
FEAE T X PSR 2 i TR YT SR PR L 18
AR RIATTJ I, OVs A &S ML= A= 30 51 1y
GaPER B, e KM BEAIG T 2B B T6 S IT 30, —
TN B 5 B 500 RG] R RIE,
SECRIT R M RIE R . 5 — T, 253k T
otz BB, B AR T DU O 4 B 45 25 ook 3
% R 22 AR L AE MR P9 1) 43 A B A AR
AR AR 2 R, 2t o o™
He—E RN, AN [] B X 2 O R R | & i ik
2R OGP T 119 D28 I 28 55 7 TR 1) 22 0, 25 5 i 5
I BE YT RO BB YT Ak, OVs J&2—2HA RIT
7 VS 1 BT B 2, AH EL X I A 3 7 RO
LA AN

DAFE DR T8 0 55 Oy AR 3R 00 B0 4 o 92 0 7
(HSV) X i HA R e 4 il 7 F o ARk, A
G207 Fl HSV1716 Z55E K TRk 75 AR R 1 £ Fl
P e e A T/ 86 IR 36 o HSV X%
WRTT A —E AR H Bl 280 Z A BRI,
SR R — A R . XL R T, AL
G SO AT DAL B 7E 78 40 & 50 TR Ve R R Bk T
Bio EFXHREEAYE S AR, RAF HSV n] U E #:1E

SRR AL, (H R G2 29RO AT BR , PR 1T ol
PRI o 3% 252 i T HSV B 1 75 i K I 5 1
BT A PR, R X T B 2 At HSV
MR . AT fiAl HSV 25 245 ik 4%, B AR e i
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