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Abstract

BACKGROUND

Traditional hepatic artery embolization chemotherapy
for treatment of liver cancer is often associated with an
unsatisfactory prognosis since the tumor cells remain.
Drug-loaded lipid microspheres can assist in further
killing residual cancer cells and play an important role in
the regulation of PD-1 and PD-L1 in the immune response.

Alm

To evaluate the efficacy of drug-loaded lipid microspheres
combined with transcatheter arterial chemoembolization
in the treatment of hepatocellular carcinoma in elderly
patients, and to analyze its effect on the survival benefit and
programmed death-1 ligand (PD-L1) and programmed death
1 (PD-1) levels.

METHODS

From October 2015 to October 2018, 112 elderly patients
with hepatocellular carcinoma treated at our hospital
were selected. According to the principle of controlled
design, the patients were randomly divided into either
an observation group (n = 56) or a control group (n =
56). The control group received traditional transcatheter
arterial chemoembolization, and the observation group
received HepaSphere drug-loaded lipid microspheres
combined with transcatheter arterial chemoembolization.
The efficacy and serum tumor markers [alpha-fetoprotein
(AFP), carcinoembryonic antigen (CEA), carbohydrate
antigen 199 (CA199), thymidine kinase 1 (TK-1)], tumor
angiogenesis-related indicators [vascular endothelial
cell growth factor (VEGEF), basic fibroblast growth factor
(bFGF), and microvessel density (MVD)], and tissue PD-
L1 and PD-1 levels were compared between the two
groups. The adverse reactions during the treatment
period and the survival status of the two groups at 6 mo,

2021-06-28 | Volume 29 | Issue 12 |



S, 5. HEERIREC S oIxE RS BT EEBIRRIAR A EF R, PD-L1. PD-17K¥EZI0

1 year, and 2 years after treatment were also recorded.

RESULTS

The total effective rate in the observation group was 83.93%,
which was higher than that (67.86%) of the control group
(P < 0.05). Compared with the values before treatment,
serum AFP, CEA, CA199, and TK-1 levels in the two
groups were significantly reduced after treatment; these
tumor markers in the observation group were significantly
lower than those of the control group after treatment (P
< 0.05). Compared with the values before treatment, the
levels of serum VEGF, bFGF, and MVD in the two groups
were significantly reduced after treatment; these tumor
angiogenesis-related indicators in the observation group
were significantly lower than those of the control group
(P < 0.05). Compared with the values before treatment,
the levels of PD-L1 and PD-1 in the two groups were
significantly reduced after treatment; they were also
significantly lower in the observation group than in the
control group (P < 0.05). During treatment, there was no
significant difference in the incidence of nausea, vomiting,
abdominal pain, fever, or fatigue between the two groups (P
> (0.05). The 1- and 2-year survival rates of the observation
group were significantly higher than those of the control
group (P <0.05).

CONCLUSION

Drug-loaded lipid microspheres combined with transcatheter
arterial chemoembolization have a significant effect in the
treatment of hepatocellular carcinoma in elderly patients, and
this combination therapy can effectively inhibit the expression
of PD-L1 and PD-1 in cancer tissues and help improve the
survival of patients.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Survival; Programmed death-1; Programmed death receptor 1
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1=/

FRAT G PR MR 45 G AT S kAl AL IT 0697 £ F I am
e BR, St AR AAKAE, BPHRT
T B 1 (programmed death ligand, PD-L1). #2 /51458
4--F 1(programmed death 1, PD-1)7K-F &) v,

Fi%E

HEIR2015-10/2018-104K% 52 2 4T 2 e &4 11249, AR
HEAT BRI R, AR ik AL 4 (n =
56)s AFRELA(n = 56). X RELL R IBAL LT Sh kA EALTT,
MR8 K B HepaSphere#X, 25 gk 45 ST S hkAb B AL
IF. I BLAIT 3. i At AT AT #E % B (alpha-
fetoprotein, AFP). 7% &4 /R (carcinoembryonic antigen,
CEA). #&2% 41/%199(carbohydrate antigen 199, CA199).
FAFF# 1 (thymidine kinase 1, TK-1)]. % 8 4 p%,
A R FGAF[ £ E WK 4 e A K B F(vascular endothelial
growth factor, VEGF). i sk 4F 4 4m i, & % B -F(basic
fibroblast growth factor, bFGF). %24 % & (microvessel
density, MVD)]. Z8£%PD-L1. PD-1/K-F, 5+% it #4aia
SRR B R, 7897 )56 mo. 1R 2454 GIF L.

&ZE

WELAE T BB KR HA83.93%, & T B LLe
67.86%(P<<0.05); 5477 AIARYL, LG IT G fo ik
AFP. CEA. CA199. TK-1/K-F38A 2 Ak, AL
BLAAK T 2T BB AL(P<0.05); L& s7 aTARM, FWALE ST
J& i FVEGF. bFGFAK-FZMVD3 A 244k, YL
LK T AT R LA (P<<0.05); 5 &7 A ARk, FLL4 77
J& 2 PD-L1. PD-1/K-F3¥ 00 2 A%, HILEMA%T
xR LZA(P<0.05); &7 #91A), WLALA &S, vRek, JE
Ty B ZHE ARG BULE £ F L%it 5
BX(P>0.05); MBRLEIT B 1. 2F ARG T
18 20(P<0.05).

21t

G IR IR 4L AT S kAl AT 78 97 & ATt Fe
MR R, TAHZIPHEML PPD-L1. PD-1%&
K, R TREREAGH

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

KPR FF o, K25 A8 R, IS Bk AT A
A2 TR AR SRR T AT

BDIRE: 45 Gl 3 kA BAC T AT IR 60 78 57 P b 9 4m
MAF KRG, BTG &R, H G RHERTHBh
—F R RGeS mAL, I IR B P e R e T
Befk 1 (programmed death ligand, PD-L1)F=42 54 58 =4~
F 1(programmed death 1, PD-1)#2 2| -2 ¥ 45 .
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IEERSER: 5, DA, BBl SXBRER S IIMEEIT BT Z
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0515

JH 40 e A AR B s LA IR 22—, 2 NATTIR B >8R
AR T AAR A BRI, 3SR 20 s KR 2 S A
TrEass, HRRE . o EEEAE T W g v v e 2
2. 3f7, PEERERE AR SAREEY. ZEFALIT
YU IR 2 KB, Z BB E AR 2 FARBGIETF
RIBST, ke ZEA T AR R ICEF ARG T I B
HIRWEIT T %, Bl 2 M T2 g e S
J7, RBRFARZ MR R K E A
B BORTT 7ER, HOGHE FUAR Y, LS 2 ke 2e4k
JT B AEHUS — 2T 2K, R R of o A DL 58 A A ZE AR
B, SEUMREAMRIRE, FE S E Ak Sg 5 . B
B, AR BE TG eGE. Ik, B W AMYE 7 HE
SERA ROk R R ) 22 4. AROTEE. IS,
P ARiE SR, FEREESET 4> T 1(programmed death-1,
PD-1) KR P PEFE T4 1 (programmed death receptor 1,
PD-L1)7E 4 ) A A kR v e 31 = 22 5 AR, AT
YE RISV TT R FR bR, 5Tk, A0 2R
B R TUER S G I 20 ke ZE AT VR TT 22 48 I8 e 1
WOR, FEotrHxt g A7 3Rk e PD-L1. PD-1[1520.
WA,

1 MRS E
1.1 #H 2R EZ RS FAET, ER2015-
10/2018- 10K F5% & - JF- 44t e F8 5 112451, AR XS Bz v
RIS, CABEHLIM AT NS H @ = 56) XFHEAH
(n = 56). XTEUPZHIE N e MR E TR 2 (body mass
index, BMI). ChildfFZhRENZ™. MRS H . iR E
17, W REERP>0.05). WE1.

Y NBRHE: (1)FFE A 12 Wb AE™, (2)FE#>60
% GYE K2, (4T EAFRS [ >3 mo; Syt AR KA
AR (6) 2 /D H 1A T ERTLE; (7)Kamofsky B etk
SRS >6047; (8)EEF FIRRA 7T, B .

HEBRARAE: (DS s O RERS 5, Q)&
PR R s (3) 4k R PRI B3 (4) e R
(5) ML ZR Gey5 i S5 s (6)FFAT ™ B Co i LA il
B ThREAN A K T ER K AR R & (7) E 5 G PRI
R (8)M H IR YL M R
1.2 7k AR SREUE G s Bk ZE40 T, 5835 1ML
WL PR ES TG, @ ks, AN R
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SeldingeriZ % Rl & A M NIk, % R JE Je)a B
K. S, ZMRREL AL BN, R R
FIBRZAT IR~ 7], FE 251HE 7 H20064893)BEAT Bk L7
28, WAL 15 20-60 mghtt 52 AR (Wi 1IE 24
MV A AT BR A 7], [ 247 7 H20045982) vk £ il i 2 3L
7, BEAT BRI T R ZE.

W KHUHepaSphere# 24 IR Bk (G Bl BT 2%
WA PR R, 2019110425 & S Ikke 24077, 2 RIEEAL
I 5 R IR AH, 3% il HepaSphere 2 25 TER, 1LIT 25900
MR L A, B3R TER 520-60 mghlt R LE 2R A2 h, FE 5
W2 RIR LS, BEATSIIRAIT R 28, B8 ORI
T ERE IR LRI, PSR S 38 H s T ORI 2506 T,
AR S AR A AR L TR T IR T IS TR, P NIR
7 AR 6-8 wk, PALIEYT X B IR — 2L
1.3 LA (DPTALT L, R UAT I NIBTT R VR TT
R, Z B S AR RT RO AR HE VAR SE AR i
IR 0, FRERINT E =4 wk; B4y SR R A
K ARG N =30%, 4EFFIT T =4 wk; Bt fE: It
PRI Ik B K A% A K =20%, BCF B0 AL B
FasE: TG SRt e8] BAME = (58
L BRI ) BT H X 100%:; (2) T 4LV4 7 1T <
Y697 JE M IR AR [ IR 8 (alpha feto protein,
AFP). J&l$ifE (carcinoembryonic antigen, CEA). ¥
2415 199(carbohydrate antigen 199, CA199). i 18
1(thymidine kinase 1, TK-1)]v 8 A2 Bl 4R A5
LI P4 57 241t A K [R]-F~(vascular epithelial growth factor,
VEGF). ka2 440 fa A= K [ F(basic fibroblast
growth factor, bFGF). flllllL’E % & (micro vessel density,
MVD)]. ZHZPD-L1. PD-1/KF, KA i) B s
i KILGe mL. JEHLFRA, BUMBARA LL3500 r/min
BB O A0S min, BUMYE, VAT SR 22
OH R EMTEAFP. CEA. CA19-97K°F, k)
S E FEAREE YR TR A W SR FIBE I o2 I
WEGI5E MIETK-1. VEGF. bFGF/KF, 7 & F ik
I B RH A BRA . S SRR AR FH 4B R R
£, BURALGFR AR 4% P PERR R AR E, WA
A R AT IE L)y, VR S A bR 1C DL S e 22 ey
R, K SPAE 20 AT I A MVDRIA K, R
TN TEREHUA I B A5t AZ 2w, SR R FH
Weidnerttik X7 EMEM VDK, il %5 = AL 5
P OIS, BBORF S 8UE  iRAM VDA, K IR
G RIS 2 HZAFPD-L1. PD-13RIEE I, Bk
DRV E 2 JE AR S SCBR™, (3) PTG TT AR RSO,
HERL. ek, B, KIS 275 @PIAIRIT 6
mo. 14 SAFEAEAFIEI.
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xR 1 RE—RFRIERI(mean + SD)/n(%)]

ChildBFIDEED R FhEEE B (1) fhEER
2851 BlE  MBIE/R FHR (%) BMI
¢ B4R BA 25 3-5cm >5cm
ﬁ 60-79 18.4-28.3
P2zl 56 30/26 21(37.50) 35(62.50) 48(85.71) 8(14.29) 20(35.71) 36(64.29)
(70.563+4.23)  (24.36+1.96)
60-78 18.8-27.9
NIRE 56 35/21 25(44.64) 31(55.36) 51(91.07) 5(8.93) 24(42.86) 32(57.14)
(69.84+4.08)  (23.95+2.17)
7t 0.917 0.879 1.049 0.590 0.783 0.599
P 0.338 0.382 0.296 0.442 0.376 0.439

BMI: (AR EIEEL.

®R 2 WLEETSEISMLRN(%)

<o
n]

485l BlIEL R IRISIE D ERR ST ERR BEBUR
MZ=E 56 1(1.79) 8(14.29) 21(37.50) 26(46.43) 47(83.93)
WHRE 56 3(5.36) 15(26.79) 20(35.71) 18(32.14) 38(67.86)
Ve 3.953
P 0.047

BiE) 2851 BlIEL AFP(ng/mlL) CEA(ng/mL) CAT99(kU/L) TK-1{pmol/L)
iZ248 56 89.27 + 9.68 124.27 +15.32 56.15 +7.48 2.59+1.47
sevsa WigA 56 88.02 +8.93 122.59 + 13.50 55.22 + 6.67 2.43+1.68
t 0.710 0.616 0.694 0.536
P 0.479 0.539 0.489 0.593
NiZ248 56 35.84 + 4.62° 58.97 +8.41° 21.79+2.52° 1.04 +0.65°
sy WiRA 56 50.06 + 6.85° 79.86+9.26° 35.44+4.18° 1.42+0.77°
pmyE] =]
t 12.879 12.497 20.928 2.822
P <0.001 <0.001 <0.001 0.006

SAREEITEIME, %P < 0.05; AFP: BBIAEEET; CEA: JBIMAER; CA199: FEZHR199; TK-1: EEER1.

it AT Hd A B R FSPSS 22,05 #F, 14t
BIOAGIEERIR, Ky K5, B AR imean®+SD
HIR, 9 2L B SR ST RE A G 56, SR K aplan-
Meiertl 28 70t & AEAF1E DL, Log-Rankk 5, 34K H
SUK K, P<0.05Z A Giit 248 L.

2 B8

2.1 97 2 MERUIRIT I A ROR BN IR 2 =P <<0.05).
W#2.

2.2 S F AP IBAREY AR LI, PILHIARTT AT LI AFP,
CEA. CA199. TK-1/KFAHLL, ZR gt 2, M
HHIRIT G IMEAFP. CEA. CA199. TK-1/KFHIE
TR HRA(P<<0.05); LN ELEL, PALIRTT 5 G & 4ahn
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ISR IT T PP <<0.05). W33,

2.3 Bh G . A R 45 AT ALIR ERER, PRALIRYT AT IS
VEGF. bFGF/KF-KMVDALL, ZRIEG i #m , M
FHIRIT R IMIEVEGE. bFGF/K T XMVDEHK %
HP<0.05); AP, BARITE LIRS Fabri A
HLIRTT TP <<0.05). W34, MV DH e A0kl ]
WL

2.4 4442PD-L1. PD-1/K-F ZH[RILLA:, PAIARTT AT
PD-L1. PD-1/KFAHLL, ZRTGHFEE L, WEHR
JTJEHZPD-L1. PD-17K P T X 4L (P <<0.05); 41
W ELEL, PIEHIATT JE IR S Fabn K-SR R 7 R R
IR(P<<0.05). W#5.

2.5 R R R PRALETTIAEA B BUR A AL, 255
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BE. 5 HABENKE SHEES e EFHBIREBR AN LR, PD-L1. PD-1KEZI0

® 4 WEERIGABMEERERIEIVKE LR (mean + SD)

B8] 483l BlEL VEGF(pg/mL) bFGF(pg/mL) MVD

PE=CaE 56 296.82 +84.04 8.75+2.16 129.94 + 32.50

e iR 56 291.06 +79.73 8.59+1.98 125.18 +34.28
BISH ¢ 0372 0.409 0.754
P 0.711 0.684 0.452

P 56 235.86 + 58.74° 3.08+0.92° 92.04+£22.17°

NIHREE 56 267.47 +62.06° 4.62 +1.25° 104.68 + 26.85°
BISB ¢ 2.768 7.425 2.717
P 0.007 <0.001 0.008

SAREESAMEL, °P < 0.05; VEGF: MEARAEEES,; bFGF: ML 4D KA, MVD: HIMEBE.

& 5 FEBISRIGELRPD-L1. PD-17KEEER (mean £ SD, ng/L)

B8] 483l fBllEL PD-L1 PD-1
=248 56 1.12 £0.09 1.20+0.10
S WigZA 56 1.09+0.11 1.17+0.13
t 1.580 1.369
P 0.117 0.174
=248 56 0.67 +0.05° 0.79 +0.06
saps Wig4 56 0.78+0.07° 0.90 +0.08"
t 9.569 8.232
P <0.001 <0.001

SAREBTEIMEL, %P < 0.05; PD-L1: 2R BIAT; PD-1: 2B T D1,

IGRITHD

2
o

A3 4 )

WL

1Rys ',-:\-.;v
[ A X )

- S s

1 HERRHISTSRIGAAMVDRBANREER . A: WEARE, B, k717, IWEEIR45 cm, (67T ATEHSMVD G gL @ s
B: AR, “2, 450470, i E123.8 em, 16I T BIEZHZAMVD R L BL A . MVD: SIS 2R
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5. 5. BABRIKE S IMER T EFHBRBINBR AN ESRm. PD-L1. PD-1K¥EI0

® 6 FEEISHERRRNEEEN(%)

A% BIEL I IR0 [ R =N
=28 56 4(7.14) 3(5.36) 8(14.29) 4(7.14) 5(8.93)
WIRH 56 8(14.29) 6(10.71) 12(21.43) 7(12.50) 8(14.29)
7 1.493 0.483 0.974 0.907 0.783
P 0.222 0.487 0.324 0.341 0.376
R 7 BB EENEREFERLLR%)
=l Bl 6 T8 =2 26
228 55 50(90.91) 43(78.18) 32(58.18)
YIRA 54 44(81.48) 31(57.41) 21(38.89)
7 2.041 5.394 4.060
P 0.153 0.020 0.044
E BRI =R,
100 BE, A& I6TT A R i R] 5207V
AHHTE I, K FH AL 48 3l ok ZE A7 X0 2 4 4
sl — T MOsBh S AT VYT, TARAR RV ROR, (BT E S
BRI ARG BE RZ M. ARG B kke 24T % %
R FHR 5 4607 2578 & FLITE AR ZEADRL, Va7 ik
£ TR R R VKT, LA PR NS O 5 5 S5
i AR, Iz s mT B, Y12 smayy 2,
04F g AW FRIN, K HepaSphere 24 IR TMER 45 & T 50
-5 A Mk 7 V2 A AT ) A A W T £
02f g e GeF 3k SE1LT7, HRHepaSphere Bz MR 101
O ARG AJ 82 VR TT RUOR. HepaSphere# 24 TR 2 — Fh g 714
00 | | | | AT AR EL TR, YT R AR MER AT ST 2454

0 6 12

1] (mo)

2 HEHhEE.

TG E L (P>0.05). W#K6.

2.6 £ A F BYT IEREVIRAE, FAT30IREIR VT, MEEAH]
Bl xFHRZH2M. P2 YA YT 6 motEAF R L, ERTSR
TR MERAIRIT G 14 2 A7 R B B A = (P
<0.05). W37, E2.

3 171E

JFA0 e 1) R AT B EE M, Fadt k. SRR,
LR E IS A F AT, WS R
%, E MG I IR F T S kA E AT VR YT
DA MG g R, FOE D 5 IR B AR
sk EAKEZEFRIE 2 PHZE, 5 MRIZH 25 R
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BRINEK, RN By BRI T 2 R SR R, T
AT 254 5 IR P2 et TR SiE K, PR 2 F b, )
I BERS A SO L = R AT 29k B, BRI A M i 2459
WREE, TS BT Thfe, dasms7 2. AW 74 2. 25
N, ARG RT B kb ZEATT . B NRTER S & BT 3h ik ke
FEALITHIREI R RN MIEAFP. CEA. CA199.

TK-17KF, e & 16 F 0 . H b AFPIESE/E80%
Je A P R LT Hh R R RRIRES, VAR S AT
I FRRESRFRT; CEANT WL MR AR E9, CA199E
B F PR 2N 3 T (O B SR R B R A e A,
FE P £ IR B R T i, BRSPS nT A B
PRGNS R . VAT ROR RS TR-112 40
DNA# 58 $AS HIRF S MU, 5 20 a8 5 2 DI AR, Jiirseg
4HMIDNA G RIS, SETK-117KF 58 THE it ar
WL, B2 RETHER S, & sl ke ZE40)T Rt — D 3 s pi
R, T B BN U IR R AR B KT, BERHEOR,
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BE. 5 HABENKE SHEES e EFHBIREBR AN LR, PD-L1. PD-1KEZI0

R B R A e R 3 A oo L T J 2 IR S, e
Jed BT N 52 22 M AR SR 7 1) 142, VEGF. bFGF &
MVD¥J A s g 15 T AR R 4R b, KPRk s i om i
JHR N F A ME SRS, MR, 228, %
MR YIEAT AR AT T R IR 2 R R S A B
Bk ZEAL ST RERA B R R M7EVEGF. bFGF/KT-
JMV D, $i7 HCAE S0l e 1fn 57 7 B T 2 A B A
B, T RE A2 HIE SR PTR AR 3 L 2 —.

JFF 44 b gt 1) R AL AR I 2 2, i o PR o i
WFFCRIERN, R B IRE 200 i m ik 22 A SR s 106 5 1 = 4
T2 WS 2455 VE FL. PD-1/PD-L 13 B 800 i 11F S22
S R 20 0 s R 1 EE LAY, R AR nhy
FE PO S AE SR AR PD-L1 . PD-1£IE W
STt BA G e R R . AR R I B 2 g
TR S G I B ik ke ZEAGTT E T R R 42 PD-L1.
PD-1RIEKF 5 i [FFER A SRS, i HaiEs
HHIPD-1/PD-L1E B, T3 55 ML AA 5 28 T B (0 3T i
JEF. BLAHIFE RN 20 IR ORI Bl ke ZE 40T
FHRB A BN AR, H A5 0E B A
B, BE— D AE SR — FhVA T A AN e AR 1 %
4, AR R, FEIRHE, HepaSphere# X 2Bk
WA G 2 RN, AR F /2 50-100 imitks
(f1HepaSphere i Zi K, INEAIT 24 f5 HoRARIEIK 2
200-300 pum, S Rz ity I8 442 28 B S AN R AR, (HIF
ANt HARE RS 2008 B 5

4 4518

25 LRI, 024 AN R T R a2 IR TR & A )
Jikte ZEITIRTT, AIA RS HPD-L1. PD-13%
15 IR UL A B, 1 — 2 R I IIEAFP. CEA,

CA199. TK-17KF, BRI SEITRUR, A 8k B
A, R —w e 4t R R M A M A,

XERR

EBEE
b R IE RORI AT, H AT abiie
ST ARF AR LI X, W 0 SRR
FAEAFMINAE KSR, (R G
Bl AR AEUTE, IR 0T

e

BEX T BN ki ZEAL T TOVE A RORBRZ 4 B3 A1
Ui, [ i R S A R 2 AR B 1% ik, i Aia
T ROIRYT IR A BTN 3 B R ER B S
JE BRI 5RO SEE, SEAS 2 8], SEA SR 2R AT,
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ik D AR B AR A 4

LR AR

M TR B MR ORIGT 5 I B ke 284 )7 I8 TT 46
B, W2 e JB A I AR AR 2 DA S S I B S
P HFET 53 1(programmed death-1, PD-1) & F2 /5 14 4E
ToHCAA 1 (programmed death receptor 1, PD-L1)7KF )48
1. RATHERAT FARIGIT 2 s B 1R g R e
T 4.

7%

AT FUIE LI 25 KR T 9%, R ATRE U 3RO 2%
Hudle, Geit 27T 0 A, D B ELAR T, BRIE
Ba M S B —HGAMESR, R IRHERIGTT
FERTE IR YT T T

SERER

Y8YT FE, WSS R T A, WAL IfLTE T i
5 A (alpha feto protein, AFP). & 871 (carcinoembryonic
antigen, CEA). FEEH1 /5 199(carbohydrate antigen 199,
CA199). FAE M 1(thymidine kinase 1, TK-1)7K-F-F1Z1
ZHPD-L1. PD-UKFEMETXHIRAL PALLL L& fEhn
BARHIRIT AR, MEHIGIT R 19 2R
X HEZH .

B NEWERIG YT I A BT Bl kR ZE AL 7 18 0] 4R I 6
F AT BRI, AT R ARG T RIA K, H
AR B, B REOERIG T AR TP EE— A
JTIRMAT JI5HE.

£

UL BRI I BB LT B S 28 MO T R,
R R BGRB8 A AR
P55 DN RO, TR 75 AR 26 PR R R P 03—
ST AT A 2 SR T

5 ZEXE

REA, NXH. REABRABEARATE A LER F6)
g AR E F 2018; 26: 163-167 [DOI: 10.3969/
j.issn.1672-4992.2018.14.039)]

2 o, FRIE, Z0H rhkg. R EYS IT HLTE (20194
B k. Ve RATAZIE 22 & 2020; 36: 996-999 [DOI: 10.3969/
j.issn.1001-5256.2020.05.009)]

3 g, A, H B TACERE A mA L e RS IKA
Fra B AR, AR 2020; 18: 99-101 [DOI: 10.12104/
j.issn.1674-4748.2020.14.028]

4 X4B 3, Blade, A1, BiEA, $h#74. CalliSpheres# 251
G Ak 2 -5 S RALIT A I8 97 R AN B 3 A 64 57 2L
*Fpb. P ISR 22 & 2019; 27 460-462 [DOI: 10.3760/ cma.
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