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LE M AMP-17 B3 FSEEENRBSIERSHEAT ST

ﬂy }? ) 1%1'7](i
(B & B2 B = Aoy B il B 27 e, T 37 & 453003)

WE: B VUHGOSIREOIIE S E, NN Z RS AMP-17 BT K W HLE . J7iE B 4T i 82 A
22 L ASCAGE T 11 5 5 B T 1 PN P T 25 P A0 R 0 B A8 4 s LA DCFH-DA g 85, K0 I AMP-17 1 FIJ5 11 68 485 Bk 7 40 i Y
PR 2240 5 5% Al DCFH-DA F1 PTOWRE ) U7 70 A AMP-17 35 5 5 (5 28 2k 3 401 7= 42 (9 ROS £t 15 20 JIl IR 3T 1 4 5%
P 5 JC-1 35500 & M0 5 F 00 7 TR TR 40 S PR 28 42K JBE i 457 7K SF- 5 AnnexinV-FITC/PT 40 i T 4 38 70 £ 46 00 AMP-17 16 Fl 5
HOSKEMBHE TN &R BHEEWER AMP-17 4 A3 G &R E R, F ﬁfﬂiﬁﬂﬂiiﬂéﬂiﬂﬂ SR B
230, ELTE A0 0T PN B 20 AR A S I G o AMP-17 RTHS 1 0 2 2RO 40 O BEL 9 A S I, Ik L — 2B A K o BB 4L,
AMP-17 "] 5 5 11 S BRI 5 P 40 ROS BB ZORL IR B0 7 £ ik, I 57 UE%E*Q?%;JHH@{HE%BQEK AMP-17 4t
PG B 008 2R B 20 AN i Bkt 2 “iﬁlﬁ PR B ORI AR, SR PURIK AMP-17 BB B SR
240 Y BEL AR S JUY, 400 ) 200 N 2 2R R R AN O R AR BELAS SRR B — P A KOS5 A AMP-1T7 AT LA R A
SITRFE MM ROS FUE %ﬁ%ﬂ%%ﬂf’f&%%liﬁﬁ R L R A S A AR 7, ZORE T SRR B T RE S (0 A R A
U8 T S IRBEA G

KW AMP-17, HEZIHRE, HEA, M, Mt

T E 5 %S R37

Antimicrobial peptide AMP-17 exerts anti-Candida albicans effects through ROS-mediated apoptosis
and necrosis

MA Hui-ling, XIE Yong-sheng

(School of Basic Medicine ,Sanquan College of Xinxiang Medical University ,Xinxiang ,Henan 453003 )

Abstract: Objective To explore the antifungal activity of AMP-17 from the perspective of affecting its cell internal
structure with Candida albicans as the index bacteria. Methods The ultrastructure of C. albicans and change of cell cycle were
detected by transmission electron microscopy (TEM) and flow cytometry, respectively ; the reactive oxygen species ( ROS) accu-
mulation in C. albicans cells after AMP-17 treatment were detected by using DCFH-DA probes ;the correlation between ROS ac-
cumulation of C. albicans induced by AMP-17 and C. albicans cell necrosis was analyzed by using DCFH-DA and PI staining;the
JC-1 kit was used to measure the mitochondrial membrane potential (MMP) of C. albicans cells. AMP-17-induced apoptosis and
necrosis was investigated using Annexin V-FITC apoptosis detection kit. Results  Morphological observations showed that the
shape of C. albicans treated with AMP-17 was irregular, and vacuoles were found in the membrane and cytoplasm junctions as
well as the margins of cytoplasm and nucleus. AMP-17 blocked cell cycle into S-phase and inhibited the growth. The treatment of
C. albicans with AMP-17 resulted in the elevation of ROS, depolarization of MMP in a dose-dependent manner. Fluorescent C. al-
bicans cells increased after AMP-17 treatment,indicating apoptosis and necrosis of C. albicans cells. Conclusion AMP-17 can
block the cell cycle of C. albicans in the S-phase, inhibit the cell division, alter the cell cycle of C. albicans, and inhibit the
growth and proliferation of C. albicans cells. AMP-17 can stimulate ROS accumulation, depolarization of MMP , leading to oxida-
tive damage of mitochondria,which may be correlated with apoptosis and necrosis of C. albicans cells.

Key words: AMP-17;Candida albican ;reactive oxygen species ; apoptosis ; necrosis

F &2k (Candida albican) AR N AR 22K BERAHNS, DU A D7 SO 7E 1 B0 S BRI AR 5 7%
BER B — 0 WA EBOR I o AR ARIE R SO P R L, BOML AR TR T e
”%“E‘J‘T%YRF,Eu/\iﬁﬁﬁﬁﬁﬁ?@%kﬁ’ﬂﬁﬂﬁ\ BILFRFARE " o AR, T =R L 5
FURE B Bt A R AT Y o MR R R BB 2SI TIZ I T 24 1 A bR 1 3

W %5 H #2020 -11 -20

EE£TE A 57 E S B H (No. 19A310021)

YEH B A 2L L W+, B0, Wh 5 05 ] JU i A M IR 5T, E-mail : 1329415791@ qq. com,
WIS KA, W BB, WF 5T 7 1) < 24 PR P P9 26 1 9 R 9 9T & 5 i T, E-mail ; xysman@ 163. com,,
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ARANWR R X 4 S TR B IR T A R TR K
Bk A, PRI, 38 D) BT & HA s 4544 AR T AL
Pt B W 2% . PR IR (antimicrobial pepitides,
AMPs ) 52 A5 W) PACHRAE g JEU R S G ) — SR B A HE W0
PERYZ2 K, LR 52 3] I8 e 5852 2 G 5 R s, i
INGT R RT LA 26 21 2 R0 AR Y A R S
AR SCHR i 38 , AMPs B 1 410 44 40 687 R EC TR 25 o i
PRON X5 B IR 200 e A A A A A [ AR B Y R
RAEFI o SEGEHEF AL, AMPs B4 B2
BT T A P RS S M, X M4 ) 3 T
G B AT 2 A G b2k 3 A g AR
AMP-17 ( musca domestica antimicrobial pepitides-17)
JE H 28 M A ) — PP BT B IR, 75 Z AT R B S, 3d
1 R IR R G Ml 45 T PR R AMP-17 H A
B BRI R B, BRI AR I 40
BE IR 52 B R 0 M5 0, 3880 40 5 1
IR, AMP-17 J2& 75 /5 J T 1 7 2K B 200 10 1A 40 A0
ATEHE o ASHIFFT N FE R 9 8 BRI ARG 14 14 £ 5 TR
ARIE T AMP-17 FEAEPT S R A B o

1 HHSH®

1.1 ##

277" W R £k (DCFH-DA) | it fk 79 e
(PI) .RNAse . A Bt H Bk ( Glutathione , GSH) ( ¥ B
£ [E sigma /A A ) 3 PLIR MR (ascorbic acid, AA) ( |k
322y MR AE AL B2 ) 5 AnnexinV/FITC 3 57 &
(BD 24 7)) s SR A S v A7 4G k50 & ( Bl =R
AR BRA A 5 26 BB il ( H S Olympu
NCIDRS

UK A% R 38 R G & H 24 AMP-17 4K
1, PR A s B 12 0 5 H 2 AMP-17 235 L0
£ 2R B 10 5K # ¥ E ( minimum inhibitory con-
centration , MIC) 24 20 pg - mL ™",

1.2 SLIGHEHR

AL BT A % 3R W (ATCC10231) R A7 18
EA 30% BT A BT R AR UK TR A
T FH 422 7o 8 S — 5 T o, 72 00 P T A Al B = X &)
2,37°C , W B B AR R R TV T IR AR B 77
3L (Sabouraud Dextrose Broth,SDB) /7 37°C 7% y% % 5%
EXPHCER, B SDB B SRl B2 1.0 ~

5.0 x10° c¢fu - mL™ "% FH,
1.3 FHi&
1.3.1 EHBEENE NKEFHACSHKEBER

(1.0 ~5.0 x10° cfu - mL™") & H 40 pg - mL~'
AMP-17 2y 5256 20, JC B /K % B4, & T 88 R
37°C 100rpm 43 %35 5% 8 h 16 h, 5000 r - min 'k

MBS 5 min WA R, 57 L IE , PBS 42 vk Bk i 3
WZJG VY ImA 1 mL 2.5% )% % 4C
FENK . 2 BOCHERO ] 19 J7 ik AL 3 & SRR A, 35 5
ML BE LA .
1.3.2 AMP-17 MEBIFEMAMBEHHOI M I
A ER (1.0 ~5.0 x10%cfu - mL™") , IR
JE K 20 wg + mL™' 40 pg - mL™' 80 pg - mL ™' AY
AMP-17 A SE8e 4, Jo B /K o X% B4, i & F 37°C |
BEESE 12 h B K7 5000 r - min "' B0 5 min YL
LTI, F0 s, DU I C B PBS 22 Ml vk i 2 IR
FHER AT (14 70% LTt W EE e & LA, T 4°C [
5 18 h, K 3000 r + min " B05 mindigHE [ i
KA, F B, DOERIJC PBS S8 il D 2 K.
KM A RNaseA ,37CHER 2 h, A PI 4L 83
(PLREEJ 0.1 mg + mL™") FE 43K 51, 4°C i L e 4,
18 b, I =4 A EATLAG I
1.3.3 AMP-17 S EBSHKERAFEEENF
M A EREER (1.0 ~5.0x10%cfu - mL™"),
DA A 20 wg + mL ™' 40 pg - mL™' 80 pg - mL~'
) AMP-17 S 52341, JC B 7K % B4, IMIC 960 5
WA Ay B 245 4k BRAH ik BT 37 °C i T 35 SR 4 1 57
12 h JFHCH,5000 r + min ™" 505 min i 48 1 14,
PBS 57 ol vk ik 2 WK, B Ja 45 A A i 1T PBS B fiff
ERWEER1.0~5.0%x10° cfu - mL™'y & 41EE N,
A DCFH-DA ¥ (24 i 7 20 pg - mL™"),
37CHEEHEF 30 min, B EARK AWK T 96 fLik,
AL 100 pL, f A4 5 A 3 AN AL, T 2 2 B8 Tl
ASCHRS I ¢ i B2 ) sk FH RO 2 2R A I A8 X AN [
20 AT ISR

Sk RGN P A AR Ak R BT ORI R A DG R 6T
AMP-17 5[5& 36 4 % (reactive oxygen species, ROS)
FURBYFZ M, 5255 BT FH 00 23 2R 7 40 o 75 22 42 i 7E
5 mM VC .GSH F150 mM VC GSH iy 5 3% 31 5% v 1
WER 2 h, JE 2Ly Lm0 IR bR A, S 5 Fods
prism BAFGE I AEE
1.3.4 HEMAFI AMP-17 FHEHEWM H 175
WEHT B K AMP-17 X (4 0 & BR B0 76 1 19 & 5 02 5
SR N T3 ROS LR AH ¢, SE g m A 2 At
FALFI (ROS JE BRI ) - HUIR IR 43 e H k. HOx)
B KR AR, TV ICRE % 26 /M =
1 ~5x10° cfu - mL™", £ 96 fLAR PN A 100 pL #
FEAF 0 B, AAS It S8 A0 500 Do B, S 3 46 o
A SmMVC GSH Fl 50 mMVC ,GSH i 4t #30 min,
FHTC TR K A LU B AMP-17 , fiff 29 i 2 160 .80
40 20 . 10pg » mL™",F 37°C ,[H %3524 h, B R E
(] I DA 552 50 8 b 14 A 22 02 25 v VRO A B 1 1) 1) 5

N\



513 SRR A UK AMP-17 Sl 5 i S PR R R 5 R B (S BRI T 5 R + 3

TE 22 25 41 MIC,

1.3.5 AMP-17 S H B S KA M A~ £# ROS
EE5WMREMNEXYE WA SKEER.0 ~
5.0 x 10° cfu - mL™"), DL & 3% ¥ 80ug - mL ™"
AMP-17 5250 20 , Jo /K g % B JiCE T 37°CHE iR
B 12 h B ,5000 ¢ - min ' B0 5 min YR
WK, PBS Sl VE % 2 WK, I ) &% LA i ] PBS
BH R E ] 1.0 ~5.0 x 10° cfu - mL™", & ZHAE
A DCFH-DA ¥ W (283 9 10 pg - mL™") Hl
PLYFH (W BE Ty 20 pg - mL™") LI & 30 min
J& , PBS 28 O VE U IR G AR S A . U TR
UUVE 3 ~4 pL iR T ZRBARM A, 3% L
B FH O S SR AR I B X AN () 4 A0 B AT W R S
E{ERie

1.3.6 AMP-17 X EHBIHKE LN ERB LN
M B S ER R (1.0 ~5.0 x 10° ¢fu » mL™"),
DAL R 20 pg + mL 7' 40 pg - mL™' 80 pg - mL™'
1) AMP-17 Sy 525620 , Jo s /K Ay %k B 20, CCCP (il Tt
TR -GORNE ) Sy B 25 4 %o B ik T 37 °C
HEFA B 12 h B4 ,5000 r - min ' B0 5 min
W TE K, PBS 28 vl v % 2 IR, I S5 45 AL AE
PBS T M EE R 1.0 ~5.0 x10° cfu » mL™',
Fie 38 73 R 2R A RS 2 A I (JC-10) 32070) & 07 12 ok
. 2 I RE B bR 0N € 9O B, DL S 4
Y6565 B B4 H{H ( Fluorescence Intensity, FT) il 5 &
LA RS L A7, 52 56 s ) prismc BFSE TR AE I
1.3.7 HE/ AMP-17 XA B RHKBEAMBTHE
M HH S ERE E (1.0 ~5.0 x10° cfu - mL™"),
DAHe 220 pg - mL ™' 40 pg + mL™' 80 pg - mL ™!
) AMP-17 S S2I 24, To i K X 4, icE F 37°CHE
EREFEAERESE 12 h B L5000 ¢ - min T B0 5 min Ui
SR AR 1 x PBS ZEmiivkis 1 . #%ilR &
U AT YA . EALET 1 x binding buffer P i
0 M — U I 10 ] 5 21 TR DT VE T T3 R b, A%
D63 R A WA T Id SR A IR .

2 #R

2.1 AMP-17 3 B & RIRE R 0 E S BIENE
i S AL B A R AN B BT R 0 IR 6 S R
A IR SRR AN M 25 0, 1 R T sl 19, 40 i BE
A0 M RO T SR U S BT T M S A0 A R (D 1A
D)o SEYGZH F @SR A0 AR AR, 3850 95 A2
R A 2006 R 40 i o 5 Ak o B a3, LA AT i o
s A /NS I AR I P R I e T N R 2 A
NGAZEWHE (K 1B,CE,F) .

1 AMP17 EATHEIKENEHREUNE
T IEH2H - A( x40000) \D ( x5000) ; AMP-17 { Ji] 16h 4 .
B.C( x40000) ;E F( x50000)

2.2 MEK AMP-17 SEEIGKEARBHEN
A

HGRE R T HZMMIE, A 250358 Gl
1.8 H1.G2 HA M . K A {SCAR B 4 B 45
1 DNA 5 T AN [, #5464 40 B 43 o GO/ G 1)
(A, S W (A5 R 5 SR Z i) ), G2/M )
(PUfisiR) WK 2, AMP-17 -1t 12 h 5, b & $1 1A
JORHR 1) T A5 AR S 0T A0 M RO i 22, DX R
2H 30.94% Fh 7 #) 64.63% , 16 H] AMP-17 1] D52 0
F S TR TR 1 A0 i R B, B R 1 S Bk T A0 M BEL Y AR S
97, S0 A0 Ry 2 RS BRI A, IR 1

1 FRERE AMP-17 FHJ5H &% E DNA

EEADIL(%)
AMP-17 M (%)
(pg-mL™") G0/G1 S G2/M
0 33.75 30.94 32.91
20 5.04 54.76 38.51
40 27.72 65.70 6.59
80 4.79 64.63 30.57

2.3 AMP-17 3 (9 £ & Bk 5 B R 55 1 4 60 B 0

S 2 R  AMP-17 AbFE 12 h JF 4% 9280 4 58
JEHRPE W TEE, 2 AMP-17 Yk 35 51 80 pg - mL~'
I, 16 B B U IR B 5 B YR 25 W 2 A 2 o 3t
U Rk IR 5 9% 50 22 Iy RE I BR X 45 SR — B (I 34,
C), BLHI AMP-17 AJ LA HE 1 €5 2 Bk 3 il I ROS £
FUE I S B0 AR RN . HLE AL VC  GSH %
AMP-17 5 5 1 11 6 & BR B 5 7 48 ROS B2 9 5% 1)
ZEHL L R E AR A E Ak H VC, GSH 1% LT
AMP-17 7] S (1 {0 & BR 1 15 1 ROS TR, 3F 15
F S AR A6, 76 2 AT LA VO GSH 718 1 1%
BUF, H0 K AMP-17 () ROS ¥ 5 4E F B 4m 1
(1 3B) .
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2.4 r%wuwﬁer-ax AMP-17 3 B B &R B E

T B E T K AMP-17 X 1 €8 2 B 1 B0 5 S
PERY BB S0P ROS (R B A 2 Fh
U (ROS TH BRI ) « HUIR MR 43 e H Ik, 45
R R: R I A AL R VO, GSH 1y X g 41
AMP-17 X 30 & 2R # 19 MIC 2520 pg - mL ™' A
AR AL 5, PR K AMP-17 X 3 € 2 2R B Y
MIC & 2 £& = ( BDHT B K AMP-17 it 2 5 15 PR ] 8
TFE),5 mM VC Fl GSH A LI AMP-17 % [ {5, /&
BRE 1 MIC 3255 2 £%,50 mM VC fil GSH W] L fiff
AMP-17 X#Ei’éﬁbt‘%laﬂﬁ MIC 4 55 8 £ #1 4 £, #2
7 AMP-17 (4 450 3 880 Bt 464k 0] 30 5%, 3k B
AMP-17 X [ €0 8 2R B A9 30 3 1k 7T Be 2 38 4 15 =
ROS HFHIM A IER (ILIE 4) o
2.5 HHEMK AMP-17 558 8%
ROS E 5 M IRTLHIHE X

A ML ) ROS 75 & 1) 39 0 i Bt 2 18 57 155 5 20
MIRFER) — AN EEFN R, KT HP] AMP-17 2%

IR E AT AR
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< ER 48 S HE R

e ROS & & 1 19 A0 5 3 6 78 B 0 40
I, FATIR A DCFH-DA (A5 I 240 i 9 ROS % &t 1)
PRER) F0 P20 M IR FE 1 48 75 Gkl ) BUGs i 07 3k, filt
FHBOEIE B 4G I & B2 80 wg + mL ™" A B B ik
AMP-17 1 J5 , DCFH-DA F1 PT X3 1) FH 4 41 i 3
Z(K5), XKW AMP-17 I if5 5 1 4 il S8 56 5
LR ) ROS H2% o

2.6 FEA AMP-17 3t 8 & &8k & 4 A AR B fir

E;ur]

Tt R B S AR I P, 37 2 F I 2R AR ) R 56 R
SOICER SE = TS Ay NI EE VA U LU G A6 O B o
o R WIR PUR K AMP-17 B8 57 & 4O i1 B
IR 1 0 B A OB A T F A, 5 0 PR L, B PR X
I8 CCCP A DA R AR B AL A2 A Wm T [ 512, 067,
20 pg - mL ™' 40 pg - mL ™' 80 wg + mL ™ HLE K
AMP-17 i R A B AL AL A Wm 23 5] F FE 5] 3.933
3.133.2.767, i8] AMP-17 W] DL S 8 & 0k
SRR MR AL AR AL (LI 6) o



ER ] I ERFY S BUBH AR AMP-17 58 1175 S 06 M R R 5l () & & R B A 1 S5 4R %E +5-
A 160-
] 0mM
16000, " = —:rL 1204 = 5mM
= 2 50mM
z =L E
z 12000 g 804
E o
3 ok E
g 8000] 404
1
é 40004 0 . .
>
v &
ol . . , :
S o ® S Q\S’ 4 FmEAFIIER AMP-17 T EFEN I

DIC DCFH-DA Pl Merge

B
16000-

. 3 Control

s — 3 50mM AA

§ I @ 50mM GSH

‘»

2 8000-

Q

@ E5 AMP-17 FSAGAKEMAMT4EH ROSES

2 44 B 5K T 0 48 36 14 (1200 x )

. r r 5+
» ® ® T ns
Concentration(ug/mil) 4- — .
T .
\ 3 -

C DIC DCFH-DA Merge = >
2] I
14
0 L) L] L] L] T

S 9 » @ R

20ug/ml
Concentration(pg/ml)

B 6 HER AMP-17 3F 8 & & 3R B & 4 IR B AL A =2
B GBI P <0.05; + + 5 HRAL L P <0.01
2.7 WE/ AMP-17 3 H B XKEBATHZME
BN T 22 2 1 ( PS) b 8 02 40 Hfg 72 300 0 T2 Y —
AR LI 2 — 0 FRA1{# A Annexin V-FITC/PI i
FR G AMP-17 55 19 €8 78 3K T4 40 i 04 o 3R
Bt Annexin V-FITC 5 #7240 jd 40 B (%) 85 i 196 22 &
B2 456 1E 488 nm BWOGEUL T, P2 AE A YO0, IR
U B 240 L R Sy 4 RS O, PT ik A 40 B, 55 4 B AX
454,18 555 nm BOGHUL T AR LL A6, Ot

40pg/mi

80pg/ml \

3 B AMP-17 M EERGERK 48 A MEZ F , & AMP-17 43R5, L8 R
ROS #3518 (1200 x ) B4 6,75 S 20 0 0 2745, 5 6 40 B, 9 5 B0 AR

e XA gL P <0.05; + = 55X B LA P <0.01

P, L DL ST B IRAE TS 60 28 2R T 40 i ) B



© 6 RUEFRE T S5HT5E

2021 43 A

AT MIIRAE (DL 7) o
DIC Annexin V-FITC Pl Merge
ﬂ“
control |
20pg/ml
40pg/ml F
F‘ DU $ 0000000 S
8opg/mi |

E 7 Annexin V-FITC/PI 40 B )fF T i 7 &£ 46 AMP-17
B &R TR E AR T8 R 0E (600 x )

3 e

H S ER WA — L2 BUR T H w L, B W
AL, RV B A TR 22 25, T B 25 B AR 75 0 82
553, {EL R I B 25 000 B 1) T2 285 445 4 0 B B R P 1 HL A
LR e b 5 T FL R I 9 2R AT R, 2R T R M T
R, 30 TR T IR 2 00 2R B L — b
AROHTEL B R G TR A A B R
5 240 g J 301 DDA G DR R R 1 Bk Y A i
SRR, O e A 1 3 B B2 N T 30 25 0 B iR
IT AR BRI 1 — R A R A R 4
I — YR A AT 2253 ZRES BT — AT 2253 45 )P
LD EA R . AR R BT R K AMP-17 X 5
3 TR G 40 IE JR 30 B A BEL R REXE P S R R A
JRBELT A S 03, S JU1 2 240 g JA) A0 0k A o RN —
A B, 0T 20 i T R R A DNA A2 [ i
FIAE A KA E R, R e A G A
P BRI AE S HT, Al DNA 5 5, BELAS 20 1 2 A
M A, BRI — 2P AR

ROS A g 40 i A ) @I 7= ) 3 B 77 A T ZOhE
PRrb o 20 00 A A TR 20 M 0 S S T, B AR AR
P2 N B R R S B N I S (R g NN S R
ROS #EATHEHT . WAR 40 = 2E 1) ROS 3L 7B A
B B A AL RE J1, i 5 ) ROS 3t B 6% 7 AE Ah i 7
P, 51 40 A P9 G 5T . DNA VR 5 AE AR R0 1 Y
ERTINES U DR R S S o 1 R
BE S ARG R BLPTE I AMP-17 W LAVE R (G

STRE LA ROS MR B, I 6 I R A7 19 751 3 40 8 2
VAR ISP e R 7 Al R A TR 2 A o] A 1 e =
JEFN BT IR I R Ak B, & B AMP-17 5 511 ROS
A B AE F o B A T, IESE T AMP-17 X
SIRE AN S IEM . 8 T — 2 5 E ROS
1) B2 FEUIE: 4 Jf % A1 S A 55 A8 Ak A — Fl R R N,
J& AMP-17 K550 B 0 06 R Sk, AR T $t
AALFIXT AMP-17 $T i 1% M 052 0, &k SRR FE 1Y
AA GRREfE AMP-17 {94 14 36 M F B, W B GSH 11y
AW 2) T WA R . M N ROS Il ok 2
FEME S 7 F : ROS Ak F EBARIK B, 90 o %
P BT — % B 52 5 A8 K1 ROS 1T LL 5]
S 20 L 1) 5 0 SN 5 4 B PN i ROS Ak T A KR
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0K B 40 I b F B & 9 ROS KO, S T K
AMP-17 5158 [ € & 2R 0 40 i ) 58 15 5 408 ) ROS
AU SE, AR A DCFH-DA (#5041 s P9 ROS £
HERER) A1 PT (2 M I8 B8 1) 48 7 Ge kL) AL ) T
T, R I B =k BE 0 BT IR AMP-17 W] L fff DCFH-
DA F1 PT R B P 4 Mo 3 2, ix R W] AMP-17 Jip
V5 1 4 SR A0 5 e N BB 19 ROS A5G

SRR A S FURZ A0 I N 7 A R R Y PG 3 B,
Hefran et A, Y A A K  rfk SETD R E
TR I B I R AR M
AR TELORL IR A S A P T AR 2R
it 22 st S A0 B E 2R SE A T U855 B, ROS R RE B A
ST PR, o ' ) ROS Al A Ak 4o 1R 15 35 1 75 32 1L
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BRI 2Z A1, 6 1 4 1) SR R AT fol 2 k44 S A g T
SEAL T P R S AR ks, S OB E 0 i AR A
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TS5 H 7 B0 7K F, 45 3 R B 28 R [l vk - AMP-17 T 75
Jai o P00 735 2R T 4 1A B oL 32 72 37 1 6,80 g+ mL!
HIPT K AMP-17 B 5| R €0 2 B TR 2 b 4 J5E i, A7
] 2 Ak o

SRR R R FR A7 1) A R A 2R ORL A T B 1Y 2 B I
P& o SRR B EL AL YT R TA A S A0 O T K S
o7 3o A HP g TR R AR 1 ORI IS L RS A
il ROS 3o 7™ A= A] 3 36 40 M 98 12 A8 5¢ T i 15 5 38
B, T S 2 g J8 o= . AR BFSEH T Annexin
V-FITC F1 PT BG4 I A M 98 T 5 3R 58 . Annexin
VAN RE I I 40 R, (E R 5 & AR TR T A B Y
REWE 22 2R (PS) 4545, & &% .58 0, DT 4ifi 42 %)
TR T AR O e SR A I U A 4 2R R
AMP-17 w55 PSANBH, 51 Z W ARIE -0 A8 1=
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KR ZHIRIT 2 BUHE PR 9 B B 0 & 9 32 85 4 iR & R I iF TNF-
. IL-6 .hs-CRP #80H

BEa?, Eake’, AR, , AR, £ O, FEAME, Fuai’
(1.5 % E%&:%s&l&allmw%&,ﬂﬁ %ﬁé 4s3oos;z.mr'ﬁ@ L2 55— B R BE Bt T AR A 454000 53 55 38t 75 B2
R A R T N 450064 14, 4 ZERE MBI B Y WF ST BT I T AR 454003 )

WE: B OVLEE 2 BUBE IR R A R L (DPVD) 2 IR M 25 88 RS 0 2 Y B3 15 D0, R T R A 2 BB R X
DPVD RAEMIAERINLE] . F73E  WF S 4 2018 4F | A = 2019 4F 3 H i) g #E 10OR 27 28 — B Jm 5 B 1A 20 3 B BV 1Y
DPVD 4 66 {4, 1 B BE AL RT3 1000 66 1 i 2 BE YL D % FRAL AR 22 4, 4540 33 il o X‘J‘Hf"éﬂ BT R

Vi N S5 B A VR T, R 28 20 B0 35 7 0 BRLZH RV T Bl b T R B 2 SRR A6 T LR S IR T S A A B % U Y A8 4
&fﬁf“ﬁu VI U T Sl kR Sl Bk AR I 5 I (S B OB RS 2 ho Bl ) #ﬁﬂzﬂuﬁﬁﬂ(HbA10)7J<3F7Fﬂ1[LL‘(H‘H'#
FARFEH T -a (TNF-o) , A 36 (IL-6) Kmifi C i # H (hs-CRP) Ko SR KRB RN AL, 4= dy B it &%
GRG0 6T 5 B 5 E 2 KRR S KR AR A, A K S HbALe JKCF B R B3 1M 7 o TNF-o \ T1-6  hs-
CRP /K B FREAR, R A G4 R (P <0.05 8 P<0.01) . £t DPVD & 5 R 2 B M 5 S R 25 1L, T ]
0 R R R AR B, A A R gl kR Bl K A AR T, I BE B HD AT K 5 AR AR LY B TNF-o (TL-6  hs-
CRP K-,

KGR 2 MUK A B LA L 5 R 2 BB 5 W PR T R AR AL

B [E 4y K S :R875

Effect of Tai Chi on quality of life and serum TNF-«,IL-6 and hs-CRP in patients with type 2 diabetic

peripheral vascular disease

ZHOU Qing-an'* ,WANG Xian-hong’ ,ZHU Xi-quan®, YI Zhi-shuang', YANG Li-jie’, WANG Lin", LI Chun-
ei’, LI Hong-yan’

(1. School of Clinical Medicine ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453003 ;2. The First Affiliated

Hospital of Henan Polytechnic University, Jiaozuo, Henan 454000 ; 3. Zhengzhou Shuqing Medical College, Zhengzhou, Henan

450064 ;4. The Mental Diseases Prevention and Treatment Center of the Chinese PLA, Jiaozuo ,Henan 454003)

Abstract: Objective To observe the improvement of patients with type 2 diabetic peripheral vascular disease (DPVD)
after Tai Chi exercise,and explore the effect of Tai Chi on mechanism of DPVD. Methods 66 patients with DPVD admitted to
the Endocrinology Department of the First Affiliated Hospital of Henan Polytechnic University from January 2018 to March 2019
were divided into control group (n =33, given routine hypoglycemic and lipid-lowering treatment) and Tai Chi group (n =33,
given Tai Chi exercise + routine treatment) with random number table. Then scores of the two groups in various dimensions of
quality of life after treatment and the diameter and flow velocity of bilateral popliteal artery and dorsal foot artery before and after
treatment were measured; blood glucose ( fasting blood glucose, 2h postprandial blood glucose ), glycosylated hemoglobin
(HbAlc) ,serum tumor necrosis factor-a ( TNF-a) , interleukin-6 (IL-6), and high sensitivity C-reactive protein ( hs-CRP)
were measured in both groups. Results Scores of the Tai Chi group increased significantly in various dimensions of quality of
life compared with the control group after treatment;diameter and velocity of popliteal and dorsal foot arteries, blood glucose ,and
HbAlc significantly improved ; serum TNF-a,IL-6,and hs-CRP significantly decreased (P <0.05 or P <0.01). Conclusion
Compared with routine treatment,Tai Chi can significantly improve the quality of DPVD patients, improve the diameter and flow
velocity of the popliteal artery and the dorsal foot artery,blood glucose and HbAlc,and reduce the serum TNF-o,IL-6 and hs-CRP.

Key words: type 2 diabetic peripheral vascular disease;Tai Chi exercise;clinical efficacy ;mechanism of action

W bR 9 JE) L I % 975 725 ( diabetic peripheral vascu- ik RERE AL , tH 30 0 B4 DA B B B, 38 43 H 3 1R S
lar disease , DPVD) J& ¥ K 95 (1) & UL 18 P 9 & 5E , 4 Jis e 75 | DA FE R 300G By AR B %ﬂ%‘ﬁ%&%ﬂéﬁ
ol AE 40 B LU RS AELL B 2 BB TRk ST SR P T R U A S A A e E g
(type 2 diabetes mellitus, T2DM ) &35 1, Jf & Jid [H] 1 KM 25 5B 3l B IR JT DPVD I A HIL il B A7 2

EIREIA 90.80% , DPVD FERHNAZ 2 4 B3 B2,

Y #5 H Hf :2020 - 06 - 23
E£W B - EX G HREITRIH (No. INIZWO027) 3 37 £ B2 b = 45 i b FH B PR B0 H (No. XJKT201923)
Y& BN R, B 208 W 4 IR O 1) < 06 3 A2 1 B il 5 1 PR F 9%, E-maail : 13782863582 @ 189. cn,,
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U B R R R T 2 AR DR ) 8] I 5 A8 AR 3 AR i 9T S LT TNF-o \IL-6 \hs-CRP [ 51 9.

1 #REIE

1.1 —f#EM

PRCGRE R A A EZ 50, R4ECHE 2
TOBE BR 3 B3 36 46 B (2017 48R ) J& FE 3l ik gR
(PAD) 2 W R, 2L 8 HOiT g BT K 24 58 — Mt
PR B N2 i) 2018 4F 1 H 2 2019 4F 3 HIGA Y 66
] DPVD 3 . RHGEeRLIL, 66 Bl #3274 K
BT IR AL, 4% 33 il . R ZE AL 5 1k 1S fi,
LobE 18 Bl 4RI SO ~ 74 % AR (62,12 +

7.59) %, L 6 ~ 30 4F, RN (17,30 =
6.98) 4F s X REAL 55 1 14 ], &t 19 fil 4R % 51 ~
72 % AL AE R (60.91 £6.99) %, iR 7 ~ 28
LR (16,15 £ 6.45) 4, B 2 M0 | 4
[y R I DR R R A A A S N 1 Pl S VES 19 B <=
M (P>0.05) (UWL3& 1), HERR 1 BUHE PR At 4F
TR 2 TUWE PR M B D g 5w 2, HERR I v sk A
A A A ™ FE e B R W UR LB R,
HEBR M 7T 2R 25 P 28 B s AT 32 3

®1 WABRE-—MERTMER (n =33,x £5)

41531 VS (%) 9 12 (4F) ez i%m*}iﬁ 52 hﬂﬁ%*f&

EHE(%) (mmol - L™1) (mmol - L™")

X R 2] 5.6 60.91 £6.99 16.15 +6.45 8.21 +£0.86 8.12 £0.49 13.14 £1.65

KA 6.5 62.12 £7.59 17.30 +£6.98 8.25 +0.61 7.77 £1.59 13.45 £2.34
Xz/t 0.062 0.675 0.135 0.198 -1.193 0.417
P 0.804 0.502 0.489 0.843 0.237 0.539

AT 2 T g B TR 2 5 — B e R B 1R B 2%
Gl W IR, I E W EE MR E.
1.2 HRAE
1.2.1 RAREHHRTFELREIEGT RECP
2 OB BRI BTG 5 B (2017 4R ) B 2%/ vh 45 e
JEE F) il R /KPR i A6 OB LTS | i R BT
BHEITHIIEIT @ : HbAlc <8.0% ,FPG 5.0 ~8.
3 mmol - L™",2h PBG5.6 ~10.0 mmol - L™',BP <
140/90 mmHg, fdf FH At 772 24 49y 42 i 1 B 5 388 ik 1fi 4
M IR T AR AR B Sl RS W PR 52 0 5 9 R R
B8,
1.2.2 KWREFEHBFTHE KRB RAH
E G IPNE S8 N R SN E S A PSP N &
LR HEAT 24 UL R E Hove e =, il 4 4,
PRI SBCHR I 1) R Bl 1 9 23 AR — B 2 )5 JLIE Ak
NH20 S — MR 4000 ~5 000 AT, BRI SR
>J 338, 3l Z AR S, 10 min 247 o 8B v AT AR 4
FI AR D0 ) B 5, 583 B U 2 4R 60 min, 4 4]
6 W, 1HLE24 JA o GBI E A T 50% ~60% fix
KA, K 70% ~80% % A0 % (HR max) E
B I L. % Chang 457 5L, 40 A
BT iR R A T DL, AR R 0 R A 2 R A
SNIC T I 25 FIN AT 36 97, A T A IR AR A
[ g0
1.3 WEIEHR
L.3.1 EMaar AT A AR 4 U4 i o i
% ( World Health Organization Quality of Life; Brief
Version, WHOQOL-BREF) £ I 4H R H V697 )5 &% 1
ik . WHOQOL-BREF €375 26 M it7r 4 H Bk 2 4
WAz o br 26 HAN  JE7 A2 T 4 ASGUsAs o, BIVAE 31490
S (PHYS) .0 B4R (PSYCH) AL 23 5% R UK (SO-

CIL) J2 ¥4 455 Utk (ENVIR ) o Vi B 28 Bk 2 B4l K
T 20% 1R 4 1y, B A% IR 65 1y, Gk RN
98.48% 4 2% > WUIR T 73 ¥ e i T o3 W JE kAT
I3
1.3.2 [z . RERERRRE MHZEH
I I AN B R B 4 BORS: & B R (H A R4k
Hadeco 23] ) I &5 W5 20 &8 & V6 97 |l 5 I 3 ik (42
A0 ) A8 A A, R Bk (A2 A ) B AR
I
1.3.3 m#E. #ELMITZEH. TNF-a, IL-6 1 hs-
CRP K F Iy f5 br kil P20 B F e 6 VB S
2 hifi E K- R 4 B Sl R A A 2 B A A ( H A
A AR SRR 77 1 CHEMIX180) il 5 . #¥ Ak 1Ml 2145 1
(HbATe) 2R FH e OB 8335 16, Bl AL 1 21 25 3 43 B
X (HLC-723G8, H A 75 #f =0 & Ak ) Al o i 96
PE R [t ( enzyme linked immunosorbent assay, ELISA )
A6 0 5 4 S 2 LT TNF-o IL-6 7K, 350 & [ 55
Biolegend 73 m] , #2E ¥y 4% 550 & ud W 5 58 .
4 H R E 8 H AL (PABBO0 F7 & 2 1 4 HTX , 7 &L
T WIS A A RS v ) B B vk 5 A C
2 H (high sensitivity C-reactive protein,hs-CRP) ,
1.4 SHitFESH

s o3 A FH SPSS22. 0 Bl W 4H B P S A
WHCLLE 5y 0% " K. B L (x £5) K
7N, PR IR YT IS B T O X ¢ 4G 56, 4 2 [A) Bb 48
FHIRSEHEAS ¢ K35 . P <0.05 255 H BB X,

2 #FR

2.1 RAREBTREGTREZERTIBRILE
P B G167 ), RN 2% 41 AR B A0 0 B
U A 23 5 AR USRI 35 558 408 45 48 A 20 B i, 5 0k
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2021 43 A

AL LB 75 T (P <0.05 ¢ P <0.01) , )Lk 2,
£2 AABEETRERRETHNER (n=33,x25,5)

L F 4L A, *P <0.05;°P <0.01
2.2 WMAEREFRTUEEIK.EEIRERRR
i b8

43 o SR LI 2 R R YU R WL BB TEIE TS 1% 2 44 i e
M4 58.84:13.34  54.23:6.87  58.13:12.46  54.48:13.52 WA WEE X B BT S SR s LS X
K4 66.75+17.32a  63.55+10.61b  66.3818.67a  63.34210.17" (P>0.05), KitkZEHIBITE B (P <0.05,

, 2.08 4236 211 3.008 P <0.01) , HW 4L 45 bR 0 22 (8 B A 4
P 0.042 0.000 0.039 0.004 28 X (P<0.05,P<0.01), %3,
3 WMAREEFAEEIDK EEHRER REREMBELR(n=33,x+s,mm,cm -s™")
413 TR/ B e 21 TRIT Wi/ J5 T g B i 2/ 2 BITH/JG R IR R £ TRITHI/ G R IR /2 1
W IR 4.7£0.9/5.0£1.1/0.6 £0.3 47.85£9.35/50. 64 +4.33/4.39 2.8 1.5£0.83/1.8 £0.29/0.5 £0.63 14.76 £5.48/19.47 £8.97/7.73 £4.90
AfEA 4.6+1.2/5.2+0.8%/1.8+0.8"  45.67+5.89/56.38 +8.76"/10.25 £3.67" 1.4 £0.75/2.1£1.4%/1.9 £0.94° 13.87 +5.48/24.63 £7.21"/16.68 +5.32¢
! 2.390/4. 441 5.828/3.941 2.532/3.970 6.261/3.912
P 0.020/0. 000 0.000/0. 000 0.014/0. 046 0.000/0. 000

AL L9 IR T R LA, P < 0.05 P <0. 01 411 Fp 45 ,°P <0.05 "P <0.01

2.3 MABRETHEME.ZEE2h IERELMLI
EBKFERE

E LR TVIND N & S ART=P g Eiesy 11K 9 =i}
AR AL L2125 UK B0 BRE BT AR (P <0.05) .
2.4 WHEEEIMFEF TNF-a,IL-6, hs-CRP 7k
A

xS Bon, WA B EGIT )G, TNF-a, IL-6,
hs-CRPZKP- 2 22 F (P < 0. 01) , A %5 415 %)
ML W] R AR (P <0.01) , HL WL 18 b5 T K& 10

ZHLBHAE G2 E X (P <0.01),
4 MAERERTEZHELE.ERF2h MEREK
MOEBKFELLE (n=33,x+5)

A% FPG(mmol - L™")2h PBG(mmol - L™") HbAlc(% )

X B AL 6.98 +1.73 11.03 £2.37 7.69 £1.43
& 6.01 £1.23° 8.23 +1.68" 7.01 £0.93"
' 2.598 5.480 2.265
P 0.011 0. 000 0.025

T AL AT S B, P <0.05."P <0.01

x5 WMABFRTEIRME TNF-o.IL-6 hs-CRP Kk F K EHELL B (n =33,x £5)

20 ) YT/ G TNF-a(pg - L") /21l AT/ IL-6(pg - L") /24 1RITHI/JG hs-CRP(mg - L™") /2508
XFHEZH 17.57 £3.91/10.40 £1.29°/5.18 +1.49  11.93 £0.72/10.12 +0.82°/4.02+1.85  8.06 £0.80/6.37 £0.64°/2.65 +0.67
KWZEA 16.98 £3.86/7.68 +1.31°"/8.91 £2.42"  12.14 £0.61/8.14 £0.79"/8.14 £2.72"  8.26 +0.79/5.49 £0.63"/5.97 +2.49"
t 10.004/13.106/8.873/4. 150 9.528/22.895/9.989/3.961 9.476/15.748/5.629/4.807
P 0.000/0.000/0.000/0. 000 0.000/0.000/0.000/0. 000 0.000/0.000/0.000/0. 000

VAT TG L E, " P <0. 015 21 ) A Y7 )5tk ," P <0. 01
3 it

i PR g o L o 2 L 2 R 0T TR S 4 Bl
ki A4, T BB HE AT E Sl SR B L ATE e
FUH ARG RE Ty 32 B BRI, A2 0 DR R R SRR
LU WUREZE i 2 o XU 0 ) 39 o 4 A% 2 ~
3R B DR S FE i 2 a0 R 0 A 7 R R
PRI

KW ZFEEEAR FIIARFENAR =FH LG, —
58 L (A IE 4 5 A7 AR T a2 o KR 2B R AR
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Construction and application of health literacy evaluation model of medical students in private colleges
MA Qian,REN Wei-cun, CHEN Dong-ming
(School of Health Management ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 )

Abstract: Objective To establish and apply the health literacy evaluation model of medical students to provide refer-
ence for targeted health literacy interventions. Methods All undergraduates from first to third grade of one private medical
school were selected with a stratified cluster random sampling method and surveyed to investigate the health literacy of college
students using self-made questionnaires. The structural equation model (SEM) was used to construct an objective evaluation
model of students health literacy,and the dynamic matter element analysis method ( DMA) was used to evaluate health literacy.
Results The overall score of health literacy was 62.60 ( freshmen =61.55 ;sophomores =61. 63 ;juniors =65.00) (F =7.096,
P =0.001). Health knowledge indirectly affected health literacy through health behaviors. Gender, mother education, and partici-
pation in health-related social practice activities were the main factors affecting the health literacy of medical students in the pri-
vate college (8= -0.592,P =0.001;8=0.632,P =0.004;8=0.359,P =0.022). Conclusion College life and education

experience can significantly improve the health literacy of college students, and private schools should provide more health-related

social practices for college students.

Key words: medical students;health literacy;dynamic matter-element analysis ;evaluation model
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Cognition of esophageal cancer and influence on diet of rural residents in Xinxiang

WANG Kai-jie' ,LI Meng-meng' , WANG Jie’ ,FAN Bing-yu’,LI Jia-hui' , LI Mei-mei' ,ZOU Meng-yao',YI
Zhi-shuang'

(1. School of Clinical Medicine ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453003 ;2. Intensive Care U-
nit , People's Hospital of HuolJia, Huojia , Henan 453800 ;3. Department of Digestion, Zhengzhou Ceniral Hospital , Zhengzhou ,
Henan 450007 )

Abstract: Objective To understand the cognition of esophageal cancer and dietary preference of rural residents in
Xinxiang area to provide a reference for the early diagnosis and prevention of esophageal cancer. Methods Household survey
including esophageal cancer cognition and diet habits was conducted on residents of Xiao Ji town and Lou village in Xinxiang
city, Henan province. Results There were 550 (497 valid questionnaires,90.4% ) rural residents surveyed. The proportion of
people who regularly eat salted, fried and hot food was 36.02% ,32.39% and 28. 77% respectively. There were 106 (21.
33% ) residents with high cognitive rate of esophageal cancer. There were significant differences for dietary behaviors and canc-
er rate between residents who knew esophageal cancer and those who did not (P <0.05). There were significant differences in
cognition of esophageal cancer among different education level, family cancer patients and different occupations (P <0.05).
Conclusion The overall level of knowledge of esophageal cancer among rural residents in Xinxiang is relatively low, there is a
significant difference in whether to eat salted food between people with high and low cognitive level of esophageal cancer. The
dietary structure of rural residents is unreasonable, eating salted, fried and hot food is the main improper eating habit. Effort
should be made to popularize relevant knowledge of prevention and treatment.

Key words: esophageal cancer;high incidence area;cognitive ;diet
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Network Pharmacology of Fuling Gancao Decoction in Functional Dyspepsia
LIU Bing-bing, WANG Ning,CHU Yu-ru,LIU Yan,QIAN Hui-qin
(School of Pharmacology ,Sanquan College of Xinxiang Medical University ,Xinxiang ,Henan 453003 )

Abstract; Objective To investigate the mechanism of Fuling Gancao Decoction ( FGD) in the treatment of functional
dyspepsia (FD) by network pharmacology. Methods TCMSP, PharmMapper and Swiss TargetPrediction databases were mined
for the components of FGD and its corresponding targets. Disease targets of FD were collected by Genecards database ; protein-
protein interactions ( PPIs) were collected by String database. The component-target and PPI network were established. DAVID
database was used to perform gene ontology ( GO) analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway en-
richment analysis on the major targets. Autodock Vina was used for molecular docking. Results  Quercetin and kaempferol were
the potential core compounds of FGD in treating FD ;16 targets ( AKT1,SRC,EGFR,HRAS and PIK3R1 ,etc. ) might be impor-
tant targets for the treatment of FD. GO enrichment screened 36 entries,including ErbB2 signaling pathway, phosphatidylinositol-
mediated signaling, epidermal growth factor receptor signaling pathway and so on. A total of 60 signaling pathways were obtained
by KEGG enrichment analysis including estrogen signaling pathway, prolactin signaling pathway, cancer pathway, etc. The results
of molecular docking showed that both quercetin and kaempferol had good binding activity with the core targets. Conclusion
The components, targets and signal pathways of FGD in treating FD are comprehensively screened by network pharmacology,
which provides theoretical basis for the further study of the mechanism of FGD in the treatment of FD.

Key words: Fuling Gancao decoction;functional dyspepsia;network pharmacology ; mechanism
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Evaluation model construction and empirical research of medical device user satisfaction in primary
medical institutions

REN Wei-cun,LIU Ke-liang,Chen Dong-ming

( Department of Health Management ,Sanquan College of Xinxiang Medical University , Xinxiang 453003)

Abstract: Objective To construct the evaluation model of medical device user satisfaction and conduct the empirical re-
search to provide references for optimizing medical equipment distribution. Methods Based on the survey data of the use of di-
agnostic medical devices in western and central China, a satisfaction evaluation model was constructed by structural equation
modeling (SEM) and the PB neural network was used to verify model accuracy,and entropy method was applied to carry out em-
pirical analysis of model application. Results The medical device user satisfaction evaluation model was well fitted (¢*/df =1.49)
with high reliability (accuracy >85% ). The clinical effect of equipment,innovation function and service utilization had a direct
positive effect on user satisfaction, and the market and after-sales service utilization had an indirect effect on user satisfaction, and
the positive effect of clinical effect was the largest (8 =0.86,P <0.01). The results of empirical analysis showed that the overall
user satisfaction of medical devices was 72.36,and the error between the results obtained by the three evaluation methods was
4.05% ,with no significant difference (F =2.648,P =0.072). Conclusion In the central and western regions of China, the
user satisfaction of medical devices in diagnostic pharmaceutics is at a lower level. The evaluation model of user satisfaction of
medical devices based on SEM and PB neural network has a good stability and explanatory function.

Key words: structural equation model; PB neural network ;medical devices ;satisfaction ;evaluation
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Psychological capital in employment quality of nursing graduates
CAI Na-na, WANG Jing,ZHANG Wen-xi
(School of Nursing ,Sanquan College of Xinxiang Medical University , Xinxiang Henan 453003 )
Abstract: Objective To study the relationship between psychological capital and the employment quality of nursing
graduates through questionnaire survey to provide theoretical basis for improving the employment success rate of nursing students.
Methods Psychological capital questionnaire (PCQ —24) and employment quality questionnaire were used to investigate 200
nursing students graduated from a medical college in Xinxiang. Results (1) The psychological capital score of the only child
was significantly higher than that of the non — only child (¢ =2.31,P <0.05). The psychological capital score and employment
quality score of the class committee members were significantly higher than those of the non — members (¢t =2.94 P <0.01;t =
2.65,P <0.01), there was no significant difference in gender, household registration, psychological capital and employment
quality score. (2) Psychological capital was positively correlated with employment quality (r=0.39,P <0.01). (3) Hope had
a positive prediction effect on employment quality ;self — efficacy, resilience and optimism had no significant predictive effect on
employment quality. Conclusion  Psychological capital has a positive predictive effect on the employment quality of nursing
students ,and management departments of college should pay attention to training of students’ psychological capital to improve
their employment advantages.

Key words: psychological capital ;nursing graduates ; employment quality

T O Bl 2% 22 A Martin Seligman $& 4 1.0 B
A (Psychological Capital, PC) [ 4", 81 T #HF 5%
HOCHE o O BB AR IR A T A 1 B O 3L
TR 2 — A R 0 BRI FOIR 25 1) F
A RAF I T AR SR, 0 H AT LR R 5 R B R B R
(20 Bl U B F S A 24 [ P A B
WEFE R EJEIT 16O B AWM OF5E, IF HARIZ
BRI AR T — 1 BRI R SR R 12 A
TN Ty R B RGBS 0
BEARME I A B ZH S 0F 58 K B, 2o R A il

B %5 B 89 :2020 - 09 - 20

MES LB Z B A5 A SE AR A BE IR 8 R AT A
EEIANER S ISE - 371 PSS NTE O 17 N e o =|
B i0.0 BRI RE , 32 TF 0 FEBEA 59 5 O M 58 4
O A, s 7 ke LAl 1) A A S PR AR O R
A — D REIR AR FE BT AU SR RIE
BT ol e Ji s T AN W i AR, AR 22 By A AT A
ST A/ No D 7 B (10 N A S /02 S8 N
SRS = Ao VAR ) 1 2 =l /A S8 SR D RTN  L
8 il 5 A S Sy A A A R R R
LB AR 4

EEWE WA T = HBE R RITH — 372 B 815 Az 0 31T AR BUR B RS 7 L At s o S 4 52 (2018 — JKGHYB —0400)
YEE R AR, Lo, L, SO, W57 1 < 7 LG B2 E — mail :969150073 @ qq. com,
BIRAEE £ #F, L, B B OE 507 I ASCH B E - mail : 760639917 @ qq. com



- 34 - KA A E S5

2021 43 A

1 HAERNEEFE

1.1 HRIK

i 2k b AR R LI IR Y 5 L, 18 B 200 44
T B 48 e B o B A Bk — 4F i 47 B Ll 2 A ol
WA R 196 1y, A 800 4 MRy 97% o WF5E
X170 A2, i 87.63% ,24 N 55,
12.37% 5 JeAE 1 o k48 76 N, 5 38.78% , KAy
120 A, /5 61.22% ;A 430 A, 5 15.31%
AEM A 74 166 A, 15 84.69% , 5% 4 T ER Oy 106
I 15 54.08% L AE2E kT 90 A, 5 45.92% .
1.2 ST H
1.2.1 OEBERESE LGS L S 9 il 59 SOl
PP A ] 0 A R X 0 B AR ]
( psychological capital questionnaire, PCQ -24) Y &1
MR, 20 A~ 2% H 4, R A Likter 6 Z03F- 43 125,
Forp U~ 4E B 0 6 A FRALRE A B AR, S
214 Cronbach’s o 2N 0.923 , F{Z 3 0.510 ~
0. 874, J& H A F 4 10 BEGE A W FH 85 A )iz 1 il
wTH,
1.2.2 gl REBESE 0B 5852 9 il 19 ol 5t
s B AEE T TR B R IR
A B AL & s T 37 I A L gl 6 B S A 4
JE,ih 24 DA H A, R LikterS 2 9F 73 15,6 4>
T E A Cronbach’sa REH KT 0.7, 8 K N AL
P R o gl BT A 2% 4 B YRR, 2 7% R I AE gl
Jo i P v B A R 3 ol B R ST = 0. 0425+
(CAERREETS ) +0.0486 * ( LAEHAL1G5)) +0.
0937 # ( TAERIALAF 70 ) +0. 1466 =+ (K Ji& %5 7] 13
g3) +0.2843 = (Fr AR A 1370 ) +0.3843 = (gl
W)
1.3 it

Xof WT AR 1) 1) HCHIE Sl ST B I L S R TR AR IR A, R
F SPSS22. 0 Gt o B AT K0 ds 70 M, >R FH A 57 b
A K5 Pearson A5G0 Hr (78 2 IR 43 A, LA P <
0.05 AZERAGIFE L.

2 MRER

2.1 HPEBEVEVECEZTATNRLFTENER
A

ZER RN AT L RO R AR RE ST
AR A L A o3, BEZR 0 BT AS DL Rl Ml Jo
AT 20 o3 0l . e TR BEZR R A5 o0 s ZEME ) e A 3
B DB L RO B R ARy EERARE, W
x 1.

F1 PETWEVECEZTANRLRENZRER(S)

RS LN sl B S
P51 i 95.0 £12.48 16.43 +3.22
4 87.83 +14.29 15.88 +3.45
t 1.65 0.62
S A W 91.42 +11.11 15.77 +4.08
A pt 86.98 +15.73 16.06 +2.94
t 1.51 0.40
BEMAEFL R 96.33 +11.75 17.36 +3.22
R 87.33 +14.25 15.69 +3.40
t 2.31 % 1.76
ERIZE - 92.45 £12.57 16.76 £3.51
7 84.29 +14.90 14.99 +3.06
t 2.94 % x 2.65 % *

F:#P<0.05;: % = P<0.01
2.2 PEEVELELCERATSLFREHEX
S

SR BN, 3P H R Bl A 0 BT R e H 4%
P75 ol BT AR 20 B IEAHG  WK 2,
x2 PEEWEVELCERAMGLRENEXSH

gk A% W AW

CEI% G |

DHEA ol

wWHE 068" 1

e 06477 077" 1

KW 0.54% % 0.77°7 0.73% ¢ 1
OHEA 0.83"7 0.93"% 0.89"* 0.84"° 1

Aol 0.27** 0.42°% 0.32°% 0.34*% 0.39%* 1

H:x o« P<0.01

2.3 IR Tl Be ol A Al BT 2 RO RN B K 43 A
DA b J5 5 1) A5 23 O RS 5 70 B BRI 2 Y 0

BRI Ty B A B BEAT B 047 S5 R I3 3
®3 PEEZWEVEOCERIAEEF AL

REMEESSH
T b o b B A B R R
ST t Sig.
B Pz R
(W) 9.000 2.162 4.163 0.0001
BAIELAE -0.018 0.101 -0.023 -0.173 0.863
T 0.267 0.116 0.412 2.291 0.024
1 -0.033 0. 146 -0.036 -0.224 0.823
R 0.083 0.200 0.066 0.417 0.677

SRR, 0 BB TP A B IR R Il
A IE [ BT T, B B ACRE B R R
M5 T W Y S0 A



BG4 0 38 A ot 4P e B b A ol R R 1 B B 5 - 35 -

#1
3 it

o BRGE A I AN A B — 0 20 BT U, A AR
LA BTN EL B AR A, %S R DA R AN AT S O
AJHA R . ARPFTE R, A T 2 0 B ARG
B TARM A T AR 0, BEZR A0 BEBE AR LA K
Sl S A A2 00 ) B = T ARBE R AR o
TUTERBE D FH B Z G, TR UL, 7E.0 B
BT O BB A R B BE R R AR IR
WS 5 BB, 207 H B RE 15 BB, O BB AL
Fesgolb e b B — s e S AR L, 0
BGEA LSOl i A b2E SN B AR Y
BABRIE S — 20 . el 0, B I 2 — Rk
e JE LR PR AN W HE 0, T b T O 2 2 1 il 5 W
E AR, A B A, KR A O35
Jio A HE 0 BT R B 25 S AN B
S AT L 47 B Ll B AR 0 BRSBTS il B A
IR, Al BESE N O &2 B4k 2 M (0 RS2, 55 4
TE IO I B A B R 2 (8] R AR K i Bl
o R A RIVH T K 1) 28 BE AT AL 2 BT TR
A0l B BB W W] A

AT B A M F e 2 SRR B
b Bl AR B BB AS 5 0l TR T (A A
O IEAR SRS & O BT A o 1) A B2 IR 10 47 B ol
el AR il 5 A T A AR A A B A O
0 J5 A A R o T e A B A Rl A SR L R
SINA AR BB HL 5 255, B A9 v 22K P
S A AL H PSR, H AR BRI 5 3 e B
[P R i Pl N 8

o 50 L 2% W 2 AR A SR SR TR, 5 I o AR

il 7 A R 5 % O B B B, SR T H bR
L FAR TR D 4% 50 B i € X R Y B B 1k
SR AR F AR S B I R A A A 7 A R
14 JSL Al R, AR A AT T AR AR S BT — B BL it F b, LA g
o Sl A R A B R g Bl Y 2
A, 2 IR B R S R 23 2 A PR I R A I R
R TARRAOR, I BAEHRIE b 1 i 35 = PR, k%
HEBREREME ST o B L, TE2 12 o s B A O
PR TE 27 AR 48 IE 0 B B O 0k B o R
THT XS T RE T, F2 40 1 B 0 BEVRRE , 3 9 L AR AR
O BBEAS LR g 47 B L ol el A A 0k B R

S % k.

[1] Luthans F, Avolio B, And Avey J. Positive Psychological Capital;
Measurement and Relationship with Performance and Satisfaction
[ J]. Personnel Psychology,2007 ,60(3) :541 - 572.

[2] 56,55 E. O HURATE I AT A F 58 DR B R B[ )] B
[ 2 B 24 47,2015, 40 (2) 1278 —280.

[3] 3%, bhrhde. 466 £ 97 0 B A 5 O 2 2 3 B 1
FRLI]. hAei 2475 ,2010,45(10) :853 - 854.

[4]  FREFHE. K% A0 B BE A 5 T phe 5K A4 A R TP A 1) 174 56 3R
WEFELD . 70 MR 2B 4 83,2012,

[5] #frpte. 4O BB A G W7 R H A [ D] BN« ¥ i
BT k2% ,2011.

[6] B, A, O BV AR () 25 70 B - B O b Nz T 09 £ 28008 43 17
[T]. th A dy 2 B2 27 5 iR 24 44 75 ,2010,19(9) :853 - 854.

[7] Wmes. gl BEA K IR £ o B A il B it s i ik 5 [ DL T
AREORIIE K% ,2019.

[8] aRALAR, Sk, 2 2R BN O 3 0% A 5 ol PR 7 96 3 R A5 43
BrlJ]. B 52018 ,12(21) ;19 -22.

(9] BRHE. I A O 5T 5 37 Mg i R B 5E [ D] i
A rp Rl K #4183, 2011

(RERE -FHE)



H1H KRB E SR No. 1
+ 36 - 2021 4£ 3 Comprehensive Health Education and Research Mar. 2021
= v =3
(BECIFHAR]

“WRREAR L HEERFIAREFHFPRINHA

E, AR
(1B 5 BBt = 4 B P BUDE 2 I 7 % 45300352 7 & P52 bt = 4 e AR 10 5 S il B 2 50 06 3502 v L T 7
% 453003)

S A =1 3
wERE', 3

WE: DB NP O BRI EIR A N B, B — R UG R /ANME O £, D2k B T A E¥% i, |
a2 A i NG R [ S B2 TR B A A 2 SO AR, TR I S R 8 Y R A AR S ST RE S L AR R R IR A
A A0 ST PR PR 2 SR, Oy 5 AR i DRI R 2 2 B R SR

R LUER N L IRA R IR B IR

hESES:6642.0

Disease — oriented blended learning in pathology teaching
CHANG Xiao — bin' ,GUO Jun',ZHAO Shu — min®
(1. School of Basic Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 ;2. Experimental Teaching
Center of Biology and Basic Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453000 )
Abstract; Disease — oriented learning model is a new mixed learning model in pathology , which is based on small clinical

cases, combining online and offline self — learning methods to achieve teaching goals by solving clinical problems. The model can

enhance students’ learning motivation , promote the incorporation of medical knowledge, effectively establish clinical thinking,and

lay a solid foundation for students’ clinical knowledge learning.
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E-learning and teaching of Histology and Embryology based on virtual simulation platform
WEI Hui-ping,ZHOU Wei, LIU Chen-xi, WANG Xu,HAN Jin-zhu, LI Yong-li
(School of Basic Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 )

Abstract ;

Duo to the outhreak of COVID-19 and in response to the call of “suspending on-campus events not learning e-

vents” ,online teaching was launched all over the country. It is the general trend to explore the teaching effect of virtual simula-
tion experiment platform on remote experimental teaching. Some suggestions was proposed from teaching design, teaching effect

and existing problems in the application of virtual simulation platform to Histology and Embryology experiments,in order to pro-

vide reference for the majority of teaching reform workers.
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Teaching reform of Pharmaceutical Analysis in application oriented private colleges under epidemic
ZHAO Yuan, WANG Han,ZHANG Yu-chao
(School of pharmacology ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 )

Abstract: Under the COVID-19 epidemic, “stopping classes and not stopping learning” demanded the online teaching,
which ushered in opportunities as well as challenges. Sanquan College of Xinxiang Medical University conducted online teaching
when fighting against the epidemic. The characteristics of students’ learning during epidemic were analyzed in this paper;the the-
ories , experiments and testing of Pharmaceutical Analysis were reformed based on common online methods and course features;a
new teaching scheme of “uMOOC + iCourse + Tencent classroom + experimental space + online question answering” was

developed. Investigation of the results of the curriculum reform and verification of off-line tests showed that the online teaching

methods of interest were effective measures to ensure the teaching quality of Pharmaceutical Analysis during epidemic.
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Microclass teaching of electrocardiography in Diagnostics

DU Chen-xu, YI Zhi-shuang,SUN Yun-qin

(School of Clinical Medicine ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 )

Abstract .
Methods

Objective

To explore the application effect of microclass in electrocardiography teaching of Diagnostics.

60 clinical medicine students were randomly divided into the experimental group (n =30, given microclass + tradi-

tional teaching methods) and control group (n =30,given traditional teaching methods) . The students were scored using the uni-
fied examination and questionnaire score. Results The test scores of experimental group were higher than those of the control
group in the ECG examination (P <0.05). The questionnaire showed that the students in the experimental class were satisfied
with microclass teaching methods. Conclusion Microclass combined traditional teaching methods can improve learning interest
and learning effect on ECG.

Key words:

microclass ; electrocardiography ; teaching effect
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Flipped classroom teaching mode based on SPOC in Pharmaceutical Botany

QIAN Hui-qin, LI Yan-ling,SU Hui-hui,ZHOU Xiao-li

(School of Pharmacology ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan ,453003)

Abstract .

In order to improve the quality of online education, Teaching of Pharmaceutical Botany was conducted by com-

bining SPOC and flipped classroom. The corresponding countermeasures were put forward by analyzing the problems during teach-

ing,and finally the quality of teaching and learning tasks were improved.
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Reform and practice of blended teaching in Medical Cell Biology based on OBE concept

TAO Juan' ,YANG Bao—sheng2

(1. School of Life Science and Technology ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 ;2. School of

Basic Medicine ,Sanquan College of Xinxiang Medical University ,Xinxiang ,Henan 453003 )

Abstract: The knowledge points of Medical Cell Biology are various and abstract. Students’ learning enthusiasm was not

high with traditional teaching mode. In order to improve students’ learning enthusiasm and autonomy, blended teaching of Medical
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Cell Biology was conducted based on OBE concept;the teaching mode,teaching content,teaching method and evaluation method

were introduced in the teaching reform practice of this course.
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Construction of medical specialty clusters in application oriented universities under the mode of
school-enterprise cooperation

ZHENG Kang-wei,GUO Ya-zhen,SHENG Jun-fang,SU Yi-wen, YAN Fu-lin

(School of Pharmacology ,Sanquan College of Xinxiang Medical University ,Xinxiang ,Henan 453003 )

Abstract; Application-oriented colleges need to strengthen cooperation with enterprises and build pharmaceutical profes-
sional clusters together by combining the “Healthy China” strategy and requirements of the innovation and growth of the health
industry to cultivate high-quality application-oriented talents in the health care industries. During the construction of pharmaceuti-
cal specialty clusters in application-oriented colleges,there are some problems such as similarity of specialty settings, insufficient
tacit understanding between colleges and enterprises,and imperfect evaluation system and management mechanism. Based on the
problems of interest, solutions such as perfecting the curriculum system, establishing a responsibility community, constructing an
evaluation system,and strengthening system guarantees are proposed.
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Teaching reform of Biomedical Sensors based on online and offline hybrid mode

WANG Zheng — xing, JIA Lei,GUO Jin —lei, WANG Chen - bo

(School of Intelligent Medical Engineering ,Sanquan College of Xinxiang Medical University , Xinxiang , Henan 453003 )
Abstract: With the rapid development of intelligence and information as well as the diversity of online resources, the

learning process is increasingly dependent on digital resources, and learning is not limited to classrooms and textbooks. In order

to adapt to new learning forms,online and offline hybrid teaching is introduced into the teaching of Biomedical Sensor, inclu-

ding online teaching design and offline teaching design. The reform includes teaching contents, teaching forms, assessment, e-

valuation, etc. by integrating blended teaching into the whole teaching process. Online and offline hybrid teaching can change

drawbacks of traditional teaching based on observation of teaching effect. Students no longer passively accept knowledge and

hence improve their independent learning ability ,teamwork ability and speech expression ability. Project — based experimental

teaching improves students’ active thinking and hands — on ability, allowing students to participate in projects in advance to ad-

just to work faster after graduate.
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Research progress of female germline stem cells

TAO Juan',YANG Jie' ,ZHANG Jing' ,LI Ming-wen' , WANG Lin-song’

(1. School of Life Science and Technology ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453003 ;2. College of
Life Sciences,Henan Normal University ,Xinxiang , Henan 453007 )

Abstract: The female germline stem cells (FGSCs) with high telomerase activity, stem cell expression markers, self-re-
newal and high proliferation ability can be isolated from the surface epithelial tissues of mammalian and human ovaries. The dis-
covery of FGSCs has attracted the attention of many researchers on female germline stem cells. The existence of germline stem
cells (GSCs) in female mammals remains controversial. The research progress of female germline stem cells on the definition,
discovery process, existing controversy and applications in regenerative medicine, bioengineering, animal breeding and other fields
were summarized in this paper. The review will help workers better understand the biological importance of female germline stem
cells and promote their application research.
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female germline stem cells;mammal;regenerative
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FRog e 1 ) T 40 g % L. ® H AT b 1k, AUG-
MENTSM il PR T 8 75 W8 16 5T 4t R0 4 52 6 Al
WA BERE
4.3 UEMEETEMRERIE T P REA

JV 63 T 240 LA 4 B Ve T ST AR ) R )
o BRI, i T8 BEAN 4 42 A BR A, 1X — ] — L AF
TEA L, Y55 2 BT 40 B A — 5 19 B0 1E AR
4 Il AR L FH 25258 R ot A a2 <308 1 22 e T At
KU o KT A AE— E SR AR AR AN 2
AE T 40, 2 BE T 40 B B A7 5 W0 16 1 40 B AH LAY Ry
PERIAMG R AE T 1 55— B R BT 40, FG-
SCs nJ AR Z 68 T AN ML 1B R I8 . 2B |, Wang
25 NUOE 2R R T K B LN R A R/ B
FGSCs e A g 15 WG 1 20 i E A ARARLR P4 ) o 4 S
i T 20 0 RE 40 ifd ( female embryonic stem-like cells,
fESLCs) ,FGSCs 7] DAAE — 5& B 85 7% 25 A T e b Ay
fESLCs, JF a] GEAE 41 i ¥ J7 o B AUIR iR 1 40 i 7 2
RET 200 . 5 RG240 i F1 22 BE T 40 M AH 1, FG-
SCs A2 W2 YO0, W] LAk f0 D 45 ) I Jif 1
“hy 2 B A DR G B A BB, S B R BE AR AN
LA T Y
4.4 BEMEETHRERERSIDEEDRERA

A #E R 5 A B FGSCs, i) L 7 % 3 (7
SYIRAL, Ry T E /N BUY FGSCs & 75 BE 7 AE 4%
SEB R, 2010 45 Zhang 5 FTH 15 4% e 0 )7 A 51
VAL A 2% 1 9¢ 5% 25 H ( green fluorescen tprotein,
GFP) F: [ 5 A FGSCs, ¥ GFP FH ) FGSCs b 3f
3-5 KRG R IX 28 FGSCs B 2 A 7 /)N BLIR EL Y,



.64 -

KA HEHF S5

2021 43 A

PTG FAERS AR Y O S5 v R B0 K 6 1E Rt f 4
GFP [ GREE A0 . LEAS & I 1 /D B B 2
UHEPE /N REAT AL, 77 42 T GFP BRI JE AR
T H Zhang 4838 1% $% Dnaic2 F1 Oocyte-G1 3 56 iF 1%
Tl byl 2t i PR /DN BRUASE Y ) 7 1%, Dinaie2 J2: JiL & M 2F
TB SRR AH S N, FEAE /DRI BALFER
ik o Oocyte-G1 i fith I 2 11 /2 UK 8l 2 1168 K 1 P 1)
— R FEAN A R L RS b R B, X
PR R 43 300 5 0 o 9 R i 21 O s FGSCs, 4R
Je B 1B 3 i FGSCs RS AH 2R & /N R B S A, A
/N BT B A R N BRSS L L 25 R % Dinaic2 3L [
R BUS 1B A 8% P R 22 80K B RR1E ; Oocyte-Gl
AR ERER T ERETREN NS, %%
5 B ) HbF B T 1k FGSCs ) g 5% 35 A sh 9 1) ]
171 P, Zhang %5 JF B T3 2 FGSCs 4 g #5 3t
KB o 5 DNA B0 5 A% 88 h ARG i
T4 5 7 v A A R TR S W B O AR LG L T B R
A B AR R R R . TERCE B R
VERHEBIRYT A R B GE , F  J2  J X 3h
#A I TR,

Zhou %"t fff F K B FGSCs #8745 3£ 14
fat-1 fKR. S/AARMEL, KRS AR KRE RN
V) B I, FGSCs A5 1) K UG S 1A 3l 4y 465 80 T i
FETE A — S PR 1 BIF 5, 0 B9 5 R R B SRR
HIE

M2 FGSCs TEF/E % AW T/ S aE fh
SFIUCEL A ) N R . AR FGSCs 1 & B
FAXT B, 7 S B AF R AN 2 AR S — o i) T 40
JiL, R R FRATTHE AR R AR . Aok, A28k
M FGSCs 11 i F 3k 45 B R A 25 o

SE

[1] Brinster RL. Male germline stem cells: from mice to men[J]. Sci-
ence,2007,316(5823) :404-405.

[2] Guo Y,Hai Y,Gong Y,et al. Characterization, isolation, and cul-
ture of mouse and human sperma- togonial stem cells[ J]. Journal
of Cellular Physiology,2014,229(4) :407-413.

[3] Zhang Y,Yang Z,Yang Y, et al. Production of transgenic mice by
random recombination of targeted genes in female germline stem
cells[ J]. Mol Cell Biol,2011,3(2) :132-141.

[4] Terraciano P,Garcez T, Ayres L, et al. Cell therapy for chemically
induced ovarian failure in mice[ J]. Stem Cells Int,2014.

[5] Woods DC, Tilly JL. Autologous germline mitochondrial energy
transfer (AUGMENT) in human assisted reproduction[ J]. Semin
Reprod Med,2015,33(6) :410-421.

[6] Woods DC, Tilly JL. The next (re) generation of ovarian biology
and fertility in women: is current science tomorrow’s practice?

[J]. Fertil Steril,2012,98 (1) :3-10.

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Dunlop CE,Telfer EE, Anderson RA. Ovarian stem cells-potential
roles in infertility treatment and fertility preservation[ J]. Maturi-
tas,2013,76(3) :279-283.
Gheorghisan-Galateanu AA , Hinescu ME, Enciu AM. Ovarian adult
stem cells:hope or pitfall? [J].]J Ovarian Res,2014,7:71.
Virant-Klun I,Zech N,Rozman P, et al. Putative stem cells with an
embryonic character isolated from the ovarian surface epithelium of
women with no naturally present follicles and oocytes[ J]. Differen-
tiation ,2008 ,76 (8 ) :843-856.
Goossens E, Van Saen D, Tournaye H. Spermatogonial stem cell
preservation and transplantation ; from research to clinic[ J]. Hu-
man Reproduction,2013,28(4) :897-907.
Johnson J, Canning J, Kaneko T, et al. Germline stem cells and
follicular renewal in the postnatal mammalian ovary[ J ]. Nature,
2004 ,428(6979) :145-150.
Zou K, Yuan Z, Yang ZJ, et al. Production of offspring from a
germline stem cell line derived from neonatal ovaries[ J]. Nat Cell
Biol ,2009,11(5) :631-636.
Pacchiarotti J,Maki C,Ramos T, et al. Differentiation potential of
germ line stem cells derived from the postnatal mouse ovary[ J].
Differentiation,2010,79 (3) :159-170.
White YA, Woods DC, Takai Y, et al. Oocyte formation by mitoti-
cally active germ cells purified from ovaries of reproductive-age
women[ J]. Nat. Med,2012,18(3) :413-421.
Zou K,Hou L, Sun K, et al. Improved efficiency of female germ-
line stem cell purification using fragilis-based magnetic bead sor-
ting[ J]. Stem Cells Dev,2011,20(12) :2197-2204.
Imudia AN, Wang N, Tanaka Y, et al. Comparative gene expres-
sion profiling of adult mouse ovary-derived oogonial stem cells
supports a distinct cellular identity [ J]. Fertil. Steril, 2013, 100
(5) :1451-1458.
Park ES,Woods DC, Tilly JL. Bone morphogenetic protein 4 pro-
motes mammalian oogonial stem cell differentiation via Smadl/5/
8 signaling[ J]. Fertil Steril,2013,100(5) :1468-1475.
Woods DC, Tilly JL. Isolation, characterization and propagation of
mitotically active germ cells from adult mouse and human ovaries
[J]. Nat Protoc,2013,8(5) :966-988.
Zhou L, Wang L, Kang JX, et al. Production of fat-1 transgenic
rats using a post-natal female germline stem cell line[ J]. Mol
Hum Reprod,2014,20(3) :271-281.
Xie W, Wang H, Wu J. Similar morphological and molecular sig-
natures shared by female and male germline stem cells[ J]. Sci
Rep,2014,4(1) :1439-1441.
Fakih MH,El Shmoury M, Szeptycki J, et al. The AUGMENTSM
treatment : physician reported outcomes of the initial global patient
experience[ J]. JFIV Reprod Med Genet,2015,3(3) :1-7.
Grieve KM, McLaughlin M, Dunlop CE, et al. The controversial
existence and functional potential of oogonial stem cells[ J]. Ma-
turitas,2015,82(3) :278-281.
Khosravi-Farsani S, Amidi F, Habibi Roudkenar M , et al. Isolation
and enrichment of mouse female germ line stem cells[ J]. Cell J,
2015,16(4) :406415.
Park ES,Tilly JL. Use of DEAD-box polypeptide-4 ( Ddx4) gene
promoter-driven fluorescent reporter mice to identify mitotically

active germ cells in post-natal mouse ovaries[ J]. Mol Hum Re-



513

Ve R A« AR T AN e BT A

- 65 -

[25]

[26]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

prod,2015,21(1) :58-65.

Silvestris E,D’'Oronzo S, and Cafforio P, et al. Perspective in in-
fertility ; the ovarian stem cells[ J].J Ovarian Res,2015,8(1).
Xiong J,Lu Z,Wu M, et al. Intraovarian transplantation of female
germline stem cells rescue ovarian function in chemotherapy-in-
jured ovaries[ J]. PLoS ONE,2015,10(10) :e0139824.

Ding X, Liu G,Xu B, et al. Human GV oocytes generated by mi-
totically active germ cells obtained from follicular aspirates[ J].
Sci Rep,2016,6(1) :e1001356-187.

Lu Z,Wu M, Zhang J, et al. Improvement in isolation and identifi-
cation of mouse oogonial stem cells[ J]. Stem Cells Int. 2016.
Zhang XL, Wu J, Wang J, et al. Integrative epigenomic analysis
reveals unique epigenetic signatures involved in unipotency of
mouse female germline stem cells [ ] ]. Genome Biol, 2016, 17
(1):162.

Wu CQ,Xu B,Li XY,et al. Tracing a characterizing the develop-
ment of transplanted female germline stem cells in vivo[ J]. Mol
Ther,2017,25(6) :1408-1419.

Stimpfel M, Skutella T, Cvjeticanin B, et al. Isolation, character-
ization and differentiation of cells expressing pluripotent/multipo-
tent markers from adult human ovaries [ J]. Cell Tissue Res,
2013,354:593-607.

Lee YM,Kim TH, Lee JH, et al. Overexpression of Oct4 in por-
cine ovarian stem/stromal cells enhances differentiation of oocyte-
like cells in vitro and ovarian follicular formation in vivo[ J].J O-
varian Res,2016,9 :24.

Niikura Y, Niikura T, Tilly JL. Aged mouse ovaries possess rare
premeiotic germ cells that can ge- nerate oocytes following trans-
plantation into a young host environment [ J]. Aging, 2009, 1
(12):971-978.

Virant-Klun I, Rozman P, Cvjeticanin B, et al. Parthenogenetic
embryo-like structures in the human ovarian surface epithelium
cell culture in postmenopausal women with no naturally present
follicles and oocytes[ J]. Stem Cells Dev,2009,18 (1) ;137-149.
Silvestris E , Cafforio P, D'Oronzo S, et al. In vitro differentiation
of human oocyte-like cells from oogonial stem cells:single-cell i-
solation and molecular characterization [ J ]. Human Reproduc-
tion,2018,33(3) :464-473.

Kang Zou, Jian Wang, Haiwei Bi, et al. Comparison of different in
vitro differentiation conditions for murine female germline stem
cells[ J]. Cell Proliferation,2019,52(1).

Nguyen Huy-Hoang, Nhu Bui Le Quynh, Uyen Nguyen Nhat
Phuong, et al. Isolation of female germline stem cells from porcine
ovarian tissue and differentiation into oocyte-like cells[ J]. The
Journal of reproduction and development,2019,65(5) :423-432.
Zhang M, Liu L, Cao X, et al. Efficiently accumulating germ-like
stem cells from mouse postnatal ovary by in situ tissue culture
[J]. Development, Growth & Differentiation. 2020,62 (4) ;223-
231.

Clarkson YL, McLaughlin M, Waterfall M, et al. Initial character-
ization of adult human ovarian cell populations isolated by DDX4
expression and aldehyde dehydrogenase activity [ J]. Sci Rep,
2018,8:6953.

Patel H, Bhartiya D, Parte S, et al. Further characterization of a-

dult sheep ovarian stem cells and their involvement in neo-oogen-

[41]

[42]

[43]

[44]

[46]

[47]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

esis and follicle assembly[ J]. J. Ovarian Res.2018,11.3.

Zhang C,Wu J. Production of offspring from a germline stem cell
line derived from prepubertal ovaries of germline reporter mice
[J]. Mol Hum Reprod,2016,22(7) :457-464.

Gosden RG. Germline stem cells in the postnatal ovary:is the ova-
ry more like a testis? [ J]. Hum Reprod Update,2004,10(3):
193-195.

Johnson J, Bagley J, Skaznik-Wikiel M, et al. Oocyte generation in
adult mammalian ovaries by putative germ cells in bone marrow
and peripheral blood[ J]. Cell,2005,122(2) :303-315.

Eggan K, Jurga S, Gosden R, et al. Ovulated oocytes in adult mice
derive from non-circulating germ cells [ J ]. Nature, 2006, 441
(7097) :1109-1114.

Hernandez SF, Vahidi NA ,Park S, et al. Characterization of extra-
cellular DDX4- orDdx4-positive ovarian cells [ J]. Nat Med,
2015,21:1114-1116.

Albertini DF, Gleicher NA. Detour in the quest for oogonial stem
cells: methods matter[ 1. Nat Med ,2015,21;1126-1127.

Zhang H,Panula S, Petropoulos S, et al. Adult human and mouse
ovaries lack DDX4-expressing functional oogonial stem cells[ J].
Nat Med,2015,21:1116-1118.

Hashimoto H,Sudo T,Mikami Y, et al. Germ cell specific protein
VASA is over-expressed in epithelial ovarian cancer and disrupts
DNA damage-induced G2 checkpoint[ J]. Gynecologic Oncology,
2008,111(2) :312-319.

Kim KH,Kang Y. J,Jo JO,et al. DDX4 ( DEAD box polypeptide
4) colocalizes with cancer stem cell marker CD133 in ovarian
cancers[ J]. Biochem Biophys Res. Commun 2014 447 :315-322.
Virant-Klun I, Stimpfel M. Novel population of small tumour-initi-
ating stem cells in the ovaries of women with borderline ovarian
cancer[ J . Sci Rep,2016,6(1) :129-135.

Palmirotta R, Silvestris E,D'Oronzo S, et al. Ovarian Cancer: No-
vel Molecular Aspects for Clinical Assessment[ J]. Crit Rev On-
col Hematol ,2017,117:12-29.

Titus S, Li F, Stobezki R, et al. Impairment of BRCAI-related
DNA double-strand break repair leads to ovarian aging in mice
and humans[ J]. Science Translational Medicine,2013,5(172).
Zhang H,Zheng W ,Shen Y, et al. Experimental evidence showing
that no mitotically active female germline progenitors exist in
postnatal mouse ovaries[ J]. Proceedings of the National Academy
of Sciences of the United States of America,2012,109 (31):
12580-12585.

Park ES,Tilly JL. Use of DEAD-box polypeptide4 ( Ddx4) gene
promoter-driven fluorescent reporter mice to identify mitotically
active germ cells in post-natal mouse ovaries[ J]. Mol Hum Re-
prod,2015,21(1) :58-65.

Lei L, Spradling AC. Female mice lack adult germ-line stem cells
but sustain oogenesis using stable primordial follicles [ J]. Proc
Natl Acad Sci USA,2013,110(21) :8585-90.

Yuan J, Zhang D, Wang L, et al. No evidence for neo-oogenesis
may link to ovarian senescence in adult monkey[ J]. Stem Cells,
2013,31(11) :2538-50.

Kerr JB,Brogan L,Myers M, et al. The primordial follicle reserve
is not renewed after chemical or gamma-irradiation mediated de-

pletion[ J]. Reproduction,2012,143 (4) :469-76.



1 KB S5 No. 1
- 66 - 2021 43 A Comprehensive Health Education and Research Mar. 2021
[58] Wu C,Xu B,Li X, et al. Tracing and characterizing the develop- Protocols,2010,5(5) :921-928.
ment of transplanted female germline stem cells in vivo[ J]. Mol [66] lzadyar F,Pau F, Marh J, et al. Generation of multipotent cell
Ther,2017 ,25(6) :1408-1419. lines from a distinct population of male germ line stem cells[ J].
[59] % REGCIR, S B, 20K, £ IS, U9 5L A 5 T 40 Ay B8 A8 i Reproduction ,2008 ,135(6)771-784.
TR /NN S e BF SR [T 1. v E 13 4 {3 fdt, 2016, 31 [67] Lim JJ,Kim HJ,Kim KS,et al. In vitro culture-induced pluripo-
(17) :3602-3605. tency of human spermatogonial stem cells[ J]. BioMed Research
[60] Woods DC, White YAR, Tilly JL. Purification of oogonial stem International ,2013 (2013 ) ;:143028.
cells from adult mouse and human ovaries: an assessment of the [68] Kanatsu-Shinohara M, Inoue K, Lee J, et al. Generation of pluri-
literature and a view toward the future[ J]. Reproduct Sci, 2013, potent stem cells from neonatal mouse testis[ J]. Cell,2004,119
20(1):7-15. (7):1001-12.
[61] Cohen J,Scott R, Alikani M, et al. Ooplasmic transfer in mature [69] Mizrak SC,Chikhovskaya JV,Sadri-Ardekani H,et al. Embryonic
human oocytes[ J].1998,4(3) :269-280. stem cell-like cells derived from adult human testis[ J]. Hum Re-
[62] Coghlan A. First stem cell baby born[ J]. New Scientis,2015,226 prod ,2010,25(1) :158-67.
(3021) :6-6. [70] Wang H,Jiang M,Bi H,et al. Conversion of female germline stem
[63] Casper RF,Dela Cruz DB, Mitri F,et al. Preliminary results with cells from neonatal and prepubertal mice into pluripotent stem
autologous egg precursor cell mitochondrial injection during Intra- cells[ J].J Mol Cell Biol,2014,6(2) :164-71.
cytoplasmic Sperm Injection (ICST) in women with previous poor [71] Zhang Y,Yang Z,Yang Y, et al. Production of transgenic mice by
embryo development; Poster Presented at: Society for Reproduc- random recombination of targeted genes in female germline stem
tive Investigation, 62nd Annual Scientific Meeting; 2015 March cells[ J].J Mol. Cell Biol,2011,3(2) :132-141.
25-28 ;San Francisco,CA.2015. [72]  Zhou L, Wang L, Kang JX, et al. Production of fat-1 transgenic

Fakih MH, El Shmoury M, Szeptycki J, et al. The AUGMENTSM
treatment : physician reported outcomes of the initial global patient
experience[ J]. JFIV Reprod. Med. Genet. 2015,3(3) :1-7.

Ko K, Arauzo-Bravo MJ,Kim J. Conversion of adult mouse unipo-

tent germline stem cells into pluripotent stem cells[ J]. Nature

rats using a post-natal female germline stem cell line[ J]. Molecu-

lar Human Reproduction,2014,20(3) :271-281.
(EERE:-XNBE)

PD-1/PD-L1 &0 & s F6 7 iR R E R R IR

FAR, AuH

(1.8 & 22 B = 2= Bl IR B 24 B¢ , 1T R #F £ 453003 ;2. 3 & B 22 B = 222 B IR AE W20 5 e S A= I /g 3 &
453003)

WE: R BT E o, LR B M UG M 28 SR T R s B SIRIT T BN IR
G TT Y SR BRI T 5 B B % S T IATE — AR I R IS P C A 2, Heh 56 TR M PD - 1/PD - LI {5 3l %
WS R e 2, 97 AU U, K FDA HEE R A SC 25 W de 22, (B A7 78 — 608 RSN o 7 SOt S 8 A A it 400 1 510 BEL I
PD - 1/PD — L1553 400 1 Jib g 9 JRUBE AR OGN R Vi B PD — L/PD - L1 IR Y7 B9 AR MR iS4 55 5 T EAT R GEvk ik

KGR BRI R A SRR R R R - R T AR -1

FE 45K S:R735. 1

PD-1/PD-L1 immune checkpoint inhibitors in the treatment of advanced esophageal cancer
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(1. School of Clinical Medicine, Sanquan College of Xinxiang Medical University, Xinxiang , Henan 453003 ;2. School of Basic
Medicine ,Sanquan College of Xinxiang Medical University ,Xinxiang , Henan 453003 )

Abstract: Esophageal cancer is a common malignant gastrointestinal tumor with hidden early symptoms, poor prognosis
and high mortality in advanced stage. The limitations of traditional treatment for advanced esophageal cancer have been gradually
revealed. Immunotherapy,an emerging tumor treatment, has shown promising results in a series of clinical trials, among which,

most research results invovled blocking PD-1/PD-L1 signaling pathway which showed the best curative effect. Most drugs invol-
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ving blockage of PD-1/PD-LI signaling pathway have been approved by the FDA /but there are also some unknown adverse reactions.

In this paper,the principles,related clinical trials,and biomarkers that assist PD-1/PD-LI therapy will be reviewed systematically.
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WF5E &7~ , f# i Pembrolizumab & 35 i 42 ¢ PD-
L1 B 6 G 00 0 2 5 P e A, L WL i 6
( Objective Response Rate, ORR) 5 5 Az 17 1 (over-
allsurvival , 0S) 5% o 7T W, H AT BUUF 9 % 24,
X428 PD-1/PD-L1 () %35 5 5 B # 0S 2 IE
TSR] 3k S B I A L DT R O B4 e A
SOE T DL NG AL T A, 1 R A 0, AT
RN R R T R R Y i e
SrR AL B2 5% 58 1 AN 58 3, B DATE e 6 BR — 1 e
1RI7 BUE AR 8 AR 7 19 4l B VG 97 T Boit, 58 2y
% 25 Z (8] AT BE AFAE B9 AH AR T, 9 20 B A2 A [F)
W B FH 245 Jr 7 A B AN TR) B0

2  #1 PD-1/PD-L1 254 i) Iifs & [z F3

2.1 BHI—%
Z I TR, — LR AL A BT IR
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BERAE DFERRCR . HALH 5 B 5 B
it 42 B B R GEANTE IR Z , BT A e B BE AR YT i
JTHL & BRI, RS T D 4R T R R AR A
s,

2.1.1 Pembrolizumab Yelena 22" JF & () — 5
FEXS HER2 FHYE RS, B 8l H B8 S IR A - &
(n=37) ZWIBF5E (NCT02954536 ) , % JHI T Pembrol-
izumab 45 Trastuzumab B TR 46355 5, 514
SR (A7) 8B kAT . BB A T Ok R A A
( progression-free survival , PFS) | Z&fift R A1 Fr {7 OS %%
fRI7 5 W AR, 17 % 1Y B3 58 42 5% 1 ( complete
remission, CR) , {4 ] % 4 T S e #H SC 10 A R =1
WO B AN 7E— 26T B 1 8 TP Trastu-
zumab F1 LT FF E I Pembrolizumab J2& 42 4 %01 .
Kato' ™ 4 [ B 5% +p 6 £ 0 F — 2 k97, B & Pem-
brolizumab G Y7 M B . FEEMTRA R AT H
B, UL PD-L1 4 Jf [H ¥ 3F 43 ( Combined Positive
Score,CPS) =10 [ & WAL PFS #1 0S, W5
HAETEESEAT b, AR W hn B Y B vl A B T 1
TGS 1 B Bk, I B e ] % 45 T Pembroli-
zumab A ABE

2.1.2 Nivolumab Z%F Nivolumab f| F—4697
B I W 80, B R Checkmate 64917 B 5T
&L Nivolumab Bk & 107 76 — 2R 7 £ 4 I, &
HH)0S 5 PFS 4 W F 4R T kAR #E AT Y
CheckMate-648 ( NCT03143153 ) & — 1 & B T JC 2%
DI B e 30 52 s R P, HOR &20R 9T 3 19 ESCC
B (n=939) PEATHIOFFT, Al PEAL AL ESCC 834 1)
— 3697 il Al Nivolumab J7 58 5 467 5 8 1Y 5%
Fo ARSI RO T 2 W SR AT IEAG
2.1.3 Tislelizumab Tislelizumab & — F'fH ¥t PD-
1 B s BB A, 7R SE AR BB % b, T8I PD-LT Rk
R s B T PR S Y — 2 AT
R A2 TR YT I R 130 v 3R 0 R G 14 FR 3 T 2
P55 H AP0 OR I L Xu Y SRS T Tisleli-
zumab I 5 ALTT ARy — ZRIB I ] ESCC % 41k,
AW B R 1% M (NCT03469557 ) . ESCC i 35 4%
% Tislelizumab £ = J& — WK & LJ7 Ir o ML T
HAl ESCC BT TR, Z T R HEREZ AR
BT B, (H 3R 0 45 A 149 5 g 1 AR AT 4 1 i 52
A ARSEOE ST R R (B Xu 28 A HEAT A9 Tisleli-
zumab HK G ALS7 R —LRIGIT I ESCC B #H 77 A4 T
A BIROR  IF A AR 25 P 7 R B 5 . Bl S
— BT X} Tislelizumab 15 — 3097 5T B G 1A
7 B3R AT DI B/ e 5 M ESCC 3% (n =480) HYYY
ROFN 22 43 PR 9 WF 58 (NCTO3783442) JF i Jf 1 i 17

o, g ] E— 28I Tislelizumab 75— 2% 16 77 BE
BT IRIT ESCC W7 RS % 4, JF PEAS AT RE 1Y
A RN o
2.1.4 Camrelizumab Camrelizumab (SHR-1210)
TENR T R 3 32 3 AH DGR 97 1Y 6 301 s 7F ESCC 8 &
L WAFTEA 528 . Wang S5 39E47 9 NCT03671265
F1 NCT03222440 1 H H 77 1F 7€ 9517 Camrelizumab +
ALI7 + )7 8% Camrelizumab + i y7 BF B — Camreli-
zumab 7E8 Y7 153K ESCC 7 RLIFoE . —2—2%
P BARIR S AT IR YT & B 00 7 B AR R 2 )
AR, R B 2 Y DF ST B WA R T e in s T R
ML BB ST b X BV T LSO AR R — R Y
LT B, W B 2 R B Y 1l PRI 45
2.2 MEHEAT” %

We BB R UG TR 2, Al — &R T e
WL TC il R 2 BB T oK o S HTR YT IR ES-
CC/E6 M & 4 85 IRk 40 Y J% ( metastatic esophageal
squamous cell cancer, mESCC) & JG#5 ) — 2k 7
5B, O B B, R B ST AT Y
Mo — AT T RO R (H A H B T AT Bk
BRIEIRTT I % iy PR IR . A
TN AT £ 19 30 4E BT P IA R GE T
IO, H A AR S e S ) Tk A G ek
2.2.1 Camrelizuma Huang ™ 2858 T M/ 4%
Rt ESCC #Y rp [ BB 2, 12 Je il i — Ze Ay vh it
(BUANTI 52 ) , e Camrelizumab Xf AL YT/ iy — 2%
RIT, FEIFFRAL SR 0S, 45 R R M b T AT
24 , Camrelizumab 2H #2457 ifi o5 B (8] . H {7 OS . PFS A&
% H B 3% . Camrelizumab 4™ B A B H 4 51697
FHRIE T Hms 2 FALYT 4. S4kyT A L, 4k Cam-
relizumab 7] {7 3 0035 I I Bl 4% B8 11 ESCC R 3 A 47
et , B MER XS ol 45, 0 o R F bR IR0
F T E B o
2.2.2 Pembrolizumab Metges30 ] 2 % B S5 1L 77
F L, Pembrolizumab 2 3 ¥t 3% T ESCC A HfHY OS,
ORR WA % W%, HA M (16.7% ) & T HAt A
I7 0758 A RO BT 40 e A 3 B S ST, HL&
ABBIA BN & Ao X 2 AU ] — 4 fd ] Pem-
brolizumab FJ i 3 2 3% ESCC % W B A7 3 45 , HLAE
EEH BRI AL OS SR8 12 Sl 7k
NBEVGIT B . Pembrolizumab € % FDA it ik
F PD-L1 CPS=10 1y 55 f5t:/ 1 ) ESCC B FHAE N
P RHEALTT 258 . JREAR UL, 5 Pembrolizumab #f
KB B i S E A B L {H Pembrolizumab AN B 55
TR RS T 3 A BB L AT
A O] Pembrolizumab A 24 i) £ 2 415 4y 20>
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., @4 Pembrolizumab ) (Efy) A R &b & 4
FAA LW AL ST 254K, (H 25 08 3 &4 9 1Y b otk
(R 22 53 A7 AT REAF 2 R Y ™ B RS2 R Bk
KRB RGN H M RIB T T SR AT, 1
2 RBEAS (9 e R A 36 1 — 20 B e L 22 Ve 597 k.
2.2.3 Nivolumab Kato ™ Z B 57 T ME 4 P 80 R
it 3% W 15 1k JT B4 W5 3] ESCC H & , 4% %Il 8 5 Niv-
olumab BALTT J7 S ST BOR o AH HE AL ST 4, Niv-
olumab H B EHRE T OS, HLZeMESMZ2HEER
U Toie B # B MR PD-L1 SR8 UK S i fef, f
Nivolumab #8AE 3 13 4= 77 4t Ab (% J& 4 & Pembroli-
zumab AR B A1) o 78 8 0 £l BRE AR ¢ AR 1 5T
et v, 5467 AR H, Nivolumab A7 8 25 1 1 JR 2 X
AR A A SR PR v R R IR T R
B F NN LW FEATS H A TR BR A, A8 L 1 4% A
H 2R B (2 8 S & R e 22 AR
o, BN R 4 ¥ Nivolumab AT 35 % 4
PEDIAT 5 20— (0 I PR BT ST o L Sh, A4 Zhang!™
SE g ST Y R e ATTRACTION-3 iR 5 v (8 % ) Mark-
ov f B 7R, b E AL 25 A BEORE, SR T AR T,
Nivolumab A& —Fh & 5 A 30 A VG IT 1B $E .
Meindl-Beinker'**' 2 $E #+ T Nivolumab / ipili-
mumab {12 “ G 7L AR Y] ESCC 3 rhali ok
A A7 AR i o WIAG By BEYS #E 4T Nivolumab %2 4x 1
Ky ,6 JiJ5 #EAT % A ME VR AL, 38 ad # AT %32 Nivolum-
ab / ipilimumab Bt& 97 15, B4k 22 1T Nivolumab £
YRRIT . XS HOAT IEAE #EAT R, R
PD-L1 5 CTLA-4 BHWT 3, AW J1 o8 —2iG )7
R BRI R AR A, AN 2o 9 24 3% ] T BE AR AE S 2 1Y
(Bfim) A RN, 1 Fr 3 2 19 Il PR 45 R T8 1E
2.2.4 Tislelizumab Vitginia ZEWF 58 438 T Tislel-
izumab 5 ALS71F Ry M4 A A YT Bk /mESCC i3 27 1) —
ZARYT BYIT R (NCT03430843 ), F HMF 54 fi N &
MIYE YT (intent to treat, ITT) ZH %) OS, % WF 5 H Hi
EFEFE T, Ho g5 B n] PE 4l Tislelizumab 41 %% 25 i
AR TR TT R RO A
2.2.5 Toripalimab Xu'*' %%} 59 {7l i 399 ¥fE 363 1
ESCC B # 9k 47 T Tislelizumab & J7, ORR & 18.
6% ,mDOR JJy 11.2 4~ A ,30.5% 1 i & K HEHHERN
RS , X A2 SRR T A2 1, A i — D I R 5
B (E . BEAh, Wang 2% (NCTO3811379) PFAli T To-
ripalimab £}y B 2538 97 /N 40 i & 45 9 (Small cell e-
sophageal carcinoma, SCCE ) & & 4 #1 Il 83 1% 1, ¢
APERN 2V, IR HZ T R AR EY, £
B S ORR, Z W45 R AT B T 1 B Tori-
palimab 7E35 77 /657 K MUY SCCE [ 3% P 97 %80, A

T Ay 37— 20 B KA e R AIF 50 42k L T
2.3 M=%k LE

YT gt 8 KU BB YEIRYT IR U R
Br BRI EE ARG T T B a ™ EH 23
BRI, SOZ B B SR YT I A — IR .
2.3.1 3% F KEYNOTE-028,
KEYNOTE-059 fil KEYNOTE-180 iR I ¥R B & £, &
K F 7R T PD-L1 BH Y W 0] £ i g f8 5 2 T
Pembrolizumab J5 , 7 1 2% Fl §t ol 988 15 4 02 W] 42 52
(9,5 36 97 A 56 M9 B8 T C Bk A A7, H A Doi
ARG T PD-LL LSRR o ) Pembrolizum-
ab BY7 AL, B T ] 45 0 BE PR AR AR B0 R T
PR, R AL PFS 1Y% 225 N (B 0S 542 Pk
AU e B H Rk A < PD - L1 FAMEA
HE SN RS . 7E 5 R i KEYNOTE - 180, H
WML E] PD-L1 FHPE R ESCC 235 ORR W] & /& T3
2T B0, JOU A RO e G
BRI IRFERY TG OL T, Pembrolizumab 7] 2 28 — 28 b
LN NN SR N e /N K /1N bR S = <
Py 4. PD-LI fHPE Y ESCC £ 3% ffi | Pem-
brolizumab RJ LA i 718 H B 4 (7 3% o

Bang" ™ S8 7L R 58 K B 097 i 10 & Kk E SR
P H/H B IR 9 B & B, Pembrolizumab fE
ZENBE BN B PO G PR OF AR S BT /K
AT 2 R A, Horp G AR IT RY oA BE D
M E, HEREARRNMBHEILRET S, 2T
Pembrolizumab 5 H] 5K & 1077 %) e 191 5 4k & 8
SRR, FRATT T O 2 R Al BEAT N RSN Y
KRR IS R GG YT IR N AR & .

Pembrolizumab NYAE— — KB P E BT
AL IT RS 2 A vk T8 5 WA T A B L TR
GiAbIT U7 W I A TR 2 MR B ) T
2019 A 8 H 52 ¥ T PD-1 ICIs Pembrolizumab J§J7 &
PSR S0 B A% 1 A T HROOE L R I R R A
] PN A s VR T B R R AR o BT AR
RSN AT 75 208 2 R E 5 5304, Aiv B2 Pembrolizum-
ab BEAE BB R B ORI TAL Gk m 3R A
2.3.2 Nivolumab Vivaldi 2" 45 5 3 B, Niv-
olumab B F7E SV I X VA 1 £ % 8 A HE Hh A Niv-
olumab HA 7] 45 (1 & 1, IF A fiv B H A FE AAE
FH 259 F] Ry MEIR PR 0] ESCC 8 25 32 41— Fhobr
(93897 17 % o Kato! ™ 45 ABFSE T Nivolumab 7 H 4
ESCC i & 0 97 2% b HE 5 98 s 2B W bk id 0 |9 56
L NAMETG /AT 2R /AN AT ARG P T B i B2 4
i B {#i A Nivolumab 3 mg/kg Q2W, 25 T /R
ORR, H1 {3 OS FILEAFRS 5N 17.2% ,10.78 4~ H Fil

Pembrolizumab
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17.2% , AT — @R e e FFid 5y 1 41 Ji g £ £
BFFTE T 2 4, X # B Nivolumab %7 ESCC A F K
W7 R, Ak, PD-L1 BH M 2 XF Nivolumab (1) 52
NiE,PFS, 08 #75 F PD-L1 B, HMR = i itk
EL 40 Jifg (tumor infiltrating lymphocyte , TIL) H {7 5 K F
63.75% ) M H AL OS FE K, ey 20 Al fE A
Nivolumab i J7 H1 3 45 B #E 4K, X PD-L1 Ay £ ik 5
TIL M R AE A W hn S W AT WSS SR AR A b 21 .

INEC-study (NCT03544736 ) 7& x5 #E 5CIT J7 % [
I} 25 (1 Nivolumab , LGy A [ I A 48 o %
WFFT H AT IEAE SR AT, 25 5 A5 R 98 F i B 4 B
TRIT A O T K & Nivolumab [ A Rk 5 42 4
Pho b Sh, 7E Kelly % # 17 1§ CheckMate 577
(NCT02743494) 5246 i, e FE A R sl B B &
FEAT T ARVIER I #2324k 97 19 f 3, X B AT Niv-
olumab 15 22 Jg§ 77 Xof £ 2% TC W A A7 0 1 52 ), AE Y
HATIEZESEAT o X288 5200 1) iR A A1) T i — 20 3F
flti Nivolumab 152 bR B JH 4
2.3.3 Camrelizumab B fXf k{7 Camrelizum-
ab /5y —Fk PD-1 4l 57) , © 76 b [ 284 TR 7
SR AL BOHE IR TR 20 M Ay b R LA A E Y
(NCT03222440, NCT03187314 , NCT02742935 ) i 7/~
HAEIG T W R ESCC i, B A 1k )7 Bk 0 s
TR R AR R A e . Huang!™ % ABF 5T
T 9t Camrelizumab 152 R 8 5% 5% 1 ESCC 83 H Y
A E I RO A W bR S W o e £ METR 1 BUA T 2
SR LT M B B ESCC B . R EF A L2
Camrelizumab ()4 4P FI 32 1. ORR, %52 5 5 1l
L PFS S il 32 1Y, AT s T ), PD-LL B 1 AR
B 1 R 2 TR R . R4 R 28U
HRE TIRIT A RN, BA R TR, A
5256 W] Camrelizumab (14 W F a] S 2505 0 7E 6 44 1
R g R, TR S R A e L RS R
Camrelizumab X} ESCC £ # H & v # iy % 41k, L)
Fe—sE WHT IR G v . ISR AR 1A 1R AR W b
AW (PD-L1 1A 40 i %€ 4% 63 £ ) 5 Camrelizumab
IR IR B SR o RAZ AT BT TR BT R AL A BT AT
BRSO 1 A R TR AR B MR AR T

R G SR T W B R B A AT B
FEVRITTE LI 45 R FAEW] 7 P e TR A LT 5
R Z5WIRIT o AEX TR B A WAR S Y IR R 5
VE2s AR SR T7 S I A 0 I &R o

3 48y PD-1/PD-L1 &7 M EMIREY

T 24 ffd 6 9% BR 8 1K B2 4549 3 3 (T-cell im-
munoglobulin mucin domain 3 ,TIM-3) 5 Galectin-9 %5

AT A0 AT P BT 4 M RE 9B B4, T B
W TIM-3 JU) 2452 011 o 75 Bl /N RUBE B0 o 2 B, 4t
TIM-3 + 4t PD-1 41 tL a4 hp PD-1 414 £7 U 35 2
P B TIM-3 Bk T A B B i et PD-1
it 24 1) 8, gk b, TIM-3 7] fiE % 5§ TME f NK 4
Mol i B BT, AT M O R TS AR AR R
Wang ' SR 5T 64T PD-1 34 97 049 WG 300 £ 45 0 B 3%
w348 LR M T A A — A TR A R A M B R
SEAE A B 25 Zha ™ S S B R 98 78 67 ( Tumor
Mutation Burden, TMB) 0] {E 2y PD-1/PD-L1 #1J1 ] 5]
BRI R AR A Fut™ 45 % B MTDH (5 % %
F1) Fl Vimentin (IE ) B RB M g 5 84
W RS ME S MTDH (45 i A G B %
U H i, AT REA — 52 B 5 BT A W T — F In-
cRNA (SNHG20) i@ oL %5 PD-L1 & 42 vl {12 i3 ESCC
A K A0 B, i Xl T B A LR A R
NCT02915432 SZU6 X} 4 5% toripalimab ) ESCC 3
MEAT 11q13 e (A DX S i 9738 , % BL ORR A1 PFS [
I, % o 1 X S A k2 IR R B . YT, B
AN ARIC O N R A PR G 6 R T g 4 fi
LA WIRRAC (9 20 4 TR A

4 BREERE

PLBEST 5 I L HHT MR I AT S A
SCEE MM 124 I R PD-1/PD-L1 2§ ICIs iR
7 IR R R A BRI S 45 2R AT B Tk — PR
ST W B A RUNE S 2 Ak, O ST IE W AR TR
7R L A A . (RS BT ik AT A7 AE — LEA TR R JEE
52T AS BB, A A BT ok B4 TR I A 2
WH ARSI % B, RAOH EYsic ¥l
YERA B G0 B S 5 997 A5 AN RO, B A1 PD-LL,
TMB, MSI-H 25 4= ¥y bRic )5 5 y7 ik i 30/ A R
B REA 9% A5 T H B AR B , v 75 5 22 19 i IS 1 18
okt — B0 T A R R X/
MRS, Z T B S (TR L7 iR yT,
BRI ) Ve M AT sE A . BHE U, A
M By ik Ak b, W KR I A i RES P S 56 LA
B2 1 iR A= AR S L 5 e R A Xk A R A 9
J7 0T EBRIE, B N R A N E 2 A
[ 24 70 4 J8 5 R AR
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Sports game intervention of communication disorder in autistic children
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Abstract:

Autism is a persistent disease that disturbs children’s normal physical and mental development,and communi-
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cation disorder is one of the most important characteristics of children with autism. There has been no one method so far can be a

radical cure. Scientists generally agree that undergoing a scientific and systematic sports therapy, self-perception can be im-

proved. Sports therapy plays a positive role in the development of communication disorder, stereotyping and communicative ability

of the vast majority of autistic children. Sports game is very interesting and competitive, and the rules of the game are binding.

The curiosity to win determined by the outcome and edutainment can make autistic children feel happy and enhance the active

communication ability. In this paper, literature review and comprehensive analysis are used to explore the intervention strategies

of sports game in autistic children with communication disorders to provide some reference for clinical treatment.
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