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S E-
PEM I EEE AT PD-1/PD-L1 EE @8R NEHRE kiR
X+ it 72 £ Bl 30 7 &5 1 B 22 i

RAE.HE W AREL.F Z°
BERRTERMATA, AEFLFER 015000

B E-HH WA T I F (Aucubin) 3@ i P A2 M 5L T 2 AR-1(PD-1) /42 /5 b2 58 = 2 AR BLAR-1
(PD-L1) 45 5 i #6304 o, 92 2k 3% 23 Ml % 2m JO 20 07 LB g o A AR A AL, F3E 0~300 pmol/mL #9
Aucubin 4 F A B & 29 B NCI-H1299,MTT Al am Ji& /1, ¥ m fe o 4 £ % 33 BB 28 (Control 28) .78 95 41 (6
Gy #8) . Aucubin 28 ., Aucubin+#% 57 24 (Aucubin+6 Gy 248), % & m& = ¥ A Edu 5 B4 0] 29 fe 38 75 K T, %
X, 20 JOL A A ) 4m OB £, B R % 0% ORI GX B (ELISA) A 4w i3 Jh i Lk PP B 3R 8 B F-o(TNF-0) . F#H %-
YAEN-v) . & g8 o4& (1L)-2 K-F, & & ¥ i % (Western blot) 4 PD-1.PD-LL1 & & ki, # I & DK
B FER 5 K st B 4L (Control 40) (3877 4(5 Gy 48) , Aucubin Z4= Aucubin+5 Gy 41, M EHHEBIKR L
& ELISA ## TNF-o IFN-y.IL-2 K, Western blot ## PD-1.PD-L1 & & £i5, %8 5 0 pmol/mL
W 32,25~125 pmol/mL # Aucubin 48 A& 49 J8 7% /1, £ 4 100 pmol/mL # Aucubin #4754 %%, 5 Con-
trol 2L 8,6 Gy 442 Aucubin 2048 ML 5% %5 s 4k \Edu FA M £ TNF-o K+ & PD-1,PD-L1 & & kK& KF K
A& (P<C0.05), 48 i A = & & IFN-v,1L-2 /K F 4 F (P <<0. 05) ; Aucubin+6 Gy 48 48 JtL % 1% 5 & 4 . Edu rai:
% TNF-a K F & PD-1.PD-L1 & & & ik KF4&F 6 Gy 2842 Aucubin 28 (P <C0.05), @A = & & IFN-v.1L-
2 KF&HT 6 Gy 442 Aucubin 8(P<C0.05), N RABHB EH £ W .5 Control 2814 ,5 Gy Z4= Aucubin 41
DR A B RARA R E ., TNF-a KF & PD-1,PD-L1 & & & ik R F BEAK(P<0.05), IFN-v,IL-2 K F A 5F
(P<C0.05); Aucubin+5 Gy 4 A B KRR HE & . TNF-a KF & PD-1.PD-L1 &G &Lk KFI&KT 5 Gy &
#= Aucubin 28 (P <C0. 05) ,IFN-Y.IL-2 KF & F 5 Gy ZA 4= Aucubin 28 (P <C0.05), £i& Aucubin T4t 8 it
FEL B PD-1/PD-L1 43 5 il 88 A~ 3 69 %, 7% 2k 3% 3 5% A & 20 LA 7 SRV
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Effect of Aucubin on the radiosensitivity of lung cancer cells by regulating the
immune escape mediated by PD-1/PD-L1 signaling pathway
HE Jiefu DU Gang ,ZHOU Fuxing ,LI Xing*
Department of Radiotherapy ,Bayannur Hospital s Bayannur , Inner Mongolia 015000,China

Abstract: Objective  To explore the Aucubin by regulating programmed death-1 (PD-1)/programmed
death ligand-1 (PD-L1) signaling pathway mediated immune escape the influence of radiation sensitivity on
the lung cancer cells and its mechanism of action. Methods Human lung cancer cell line NCI-H1299 was trea-
ted with 0—300 pmol/mL Aucubin,and cell viability was detected by MTT assay. Cells were divided into nor-
mal control group (Control group) ,radiotherapy group (6 Gy group) , Aucubin group, Aucubin—+radiotherapy
group (Aucubin+6 Gy group). Cell proliferation were detected by colony formation assay and Edu assay. Cell
apoptosis was detected by flow cytometry. The levels of tumor necrosis factor-a (TNF-a) ,interferon-y (IFN-
Y) and interleukin (IL.) -2 in the supernatant of cell culture medium were detected by enzyme-linked immu-
nosorbent assay (ELISA). The protein expressions of PD-1 and PD-I.1 were detected by Western blot. A
mouse model of lung cancer xenograft was established and divided into Control group,radiotherapy group (5
Gy group) , Aucubin group, and Aucubin+5 Gy group. The volume and mass of transplanted tumor were
measured. ELISA was used to detect the levels of TNF-a,IFN-vY,and IL-2,and Western blot was used to de-
tect the protein expressions of PD-1 and PD-L1. Results Compared with 0 pmol/mL Aucubin, 25 — 125

pmol/mL Aucubin could reduce cell viability,and 100 pmol/mL aucubin was selected for subsequent experi-
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ments. Compared with the Control group, cell clone formation number, Edu positive rate, TNF-a level, PD-1
and PD-L1 protein expression levels were significantly decreased (P<Z0. 05) ,and the apoptosis rate, IFN-Y and
11.-2 levels were significantly increased (P <C0. 05) in the 6 Gy group and the Aucubin group. Compared with
the 6 Gy group and Aucubin group,the Aucubin+ 6 Gy group had significantly lower cell colony formation
number, Edu positive rate, TNF-a level,PD-1 and PD-L1 protein expression levels (P<C0. 05) ,and significant-
ly higher apoptosis rate,IFN-Y and 1L-2 levels (P<C0. 05). Compared with the Control group,the trasplanted
tumor volume and weight, TNF-a level and PD-1 and PD-L1 protein expression levels in the 5 Gy group and
Aucubin group were decreased (P <C0. 05) ,while IFN-Y and IL.-2 levels were increased (P <C0. 05). Compared
with the 5 Gy group and Aucubin group,the Aucubin+5 Gy group had significantly lower transplanted tumor
volume and mass, TNF-a level and PD-1 and PD-L1 expression levels (P <{0. 05), and significantly higher

IFN-Y and I1.-2 levels (P <C0. 05). Conclusion

Aucubin may enhance the radiosensitivity of lung cancer cells

by blocking the immune escape mediated by PD-1/PD-L1 signaling pathway.

Key words: Aucubin;
er; immune escape; radiosensitivity
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1 #REHE%E
1.1 MRRIE A M 40 it NCI-H1299 (iCell-
h153) 04 B A MR C L) B Y H AR BD B R A L Au-
cubin(HY-N0664) ] [ MCE 4y , BALB/c-nu /) i
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programmed death-1/programmed death ligand-1 signaling pathway;

lung canc-

BDUBR S By R 2 W BB B 40y A BR A &, N SRR B 9
WIEH F-a(TNF-0) . THE-v(IFN-v) . H4 /1 &R
(TL)-2 IR 5 38 W B 36 C ELTIS A 6 il 3k 391 &5 1 1
v R A ) BB R R Bk PD-1(AF7695) .
PD-L1(AF7710) . B-actin (AF0003) J 11| 2 i fe % 928
BREH () GA20) ¥ A FilF R = REYHARA
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1.2 Fik

1.2.1 #iff0dE5 53 ki 8 NCI-H1299 41 il
£ DMEM K7 325 (10 % i 2R g ) R 5 3% (37 °C 5%
CO,) AL TR BCAE K 1 41 A (5 A AS TRk B (0,25,
50.75.100,125 pmol/mL) ) Aucubin 4b ¥ 4f i 24
h, [ 24P A 20 pL MTT %%, FE8EH 4 h 1K
FALP R B WA RS mAA LRI A 150 pL
THET,RFIR 10 min, BiJ57E ELISA W)
ASC L0 7 S LA B BE (490 nm) , I i SR 4

1.2.2 A d S5 SE58 0 h ik w X R4
(Control #H) ., L JF H (6 Gy ZH). Aucubin .
Aucubin+ 7 4H (Aucubin+6 Gy 4H). 6 Gy 4H1ffH
6 Gy F A 6MV-X £ R4 NCI-H1299 4~ , Au-
cubin 4 ffi F§ 100 pmol/mL AY Aucubin 4k # NCI-
H1299 40 4 24 h, Aucubin + 6Gy 20 i F§ 100
pmol/mL [ Aucubin AL PRI 24 h J5 ., 6 MV-X &
(6 Gy) B4} NCI-H1299 4 i, Control 41 %5 7 4 & 4=
PERKIE H BE 5%,

1.2.3 wEEBMEE I 12,2 Ay kgt
AL BRI, B4 LA (2 800 AN HEFIAE 60 mm %
Felrf, —x 3 4, IFMEE 10 d. TP S R K
(20 min) , FH & 1. 5% W0 F 5 A9 B A T e (2 (15
min) . Y05 AT IR EE, IR X A 50 A DL B4l
i ) AV R AT AR

1.2.4  A0ME 3G F KSR I B B0UE KB NCI-
H1299 4 Mudi 8 1. 2. 2 th iy 73 2 AL B A% FR 40 24 h,
B HAMME 50 pmol/L B Edu WM & 2 h
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(37 °C), WEMRELZEvhI (PBS PR 3 W a . Bl A
1 mL 4% Z R EEFEME 15 min(ZiR) . PBS
Vel 3 LWL BFLIMA 1 mL A9 0. 3% TritonX-
100 EE| THE 20 min, F8E LIEW . H PBS YEk
R 3 W, F W, B, B AL A 500 pL Click
RBLBR A R SRR AT BB E 30 min(E ) .
F EWEWAR)E i PBS BRI 3 k. F LIEW.
BILINA 500 pL DAPI ¥, iR EOLHH 10 min
X A AT Y £ SR b W VR . PBS sk 4 3 k.
LR WA LA R L T Edu PR,
1.2.5 ATk M 1202 HJoid o 20 AL 3
FRANML 24 ho BRI R IR B0 )5 T BT WA
i, PBS YE% 1 W A0, 550 5 1R PBS Yk
TG B O G 7 B A 500 pl /91X Annexin V
Binding Buffer 2 4 }fd, 4R J5 i1 A 4 pLl. Annexin V-
FITC 14 pL PIIERIBFE (.15 min), 40
FLASCHEA T2 5650 B o A6 0 A1 B R T I

1.2.6 RAEFFACERI  HMR 1. 2. 2 d il 4 4 kb
PR SR AN 24 h, BUCAH MRS SR W B0 R4S W ™
e B ELISA 320500 & U W15 52 4, 46 00 &4 Jf 35 57 W
i TNF-o IFN-y,IL-2 /K-,

1.2.7 PD-1 f1 PD-L1 A FREMW %K 1.2.2
FP IR A3 4 A 3 3R A0 ML WS 45 4 A G R PBS
Ve B UTTE B 40 I 7E RIPA 28 vhik h Z4#% 45 min J5
PEHCEEE M. A ] T e R D R
e B . S B 0 R B A 10 % SDS-PAGE
J FL UK A 8 AR SRR L S H AR B 5% 88 31 PVDF
I F LA 0. 1% -20 (TBST) i Tris 28 thidh sk
ek PVDF B, 3 H SY IR FL & M 2 h ().
TBST Yk 3 k)5 .5 —¥dt PD-1.PD-L1.B-actin I &
B O FEESZhlFEhi R 1gG £ FFEF 1 h(E
1) . Ak R R W B (A BB % Tmage ]
AU H W E AT R

1.2.8 /NEBMBLE ¥ NCI-H1299 40 )%
HF T BALB/ c-nu /NR (4 JE) A7 S5 R L £ 57 il 968
0 MRS R A Y, S BE ML AT B 4 41, 43 9 R Control
20 IT 4 (5 Gy 4H) . Aucubin 4H Al Aucubin+5 Gy
A, A6 X, 1 GRS TSN GYIRIT.
Control 20 /)y BRUBE B 19 59 45 2 i AR B3R 7K, 5 Gy 41D
5 Gy/3 d By BT 0T, Aucubin 20 18 1 1 5T 5
mg/kg/d 1 Aucubin™, Aucubin+5 Gy 41 1§ & 73 5
5 mg/kg/d Y Aucubin il 5 Gy/3 d Hl & Wiy . &
JEII 78 — YRR AR L 4 JE S AL FE /N BA3 1 Aok gRE . 0
RS i ELISA A6 I b s 4 21 TNF-o, IFN-
Y FIL-2 7P, 85 5T B3 v 4 0 i g 2 4 rh PD-1,
PD-L1 M #ik.

1.3 Siitspabs R SPSS20. 0 483 4 4 %t K 4
HEATALBRAN 00T, BIES AT EFELL 2 £5 %
N ) LR FH O 25 43 el ¢ ke, DL P <<0. 05

EZRAEGITFEX.

2 % e

2.1 Aucubin Xf NCI-H1299 40 Mi 1% B0 5 0
pmol/mL FL#,25~125 pmol/mL AJ Aucubin A8 %
ik NCI-H1299 40 Mg 3% J3 (P << 0. 05), fH 125
pgmol/mL i Aucubin 4§ 3% S AHXF T 100 pmol/mL
A e, B EEEE 100 pmol/mL B Aucubin # 47
SRS, WK,

*1 Aucubin 3 NCI-H1299 4RHa7E AN (= £5)

e e n YA i F1 (o)
0 pmol/mL 6 100. 00£0. 00
25 umol/mL 6 95.43+4. 85
50 pmol/mL 6 88.7643.09°
75 pmol/mL 6 81.08+1.67"
100 mol/mL 6 72,9241, 14°
125 pmol/mL 6 77.4541.06"
F 105. 494

P <0. 001

*:5 0 pmol/mL L#,"P<C0. 05,

2.2 Aucubin X} NCI-H1299 4 jg 58 0y sem 5
Control H H# .6 Gy A1 Aucubin 44 NCI-H1299 4
JitL T BT AR Edu BH 44 R B AR (P <<0. 05) 5 Aucu-
bin+6 Gy 41 NCI-H1299 41 il va B JE i 8 F1 Edu BH
PEZART 6 Gy 4 H Aucubin 20 (P<C0.05), UL& 1,

—

Aucubin+6 GyZH

AucubinZf
1 HEREE®H N Aucubin ¥t NCI-H1299 40 B
HEE R0

2.3 Aucubin X} NCI-H1299 40 T- 05 m 5
Control 41 lb#:,6 Gy 4l Hl Aucubin 41 NCI-H1299 4
Jig 98 T R FE = (P <<0. 05) 5 Aucubin+6 Gy 41 NCI-
H1299 4 - &= T 6 Gy 4 Ml Aucubin 41 (P <<
0.05), W3 3.4 3,
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38.45+1.61% 84.6743.03% 6 Gy 4l 15.9241. 02"
Aucubin 21 44.06+2.05% Aucubin 41 5 12.47-+1.53%
Aucubin+6 Gy 41

F

Aucubin+6 Gy £
F
P

1 : 5 Control 41

. 0535 Aucubin+6 Gy 4
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FITC FITC FITC FITC
ControlH 6 GyfH Aucub inB Aucubin+6 GyZH
3 FRXAAE N Aucubin ¥ NCI-H1299 4588 T IS0

2.4 Aucubin % NCI-H1299 40 il 48 it PH - 7K - 1 5%
W 5 Control ZH 4,6 Gy 4 #1 Aucubin 2 NCI-
H1299 4l TNF-a 7K F [k (P <<0. 05), IFN-y FlI
1L-2 /K3 FF 5 (P <<0. 05) ; Aucubin+6 Gy #H NCI-
H1299 4l TNF-o KK T 6 Gy 21 F1 Aucubin 24
(P<C0.05),IFN-y f1 IL-2 /KF & F 6 Gy 4Ll Aucu-
bin 44 (P<C0.05), W 4,

F A Aucubin 3 NCI-H1299 28 ffl % fiE B F 7k £
IR ME (n =6,z +5,pg/mL)

21531 TNF-« IFN-y IL-2
Control 41 153.464-10.91 123.14+5.65 36.47+2.16
6 Gy 4 87.2547.64™ 173.2847.44™ 75,6245, 34
Aucubin 41 115.4746. 33" 148.0346.25" 58.61+£3.27%
Aucubint+6 Gy 4l 73.6244.15 193.514+9.42  84.2446.85
F 127. 275 104. 156 117. 304
P <<0. 001 <<0. 001 <<0. 001

# . 5 Control 40 48 ,°P<C0. 05; 5 Aucubin+6 Gy 4 4% ,"P<<
0.05,

2.5 Aucubin % NCI-H1299 40 i PD-1 1 PD-L1 &
HERIEMFM 5 Control H 3,6 Gy 4HHl Aucu-
bin 20 NCI-H1299 40 g PD-1 #1 PD-L1 & 123k /K
F-FEAR (P <<0. 05) 5 Aucubin+6 Gy 241 NCI-H1299 4
ffi PD-1 il PD-L1 & 1 &L KK T 6 Gy LA Au-
cubin 4 (P<C0.05), WK 4.% 5,

PD-1

PD-L1

B -actin
Control4H 6 Gy4H AucubinZl  Aucubin+é GyZH
4 Aucubin 3 NCI-H1299 40 PD-1 #1 PD-L1

EBREMFW

2.6 Aucubin X% #H I A4 K. R GEKFE KX PD-1 M

PD-L1 & £EMEN 5 Control 41 L4 ,5 Gy 41
F1 Aucubin 21 /)N BLFS AR 98 VR BRI T 5 L TNF-a KF- )
PD-1.PD-L1 &[4 ik /K - B AL (P <<0. 05) , IFN-7,
1L-2 /K FF (P <<0. 05) 3 Aucubin+5 Gy 20/
FE PR R AR i L TNF-o KSF & PD-1.PD-L1 & %
IEAKSEART 5 Gy 4 #1 Aucubin 44 (P <<0. 05) , IFN-
Y L2 KFEEF 5 Gy 481 Aucubin 41 (P <C0. 05),
2 6~8. Kl 5,

F5 Aucubin 3 NCI-H1299 48k PD-1 #1 PD-L1 & H
RIEKFEWEIE (n=6,2rLs)

4151 PD-1 PD-L1
Control 4 1.0740. 06 1.35240.08

6 Gy 4 0.7540.03™ 0.93740.05"
Aucubin 41 0.820. 04" 1.1240.07*
Aucubin+6 Gy £ 0.620.02 0.8340.03

F 132,062 85.701

P <0. 001 <20. 001

1 : 5 Control 4 0% ,*P<<0. 0555 Aucubint+6 Gy 4 lL#."P<<

0.05,

F6  Aucubin M BHEBERMEM(n=06,7£s,mm’)
4] H2 %53 W54
Control 4 173.4249.58  288.29-420.41  397.85-21. 62
Aucubin 41 146.53+5.37" 213281151  314.52417. 97
5 Gy 4 128.6744.42" 181,438, 67" 26318411, 45
Aucubin+5 Gy £ 108.9544.10  158.72:5.83  235.86-10. 52
F 114. 706 116.501 117.991
P <20. 001 <20. 001 <20. 001

. 5 Control 41 H.%¢,“P<C0. 0535 Aucubint+5 Gy 4l 4% ."P<<

0.05,
%7  Aucubin X HE TNF-o IFN-y 1 1L-2 /K i
#M(n=6,r+ts,pg/mL)
it TNF-« IFN-y IL-2
Control Z1 78.3244.52  347.164+12.34  22.3541.64
Aucubin £ 64.1542. 73" 439.47418.15"  36.47+1. 95"
5 Gy 41 55.83+3.06"  515.624-22.43"  45,18-+3.06%




o 1440 - EFFAR I EF2E 2024 45 6 A% 45 5% 12 1 Int J Lab Med,June 2024, Vol. 45,No, 12

gRT Aucubin 318 TNF-o IFN-7 1 1L-2 7K FH9
BN (n =6, +s,pg/mL.)
ikl TNF-a IFN-vy 112
Aucubin+5 Gy 241 46.94+1. 85 541, 34425, 72 57.3444,12
F 105. 029 111. 088 158. 645
P <20. 001 <20. 001 <20. 001

¥ . 5 Control 41 H# ,* P<C0. 05; 5 Aucubint5 Gy 4 H#."P<
0.05,

PD-1

PD-L1

B -actin

Control4R Aucubing 5 GyZH  Aucubin+5 Gy
B 5  Aucubin X4 PD-1 #1 PD-L1 EAKREH M

b Aucubin 3 #BEERER PD-1.PD-L1 EHXIX
KEREI(n=06,x*s)

20 51 B MR B i () PD-1 PD-L1
Control 41 1.3440.10  0.8540.06  1.1340.09
Aucubin 41 1.1540.06"  0.6240.04" 0.9840.06%
5 Gy 4l 0.8640.06" 0.4940.05" 0.7240.05"
Aucubin+5 Gy #H 0.72%+0.03 0.337£0.02 0.5940.03
F 103. 812 143,086 95. 205

P <<0. 001 <<0. 001 <<0. 001

¥ : 5 Control 41 Hb#%,*P<C0. 05; 5 Aucubint5 Gy 4l H#."P<<
0.05,
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20 6L O T O e A M b O BB M A — Y R A
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o 3 5 A R 0 R T L RE % 3% A i R 40 Y
JHCTT RO L 00 i 9 ) R
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A RSN AT AR TE BR o 40 Bl ad PD-L1 B
i B e A ok b b A 3 Y e 2 WAL, PD-L1 78 il 8 20
Be b i S v Ak T IA B T 2 R BURE (SR s A
IFN-y % 40E N FHYE S . LIU 250 B 58 26 0, i 4
1 3 3o 4 ) IEN-y 7242, CDS ™ T 41 iy 434 4l 5l 75 7/
TVE AL HE TNF-o P24 R S0 S E Wi L, PAL 20
F 5T 2 W1, TNF-a AT 3% 55 A e 240 i X 225 4 5 %) ik
PE L 0 240 BfL S S Bl g AR R S TNF-a K7 5 il 98
R TS . BT R A K B A A R) 4 = AR T
JO R 1 — Rl A A B RIR T R W TS I 2 M Y kR 4
B BOMCTY e W DT e SR s LA e IR A R AR S T
ik e E Y ZHANG 252 1 38 76 8 5E H460
21 i S b B R A B L A R R B T R RBUT B AR T
T b R P R R 3R RS SR RS A R 4 41
B 2R U R A PN X S L T B AR O R A K
. ABFFEH Aucubin T NCI-H1299 40 i 5 F 1%
TNF-a 7K % } PD-1.PD-L1 & 1 £ ik K ¥, 7H &
IFN-y F1 IL-2 K°F, 507 B G J5 AR AR i — 25
Hang s /N R AW SE 56 % B, Aucubin 5 U 00 ) i
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