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pre-metastatic niche

ZHANG Ming-yu, GU Qiong, ZHOU Xiao-wei, LI Ying, ZHANG Yuan-yuan, ZHANG Yu-jun,
WANG Wei-hua, LI Chun-yu", LI Guo-hui

(National Cancer Center, National Clinical Research Center for Cancer, Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing 100021, China)

Abstract: The Lewis lung carcinoma (LLC) metastatic mouse model was used to investigate the effects of
gefitinib and Sijunzi Tang (SJZ) on pre-metastatic niche. The experimental protocol was approved by the Ethics
Committee which belongs to Cancer Hospital, Chinese Academy of Medical Sciences. To generate spontaneous
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lung metastatic models, 1x10° luciferase-labeled LLC cells were injected subcutaneously in the shaved right
flank of mice. One day after LLC inoculation, the mice were randomly divided into model (saline), gefitinib
(50 mg-kg?) treatment, SJZ treatment (25.74 g-kg™), and co-treatment gefitinib with SJZ groups, with intragastrical
administration. After 14 days of continuous administration, tumor size was detected by IVIS® Spectrum system.
The number of monocytes and neutrophils and the expression levels of chemokine receptors (CXCR1, CCR2) and
carcinogenic gene (c-Kit), in peripheral blood, spleen and lung tissues of mice were determined by flow cytometry.
The contents of interleukin-1L-1a (IL-1a) and interleukin-6 (IL-6) were detected by the enzyme linked immunosorbent
assay (ELISA). After 21 days of treatment, tumors were surgically removed, weighed and the tumor volume was
measured with vernier caliper and the antitumor effect of co-administration was evaluated. After 45 days of
administration, the survival of mice was recorded. The results of flow cytometry showed that the percentage of
neutrophils in gefitinib group, SJZ group, and co-treatment group was significantly decreased in the lung tissue
compared to the model group (P<0.05 or P<0.01), but there was no significant difference between three treatment
groups (P>0.05). In the mouse peripheral blood and lung tissue, compared with the model group, the expression
levels of CXCR1, CCR2 and c-Kit on the surface of neutrophils and monocytes in SJZ group and co-treatment
group decreased or decreased significantly (P<0.01 or P<0.05). However, there was a significant increase in the
expression level of c-Kit on the surface of monocytes (P<0.05). In the mouse spleen tissue, the expression levels of
CXCR1, CCR2 and c-Kit in the gefitinib group increased significantly (P<0.05), while decreased significantly in
SJZ or co-treatment group (P<0.05). The results of ELISA showed that the content of IL-1« in SJZ group decreased
significantly in the plasma of the mice compared with the model group (P<0.01) and the content of IL-6 in co-
treatment group decreased significantly (P<0.05). Compared with the gefitinib group, the content of IL-1 in the co-
treatment group decreased significantly (P<0.05). In the tumor tissues of mice, compared with the model group, the
content of IL-1a in the co-treatment group decreased significantly (P<0.05). Furthermore, the content of IL-1« in
co-administrated group and 1L-6 in SJZ or co-treatment group decreased significantly compared with the gefitinib
group (P<0.05). After 21 days of continuous administration, the tumor inhibition rates of gefitinib group, SJZ
group and co-administrated group were 45.7%, 38.4%, and 84.8%, respectively. After 45 days of administration,
the survival rate of the model group was 0%, whereas the gefitinib, SJZ or co-treatment group has a survival rate of
40%, 60%, or 60%, respectively. In summary, our study illustrated that Sijunzi Tang could improve the anti-tumor
effect of gefitinib by regulating pre-metastatic niche.
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Figure 1  Anti-tumor effect of Sijunzi Tang (SJZ) and gefitinib.
A: Experimental arrangement for the spontaneous metastatic
model in this study; B, C: Representative pictures of tumor fluores-
cence luminescence obtained by the VIS spectrum system and their
average radiance number statistics on 14 days of administration;
D, E: Tumor's weight and volume on 21 days of administration; F:
The trend of changes in body weight of mice; G: Survival rate
situation of mice during 45 days of administration; H: Tumor
volume change trend. n = 15, X £ s. "P<0.01, ""P<0.001, "™"P<
0.000 1 vs model group; *P<0.01 vs gefitinib group
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Figure 2 Effects of gefitinib and SJZ on percentage of immune cells of CD45" cells in blood, spleen and lung in Lewis lung carcinoma
(LLC) mouse. n =15, X + 5. "P<0.05, "P<0.01 vs model group; *P<0.05 vs gefitinib group
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Figure 3 Effects of SJZ and gefitinib on the expression of receptor protein on neutrophils in blood, lung and spleen of LLC mouse. n = 15,

X + 5. "P<0.05, "P<0.01 vs model group; *P<0.05 vs gefitinib group
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Figure 4 Effects of SJZ and gefitinib on the expression of receptor protein on monocytes in blood, lung and spleen of LLC mouse. n = 15,
X +s. "P<0.05, "P<0.01, ""P<0.001 vs model group; *P<0.05, #P<0.01, ***P<0.000 1 vs gefitinib group
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Figure 5 Effects of SJZ and gefitinib on cytokine (IL-1a, IL-6)
levels in blood and tumor tissues of LLC mouse. n = 15, X + 5. "P<
0.05 vs model group; *P<0.05, #P<0.01 vs gefitinib group
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A AR VAR, TR Rk R PR R LRI, R R T
a3 U TR R DR 1, B B R R U ) S 4 A, 3 1T
A 370 Uity A T R Ay, R AEFEREL, TE il B B SO bR
TE R R o, o e o 4 i R B A 4 e L i b 3R 4R Btk
(Rl 7 52 Ak ik 18 ntal, TR b, 400 1) 4 92 400 B 1) 55 4 R
PR T 17 A, AT DA R B 8 BT A B IR B S T
e, #afLA T 324K CXCR1.CCR2 ¥ J& T G & A B Bk
SR (GPCR) 8 S il i, 3 23R 0K F v Mok 40 g
AN A e B A (3R TH, RIS, 5 R
iE RNE, FETE I % G 9 N A 35 A 0 AR P Ok 1 B AR
FHUER, - c-Kit 350 2 PR 1 R A B St 308 [ RELE IR
KA R R O AR AR, A TR B e-Kit it
FKIA T FH W 9B & B T I PIBKIAKT 15 5 & 3 ik 1%,
S50 e e 20 x5 R JE A 24020, ACHIE 5T R B,
A g, H AR R 4. SIZ H S e A 4h 2 AL i
23 H I A R A B 1 B A 3 R AN [RD AR B I 0 AR
H, BRE A 2 INHIE B 2. e A RA R d, &
A8 Je 0k o PR 4 i £ B G B B AE A, T SIZ ] BH 2
Bl MR gn i g i . (AR B2, SREEA T,
HAE R A )5, Ah A AN 2 43 A B 4 B 3R T
CXCR1.CCR2 Hl c-Kit (1) £ I& ¥ H AN [F FEFE BTt 4b
JA I T c-Kit J2 iR 41 2 v CCR2 £ ik /K7 L TH & B &2,
1M SIZ ZH FH T A 4 24 2H 359 AT 0] o R 4 A0 B A% 4
Jit ¢ [ CXCR1.CCR2.c-Kit [{j ik . #afh K732 KA1l
c-Kit fE N TE VG T A%, H AT OB 100250 5 i 8 %
T J2 i 245 I BT 95 #4 A, f sitravatinib?d, 4SBT 5% R,
VUE 17 ] &2 N I S 2 20 B 36 11 A2 4R 1) ik oK F,
PR VU T2 I 3 e Ak 2 1 o), Bl o 0 i) 4 P2
s, W Ml RS AT EE, HET R AR B 4 .
95 20 B 5 v 98 240 PR 1 22 o A 00 AT R 1) DG
FR B I 5V A e R T 0 A8 B R T s B e,
[ ibus- A il IN= g i avS R E v w3l 7 A= R e A |
Jf 2 3ok 1 A TR N IR R RO SR A 1L-6 ] Bl [RDRLA
Jid 4 7% 1) ¥4 A T+ (human granulocyte colony stimulating
factor, G-CSF), 4 5 v 4 a7 &1 ffd f 412 iy 1L 725 26 1 i
1Y, e Ab, iR 20 B B 4 WA 1L-6 ] RE 2 T EIUR B
J& B B 6 S R A BRI T RO B, 2k 1T e AR T 24
AL 2 227 AW 58 3E ik ) IL-1o AT IL-6 %8 PE4H i
BRl - ) ar W A B, 5 AR 5 J8 T 4 JoRg 4 23 IL-1as
IL-6 2 VEAN AR R 75 &, SIZ 4 RNIEE & 45 24 41 ] A
R MR & &, o E B R IR IT AR
[T, A 2 5 2 56 1k 41 B R o, In R T i RE g2
R8T, 1% 45 R 5 SRR — s, HE, Y
BT v 0] A B JE TR R A 58 R A 4 4
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