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[ Abstract | Objective: To investigate the mechanism of Xuanhusuo powder (XHSP)
inhibiting the differentiation of spleen myeloid-derived suppressor cells (MDSCs) in
breast cancer mice. Methods: Forty-eight BALB/c female mice aged 4-5 weeks were
selected, 6 of them were in normal control group, while others were in tumor-bearing
models established by orthotopic injection of 4T1 cells into the subcutaneous fat pad of
the second pair of left mammary glands. The tumor-bearing mice were divided into
granulocyte colony stimulating factor (G-CSF) control group, G-CSF knock-down group,
model control group, XHSP small dose group, XHSP medium dose group, XHSP high
dose group, and cyclophosphamide (CTX) group, with 6 mice in each group. G-CSF
control group and G-CSF knock-down group were constructed by stably transfecting 4T1
cells established by shRNA lentivirus combined with puromycin selection. 48 h after the
model was established, XHSP small, medium, high dose group were given 2,4, 8 g+kg'+d ™"
intragastric administration once a day, respectively. CTX was given 30 mg/kg by
intraperitoneal injection, once every other day. The other groups were given an equal
volume of 0.5% hydroxymethylcellulose sodium. The drugs in each group were
continuously administered for 25 d. Histological changes in spleen were observed by HE

staining, the proportion of MDSCs subsets in the spleen were detected by flow cytometry,



- 90 - WL R 2R (R4 RT) Journal of Zhejiang University (Medical Sciences)

the co-expression of CD11b and Ly6G in the spleen was detected by immunofluorescence,
and the concentration of G-CSF in peripheral blood was detected by ELISA. The spleen
of tumor-bearing mice was co-cultured with 4T1 stably transfected cell lines in vitro,
treated with XHSP (30 pg/mL) for 24 h, and the co-expression of CD11b and Ly6G in the
spleen was detected by immunofluorescence. 4T1 cells were treated by XHSP (10, 30,
100 pg/mL) for 12 h. The mRNA level of G-CSF was detected by realtime RT-PCR.
Results: Compared with normal mice, the red pulp of the spleen in tumor-bearing mice
was widened with megakaryocyte infiltration. The proportion of spleen polymorphonucleocyte-
like MDSCs (PMN-MDSCs) was significantly increased (P<0.01) and the co-expression
of CD11b and Ly6G was increased, and the concentration of G-CSF in peripheral blood
was significantly increased (P<0.01). However, XHSP could significantly reduce the
proportion of PMN-MDSCs (P<0.05) and the co-expression of CD11b and Ly6G in the
spleen, down-regulate the mRNA level of G-CSF in 4Tl cells (P<0.01). The
concentration of G-CSF in peripheral blood of tumor-bearing mice also decreased (P<
0.05) and tumor volume was reduced and splenomegaly was improved (all P<0.05).
Conclusion: XHSP may play an anti-breast cancer role by down-regulating G-CSF,
negatively regulating the differentiation of MDSCs, and reconstruct the spleen myeloid

microenvironment.
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[ G5BE1E | %R 37 4%) 29 J2 (myeloid-derived suppressor cells, MDSC) ; #% 2m e, 48 3%
#) 3% B - (granulocyte colony stimulating factor, G-CSF) ;15 5 4% ¥ 5 # R & B 1
(signal transducer and activator of transcription, STAT) ; % % # 28 & # MDSC
(polymorphonuclear MDSC, PMN-MDSC) ; & # % JZ & M iX 32 (enzyme linked
immunosorbent assay, ELISA ) ; % 9% 3 %& & G (immunoglobulin G, IgG) ; 7% ALALER &
# % (fluorescein isothiocyanate , FITC) ; #k 1k i &, 4L 4% B (horseradish peroxidase,
HRP) ; 9% & B # & # (multiplicity of infection, MOI) ; 7r K 4% — 47 4 % &
(hematoxylin and eosin staining, HE % &) ; 5 &84 4% &% (polymerase chain reaction,
PCR) ; 34 4m f £ MDSC (monocyte MDSC, M-MDSC) ; 2. & P9 & 4 ¥ B -F (vascular
endothelial growth factor, VEGF )
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Figure 1 Comparison of tumors volume in each group
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Table 1 Comparison of tumor volume changes in each group

(fi-s,mm3)

Al n 10d 15d 20d 25d 30d

AR X 2 6 204.0+40.3 308.3+90.2 640.7+214.6 810.8+295.3 1020.0+148.8
G-CSF % Hi4H 6 175.9+43.8 346.7+132.5 644.8+226.8 855.5+320.4 1005.0+134.1
G-CSF g4l 6 152.8+32.4 272.0+51.7 565.2+108.9 666.1+85.7 825.42245.7
LEARBUNA 6 166.7+32.8 303.3297.2 613.62103.0 778.8+272.3 923.1+129.5
PGkl 6 159.2+36.0 262.7+88.9 492.1+166.2° 614.2+106.7 827.0+85.8%
KRB R4 6 135.0+39.1 212.7435.0" 399.14226.2 494.6+98.8™ 666.1+136.4"*
BN 6 134.4+30.4 204.1+32.2" 237.6+51.7"% 354.4+99.0"* 508.3+93.8"#

SRR IR A HE A, TP<0.05, T P<0.01; 5 X B R /N 4 FEE, PP<0.05, #P<0.01; 5 3R R A 4 32, 2 P<0.05, 4 P<0.01.

G-CSF < 7 41 i 42 J5 00 3 R 7~
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Figure 2 The spleen in each group
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Figure 3 Histopathological changes of spleen tissues in each group (HE staining)
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Table 2 The proportion of MDSCs subsets in spleen of

MDSC éEH H@ 59 @ﬂ ij( ( i’;j P<0.01 ) , M-MDSC éEH H@ each group
L A D Y b A 5 AR A B LU 3R, KR (% £5,%)
/N7 4] PMIN-MDSC 41 g Eb 451 1 M-MDSC 41 4l B n PMN-MDSC  M-MDSC
B FE ) A UL BA S8 03 (2 P>0.05) , T X B & Bk NRapopitl 3 9.4x1.8 13.3+1.9
ff1 K7 ik 411 JE PMN-MDSC 21 i LE 1) 3 /) fiffjiﬁ Pt e
M-MD é li ‘P< ) , _[!_],/\ _‘_,“j( e X Rok I8
a1 %iii@ tﬂi‘fﬂji iﬁéiﬁ]}sg 2; L@%ﬁ%ﬁﬁﬁéi\g G-CSF k4l 3 49.9+4.25%  28.5+4.4%4

’ - ’ LRI AL 3 68.4x1.8 16.7+2.6
M-MDSC 4} o BI85 K 5 55 G-CSF X AL LE &, B Gkl 3 61.8+3.3 25.1+3.4%4
G-CSF i ok 25 )9 IE PMN-MDSC 41 i L 451 35k /) TIHREOHIRAL 3 584:29'  237:2.1°
M-MDSC 4 it bb 5] 34 K (¥ P<0.01) o L3 2 1 5 TE 0 B He g, P<0.015 S RN B LA L *P<0.05 5
Bl 4, Gpei g RN, 5155 xR s, 15 G-CSF R HRZL ek, 22 P<0.015 5 2% B2 U NI LA, A P<

R0 S6F B4 1 G-CSF X BRZHIIE CD11b'Ly6G 3t 0.05. MDSC: fs J5 410 i 41 L 5 G-CSF < 4L 41 ffd 42 % 0 1A 7  PMN-
MDSC: ZIERZ LA MDSC; M-MDSC: A% i i+ MDSC.



Figure 4 Flow cytometry results of splenic MDSCs subsets in each group
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Figure 5 Fluorescence staining of the co-expression of CD11b and Ly6G in spleen of each group
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