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RFHRHA PD-1 BHIEST Lowis MBHNHWLRHE

MoORMLORBEE R O BFRELRRA LW LR OB LE RS
O HEEERFHERECEF P S/ RIFERMBA. R 400042;2. TATFTRLREARER
A G ik A 401120;3. MR E F 956 B 29 —AF, & @Ak 2 8600005
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(HE] HY KL FHERBELEFHRLT LA LPD-1)EREF Lewis BB RAR. FmFE L
ATaedd ., AEk MELewis HETB IR . FAL > ANRA ZFHRAPD-1 £ hufeikom, Mg
B8 S R E AR SR AL F A Y S LR S R g R A e e B B, R A IR R TS R xb &4l )
RbrFmier Fa#THMN, FR SHBARK  ZFHFLAAFKRLSABHBRETALRY . ZFHRAMKT
PD-1 #£354(P<0.05), PD-1 #3240 X FHRAFKES BB RN H A —15.35%.73.91 %42 86.96% . 5
BB A4 ,CD4 . CD8 K P 2% F % R . PD-1 £ MAKAEA RAALEAZH, LB A M CD4 K T4 PD-1
B RMIE,CDS KP4 % FH MBI FH(P<<0.05), 5Btz ,CD68 K- AL FHRRAFIELSEA R
B2 E & (P<C0.05), 5 atmaiks ,CD206 K-F /£ PD-1 24 Afe B A4 R R 42 B %1%, B PD-1 #4540
K TFHAESA(P<0.05), SHBARK, ZFHRAFKRLSAH A E MVD R (P<0.05), @k
3,42 CCLS KFH & ,CXCL1 KFBAK(P<<0.05), &t ZFHRIEASAPD1 LR TaBLTRAN @m0
B -F CCL5 fe CXCL1, 3 At %238 CDA' T @mffe CD8 ' T 4a it , A 45 ) s S A ML 69 A K .
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[Abstract] Objective To investigate the enhanced effect of anlotinib combined with programmed cell
death protein 1 (PD-1) monoclonal antibody in the treatment of Lewis lung cancer,and explore its possible
mechanism. Methods ILewis lung cancer bearing mice were constructed and divided into the control group,the
anlotinib group,the PD-1 monoclonal antibody group,and the anlotinib+ PD-1 monoclonal antibody group.
The tumor mass of the mice in each group was measured, the tumor tissue immune cell infiltration and mi-
crovessel density were detected by immunohistochemistry,and the serum cytokines of the mice in each group
were detected by cytokine chip. Results Compared with the control group,the mass of transplanted tumor in
the anlotinib group and the anlotinib-+PD-1 monoclonal antibody group was significantly reduced,and the an-
lotinib group was lower than the PD-1 monoclonal antibody group (P <C0. 05). The tumor inhibition rates of
the PD-1 monoclonal antibody group,the anlotinib group and the anlotinib-+PD-1 monoclonal antibody group
were —15.35%,73.91% and 86. 96 % ,respectively. Compared with the control group,the levels of CD4 cells
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and CD8 were increased in the anlotinib group,the PD-1 monoclonal antibody group and the anlotinib+ PD-1
monoclonal antibody group,and the CD4 level in the anlotinib+PD-1 monoclonal antibody group was higher
than that in the PD-1 monoclonal antibody group, and the CD8 level was higher than that in the anlotinib
group (P<C0. 05). Compared with the control group,CD68 level was increased in the anlotinib group and the
anlotinib +PD-1 monoclonal antibody group (P<C0. 05). Compared with the control group,CD206 levels in the
PD-1 monoclonal antibody group and the anlotinib-+PD-1 monoclonal antibody group were decreased to differ-
ent degrees,and the PD-1 monoclonal antibody group was lower than the anlotinib-+PD-1 monoclonal antibod-
y group (P<C0.05). Compared with the control group,the neovascularization and MVD in the anlotinib group
and the anlotinib+ PD-1 monoclonal antibody group were decreased (P <C0. 05). Compared with the control
group,the serum level of CCL5 was significantly increased (P <C0. 05), while CXCL1 was significantly de-
creased (P <C0.05) in the anlotinib+PD-1 monoclonal antibody group. Conclusion Anlotinib combined with PD-1

monoclonal antibody can significantly inhibit the growth of lung cancer xenografts in mice by regulating the cytokines

CCL5 and CXCL1,increasing tumor infiltration of CD4" T cells and CD8" T cells cells.
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JI 987 2 9 R A T 32 S DA o A RO E AR TR
By 18. 0% . dAE /NI B Bl 98 (non-small cell lung
cancer, NSCLC) & it v dc = 2L S8 B, 29 5 B A i
I 85 . KA NSCLC fF fER 2 B 4
J&F R, R E T FARBIAILS, BIRTUG 22 .
2022 A o 5 1 3 B 988 A G0 1T B Al 11 o il e K 18R o
S5 B M R0 L vk i R R AE RS L T 20 AR SR B TR
BT 5 REE T U R R L e ) NSCLC #1297 I %
WA R EAL . DL 2B K7 32 4K Cepider-
mal growth factor receptor, EGFR)-8% 2 1% i itF 311 1
57| (tyrosine kinase inhibitor, TKD i = 1 # m) I8 7 2
T Ry IR Bl B PR 9808 S 0 N — B YT O 5 i T
IR By 4 PR I 1 A S8 3 ke i D B 9 A A e 41 4 3R] (i
mune checkpoint inhibitors, ICIs) ;{3 ) o ZEIEIT
BAALIT W28 m HE A 1) — R AR R IT A Z —
[F o SRy 1 0 A0 AT B AN RSN - e AR F s 8 1 9 41
AFERE W {8 ] “ Chemo-free” TG YT J5 58 LA 52 3 i 4L
REE R IR Bbn. BT LK R & 117 @
T Z T ANG R DE A, DU IR R A B BB IR 9T
T8 Horb 0N A A 2 W IR G S R T e Y i
R R RAE I T RZ—.

WAL EoRFE B A i 4 2 R A= R ML B 0 &
B AR B AR A ST T2 A — A A T
BRI L 2 B e AR S — ROl R B A 2R
WG s S — 0 IR /N g3 5 TKL, /] £ %60 1 48 N Bz
He K732 1 (vascular endothelial growth factor re-
ceptor, VEGFR) 1, VEGFR2/KDR, VEGFR3, c-Kit,
I /MR A K R T 5% & (platelet-derived growth fac-
tor receptor, PDGFR)-a Fl 8 £ 4k 40 Mg A= K ] 52 44
(fibroblast growth factor receptor, FGFR)1,FGFR2
M FGFR3 2 24 0 HA )32 A AL B
BN 2020 A 3R 2 F 5 ek o 45 1 98 B 9 R AR
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RN R AN = A O (R O B o R A W NI
(PD-1) 3k 5200 CD8 ™ T £ i 15 1 WA i 41 441 b 73 2
KL B R AE— TN R A B[] B g &
26 13 A6 30 ek g S8 A Ol ARS8 A O L S O
JoR i 90 BH 25 90 RN BB B R D i AT Z B B R Bk G ICTs
M —2k 2 ZEIGYT BHE ARG — g P A H X 25 )
AR 32 P R (H 2 B 8 SR B A ICTs B ML
il B2 T i 92 24 21 H 988 T A B R 4 B A e RS I R T
MR AR . ARSI R RS B e G PD-1 g
Qb P Lewis Jifi 988 iy 95 /N B, 26 1E SE KA 3R 97 97 2009 ()
B o iF — D IR IR A TR YT X B 988 ol A 15 119 552 i) B HEAH
KL AR E T .
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C57BL/6 BEPE/NER (6 ~8 J& i) W4 A bl 2 4y o =
AL SZES B W) H o, N B Lewis i 5 40 i (lewis
lung cancer, LLC) Wy A " B} Be 4 M . A 2R 1M 3 .
DMEM & 05 85 5% 3 L 0 8 11 1 55 240 i 3% % 0 7] 0
T g ¥ A 3¢ [F Corning 723 w] 5 f3% 21 24k 2% AH X 4t
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FHURME R G2 R £ Z R0 C FR W B AR I 388 A )
FARFF KA R ) 2 B8 e i IE KK IE 25k 48 1A
O [ B om0 48 fs 5 A D B PD-1 BT (5E BE
RMP1-14) Il B 3% BioXCell 2~ #]; CD4 (Hit &
ab183685), CD206 (Hi H & Wi 52 & $i 1k, it 5
ab64693) ., CD68 (it 5 ab283654), CD31 (#t &5 ab-
28364) 4 [ % [H Abcam /3 1) ; CD8 (41t 2 98941) g A
FE CST 28w s HAR i A6 9 B A 0 09 /)y B/ S 38
B 4L iE S SAP-9100) W A b st k2 i AE W AR
HIRAH
1.2 7k
1.2.1 @i

BZRIER LLC 12 37 °C /K ¥ 4w bR i 3% 7 1
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WG LW G LT8R A S 1020 I 4 i 1
DMEM & 8 85 5 B 5 85 0. 3% bW W A IS &
DMEM 35 5% 3 TR 29 J5 15 310 240 Jf 2 v, & T 4 e
BEFRAA (37 °CL,5% CO,) . 857 L9 Y 40 B 2% 2 3k
F| 80% ~90 %It 4% 1+ 2 Y LU B BT A AL ARG 3% .
W B A I 1150 T et LLC /NR B AR B A
1.2.2 LLC > &A% H 4R

PEAT A 07 5L TR B AR BT ) LLC il e 3 22
PR PR RS TR A BIVRE S 1< 107 A4/ mL 4
JHOAE U N A AR R S SR T R HE IR 1 s 1 L R TR
A1, B0 100 pl Bl TR B (F 5X 107 A4 i) FH 3 5
e /N B FE ISP Je 3 Kb e T 42
1.2.3 Zhopm5am

N EROBLIRE SRR 3 50 Vo bR Ay S it BR AL L ) B R
Je4l .PD-1 Byl G A A 5 R, /%
PRECHT KR P e (2. 25 mg/kg), 442y 12
d;PD-1 34520 F 45 1.3.5.7 K E I 5 PD-1 Badi
(10 mg/kg) ; X R 2H 75 A 1 4[] 46 751 o A PR
Ko 2B IR] B R W EE /N B 0 55 13 RIRSE 4%
2 ey 98 /0 BRI 35K ot o 30 T A BB L S B D) B T
TR . b LU i RE PR ER BT 3, IR 4% DA A 2K
TN R AR R (%) = Oof B2 Y90 i — 45
2 4 S H R ) /6 R 4 S 28 9R8 JR < 100 %%
1.2.4 ZAEMENF

AN ERMRE LS A 00 B [ 2 A S AL 4 pm
Yh 8T 60 CWEsfirh 3 ho R =W oK oK QB
950 LWET5 00 LFEML IS KAk . VI F Tl & — %
MR PLEBEE 10 min, B A 3% AfL & -
W R 15 min, BEFR ER 22 vP R PE 3 WK, BFIK 5 min,
I 05 A Ll 2 138 & T 30 min, 25 % i — 4T a0
T CDA fifi FII4Z 88 1 2 1 000 F B, CDS i ] i+ 44 B8
1+ 300 Fs B, CD206 i FHRf 3 B8 1 ¢ 5 000 # B¢,
CD68 fifi i 4% B8 1+ 100 7 B, CD31 i 1 i 4% B]
L 50 MR B mytik Ml ik A & 8 T4 °C
RAR . WHEGE Y R & W iR T 20 1 b, Jf ok
FRERZE vh Bk 3 YR, R IR 3 min, i HE T N AR 1 A
Y AR A /N B/ el R T B, BT 37 CC A .
30 min J5 HUH , BEIR R 22 MV 2 I BFIR 5 min., i
fn DAB B, vk 5 R R R E Y. oK & 2%
B Z IR IR
1.2.5 %Mtk d % E (microvessel density,
MVD) it %

T S AU i A5 85 (200 ) TR X A gk V) A B9 Y X
WORAE 4 DOV R 1B 9K B A BH PR 40 Ml 8RS
BUOF- 2448 . B2 CD4,.CD8 ., CD68,CD206 BH 1 4 Jf %% .
CD31 PHAE S (058 A T 108 PN Bz 44 i 20 A J5T /sl 4
LR S5 A € R . R [R] BT DX AT ] B G A 2 i
4 i A BD R R R SRS BT o 1 A . N
T2 =>8 A~ 21 40 ff sl A7 3¢5 L2 A9 0045 AS 11 500CR B i
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o TEARRE BT e H 3 A b Jp fl i A e = e B X I
TR AR U A A 5K B L BCE ARy MVD,
1.2.6 w4

% Raybiotech 4 il P th 712l 7] &, 4% B8 150 B
oy R A R D BR AR M 4 °C .10 000 1/
min B0 10 min, K F & 2 F5H BRI 100 L 7
s A BOS R BELINA 100 L B =R
B 30 min, B EREAH . I0AMR RS HOAE A .4 Cad
. Wash Buffer 3% % J5, Il A Biotin-Antibody Cock-
tail, I3 F 2 h. ¥, WA Cy3-Streptavidin, YGRS,
FERME 1 h, Yo% )5 K A Agilent SureScan Dx Mi-
croarray Scanner ;i F 341,532 nm 4 H .
1.3 %itsa®

% Fi GraphPad Prism7. 0 2k ¢4 3 17 5048 40 97 31
HEORLL s o Z AL R T R 2241
Hr I 1) ELBOCR T ¢ A6, L P <<0. 05 S E R A 4t
T
2 % R
2.1 ZFHRBEAPD1 ERATIHH LLCHAK

5% PRA L3R 22 9 R Je A RN IR A 4L B R T A
W 880, 2 B R R AR T PD-1 Sigi 41 (P <C0. 05) .
WH 1. PD-1 B4 & % 8 Je A I 20 109 28 4
Wk —15.35% .73. 91 % F1 86. 96 % .
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M 8, CD206 K F-FE PD-1 B g0 2 A &5 4 A A
[ P2 BRI » H PD-1 Bp U T BE & 41 (P <<0. 05),
WA 2.3,
2.3 ZFHRIKA PD1 BT b AR FH R
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1 BREAMEFRBERAESBEREFR (n=5,r15)

it | X AR 4 LT e PD-1 42 A 4
IL-1a 15.2044.51 21.834+7.09 16.2745.29 27.89422.96
1L-6 236.314:47. 24 259.67460.07 291.63462. 16 314.274171.01
CCL5 51.19411. 96 51.6429.85 59.4414.17 63.56£7.28"
VEGF-A 1259.40+213. 84 1453.25+424. 24 1151.89£198. 46 1257.79+318.76
TNF-a 157.73£16. 30 153.87+21.20 155.07£26. 80 152.3949.68
GM-CSF 148.08£19.56 142.75+21.15 141.12423.70 142.56£17.48
1L-4 187.95421. 39 204.194:55. 58 182.21433.52 179.342420. 48
1L-3 133.03+15.26 134.38418.30 127.90£19. 33 126.5649.90
1L-10 215.60422.09 213.15429.71 205.70445. 16 202.85+14.12
1L-2 131.20£15. 28 123.87£15.19 126.58+21.67 122.73£14.65
1L-12 p70 245.36431. 22 245.18441. 82 233.34446. 64 228.52422.78
1L-9 245.10+£72.33 252.06+£74.47 233.79+£86.39 227.55+50. 14
1L-5 184.77£18.18 195.92445.45 180.21433.59 170.33£25.83
1L-1 8 171.72431. 82 173.19425.79 167.03438.42 157.57+£12.03
INF-y 199.16+33. 24 187.39+14.13 183.57432. 51 181.79420. 40
CCL2 222.47+40.68 213.68+38.27 209.35+61.85 202.65+27.12
IL-17A 180. 37£26. 50 172.49+21.14 164.26+21.59 163.83£19.53
1L-13 37.4216.22 27.36+2.92° 32.71%9.05 32.564.80
M-CSF 34.80+8.24 22.514+3.83" 32.134+12. 40 29.78+6.40
CXCL1 105.09+46. 12 113.61£80.59 65.52432.77 57. 7529, 44"

" P<C0.05, 5 X B4l e .

3 4t i

TE R STV R 3R 7 b 0 A8 AR R T AL
ICIs AR S 16 Y7 #F B A 25 L 32 i AL, 1 —
F B At AE B B NSCLC ., 9 . 45 B 98 5 S8
G R IGYT AR T B BT AL X AN B 22 Ak T 4R
YAl y7 5k 2 LR IT 5 oF R R R T —Fh T AT
MR 7 8. HAT, WA RIT C &N AT )
NSCLC ZZJ5 5 2 9)ia o A6 — T e 2 Je Bk
4 SHR-1210 # 11 B9 i IR ©F 5 o B 0 22 36 F 8%
NSCLC & # Bk 5 16 97 19 & WL 22 fift 2% (objective re-
sponse rate, ORR) il & ¥ 4% il 3% (disease control
rate, DCR) 43| Jfy 30. 80 %6 1 82. 44 % , o 3 JG it J&& A=
WA E 5.9 A AN 2019 48 8 52 BUSBR A {7
flfifiE K2 FRIE T % BB e BA 15 1 A P £ A
F 1 A R 5, 2 B A 5 SR AEW iR e NSCLC &
HhEEA IR E 26,2 4~ H . ORR 5 DCR 4351 K
306 M 77 Y6, s M B B B IR AR .
Hh52020 AFAESE [ I R Mg 2 2 K2 Bl 7 —
GXRR e LA B S 1 W R SR B A A AE 8 A
JUEHT IR B SR BT AE A PD-1 BRHTIR YT B NSCLC
f G 0E JR AR AE AT R ) 8 AN T L — 0 [T A0 R iR
% IMpowerl50 Bf5% (NCT02366143) % i & 715 #a92
YT RGP A AR R YT R R T K Y T F R AR A
WA AR A A 4 A A B R B B 1 R CEGFR
FEPE 2 ALK FEPE L KRAS 28745 f 3% 1] fig %

g IR T iR — R PRI R4 R, 2020 AR

] ¢ I 4 0 /S 40 o il 88 BT I 45 AR R 2 iR T P E B R
(2020 OV IE R LA Z IR GG A ZEE T
ESL i FBCE AIG R S B, TR BN T e B A

BE LM% B R i NSCLC Jz Z 4 NSCLC B % .4t
LG8 A B2 W Ik T 8 T S8 B B R i B NSCLC i —
LARIT IR T Il

R TG R 0 B T R B A AR TR 9T B A
ICTs B AH & 1 I BL ) 32 B 95 5 00 )12 278, ©F
FFEW LR & T VEGFR2 223k 1% 19 in o] DL i
fifgg ot A A B L AR RE AL L PO I A A AR 25 G
VMR A R 2 5 M g 5 | 2 4 4 e A o I R B
Az K DR 1 R R 3 L 2 TR P IR S S A 8 A G e 4
il 5 A ORI T 200 R R R DR %) 0 o 2 T e SR
HH 5 5 I 240 R 5 S 3 410 7 40 B /K OF- T 5, CD8 T T 4
JiL 0 e 9 R A L 400 K TR R L BRI B B AL
B 25 1CTs B AT B SBRRLR. - — Jy T RE
i (58 Je 3 1M A8 OE R Ak S ER AR 0 FE G s R A
—J5 1 » ICTs AT A SE 306 1Y T 40 ff 32 3 K % 493 g
8 y-TF 4 & (interferon-y, IEN-v) 42 3 B 985 1M % 1F
WAL (A5 B A 3G ROR A A I R YT 8. AR T
U B A BB TT 25 W AR A VR R AL AT 43 Sk DL DL AR
BRPAHT AR A BT IS DL AR R Y I A N R
Hil &= AR 2 VEGFR /N 7401570 5 [\ B ICTs 1934
P VER T PD-1 F1 PD-L1 A [a] 47 s 19 i 44
A2 3 B 25 ) AN TR A A 0 75 4 77 A S TR] A AL 3
N H R %A WS RGE

it — LML S e S PD-1 PLEAIRIT I
R R HHLE A BRSE AT LLC /N BUEAT T B4 A7
25 5L ORI A 2 R O A 6 R4 R PD-1 PR 4
BB 45 /N (P <<0. 05) , B2 B % Je 4t A 4 /IME 22 57
TG 27 L (P>>0.05) , £ 0 22 % ¢ Je ] B & 4 5
PD-1 BB IIAITROR . o T G AH 56 Ik B2 40 i 7 Bt
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i 5 e 928 Hh R HE G BEAE L AR F R — 20 X A5 AL 32
T ARURE A I B A0 M AT TR, 45 R R B CDAT T
0 A AR ARG R B B BR A 4L CDA T T 290 it i) % A
W T HABAS 4. CDA™ T 4 i 2 5 5 A 40 Mg o
YN BE A BFSE B . CDA T T i AL LA B BhoE T
20 Y T E . 38 A FE R VR Y 40 I 7 S R . R
CD8" T 4 M7 45 697 4L 39 45 Tk i HLBE & 367 4
f) CD8 " T 4 Ay B 2 T H A & 41 . eoh. B
Wi 40 M AE A5 3R YT AL 30 N R AR 3 2, i M2 B g
A Bk . el W, 2B R A PD-1 BB
Wi T iR G BE R B B AR YT G CDA T T 41 i A
CD8 " T 40 ¥ i 138 %2, L e B Mg 41 g M1 Y e fk
M2 A4 i AT RE A I5E A IR T TR Y AL %
TE . AWEFEE X BE G 6 7 B4 A= R #6171 5
UE 45 % UL G 41 5 2 B % e 43R 97 W Bt Il 48 A Bl
Ve JE A — 30, IR AR ICTs i n A T U6 55 H 4t 1l 4%
A R FE S TP I AE AE AR 2 ) BE % D[R] 5 in 5 G g
BIFRIT R A IESEYY, e, B RE S
TAIT B GE T OB

Y M R FAE R T A A K iR B R S R &
VEZ R A FDIRE . 7 IR & J o A v, 20 M IR 7R
AT 2 0 958 240 6 19 7 40 o s W A Sy MR 5 o 5 40 i
22 V6] A 5 A 2 i i e G 28 A L. X 240 i IR T 4
BrAl AN J5 — 5 AN S B8 iR 9T RO . ARF R R B .
LB A PD-1 BHiia Y7 vl ol A48 AL 9 e sz 4R
BRI ARIT )G CCLS A B 7t &, i CXCL1
B T . CCLS5 T 78 G 5 4N i ) & 46 Fn 36 4L v &
FEAEFH S A 3 5 B R o Y . MOWAT 450
£ DNA S5 HC 5 5 35 PR 2% 3Kk 2 1) g 988 0F 9 bl & R
CCL5 1E R T #t = AR M a4k [+, A &2 CXCL10 #Y
i Bk SR R Gk AR R e CD8 T i i A S
LA B R B b . i CXCLY [ B AR AT LA
HBERE AN A A2 L R 2 E CD8 ™ T 4 Jifd 75 i Jid
A ALE . CCLS F1 CXCL1 By 7284k . 7T B 2 b 96 2H 21
H CD8 ' T 41 i i2 i £ % B # e 15 PD-1 Mdiif
REIRITAE ] ) B2 AL

ZE BRIk B RS 1CTs nf B i 15 40 iy
K+ CCL5 F1 CXCL1 K3 hmfifsgg iz i CD4 ™ T 4 il .
CD8" T 4 i > A %5 i 3 41 /N SRR A0 A 2 G i 4
SR N — 2 1T A R0 I IR IR 97 IR I B A 4R .
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