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Abstract

Objective: To study the effects of Trifolium flavone on MDSCs, PGE2 and COX-2 in tumor-bearing
mice, and their role in regulating tumor immunity and reversing tumor immune escape. Methods:
40 C57BL/6 mice were randomly divided into experimental group, cyclophosphamide group and
trifoliate flavonoid high-dose, medium-dose and low-dose groups. There were 8 mice in each
group (hereinafter referred to as high, medium and low). Results: The tumor volume and tumor
weight in other groups were significantly lower than those in model group (P < 0.05), the levels of
COX-2 and PGE2 in peripheral blood and the proportion of MDSCs in spleen were significantly
lower than those in model group (P < 0.05). The tumor volume in the low-dose group was signifi-
cantly higher than that in the cyclophosphamide group at day 8, 12 and 14 (P < 0.05), and the con-
centrations of COX-2 and PGE2 in peripheral blood were significantly higher than those in the
low-dose group (P < 0.05), with statistical significance. On the 8th day, the tumor was enlarged and
the PGE2 content in peripheral blood of the medium dose group was significantly higher than that
of the control group (P < 0.05). The tumor volume of the high-dose group was significantly re-
duced on the 14th day (P < 0.05), and the difference was statistically significant compared with the
control group. The tumor inhibition rate of medium-low dose group was lower than that of control
group (P < 0.05), and the proportion of MDSCs was higher than that of control group (P < 0.05).
Conclusion: Trifolium flavone has a certain inhibitory effect on tumor cells, which may be achieved
by inhibiting the proliferation and apoptosis of tumor cells.
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1. 51§

Ji e G AR IR A R R RS R LR, O 2 R R A T AT R A P
1] BEUE A 140 I (MDSCs) 2 U 4F > & I — M B4 G e f i 40, WG PGE2. COX-2 Al IL-6,
BN Treg, #0H) NK 4 T 4RI ThEE, JEES M2 BB =4E[2] [3] [4]. =M HRARE
IR EE, LA IR A e = T MR 0 B R[S [6], TRAELHE . AMEMESET] [8]H1E
2017 5t CL 4 IF 52 = - 75 8 % i /N B A& ) PGE2. COX-2 &y M o2l T~ B —E i vE ], (B3
FARHUE]— BRI . AT E WERTIA TAESSaE B, FIRAT Lewis Ml SRy, MO8 — ik S s R Xt faf il e
/INERBE N MDSCs LA ) 820, B8k = 75 B D0 itz 2 B COX-2, PGE2 S5 41 i X+ (1) &1 5 MDSCs
MK R, TRE =S TE R A BB 2508 B 7 F L o

2. MRI57%
2.1. SKHEEHY

WL B 245 K sh Wi ie 7P 0 (SCXY () 2003-0016) 2 4L ) SPF 2% 5 A #% C57BL/6 MEM: /N R 40 H .
TRAFE AL BEZ R 2L si O, R s . SYXK(F57)2015-0001, zhnie i 2Edt g 5 -
IACUC-20190729-13. 7F{EIR 25+ 2 J¥, {HiE 60% + 5%, SPF 3T @ HiEaintimel 1 &,
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2.2. SCIG4MAR
FRE B2 e i BT A5 N BREAC RS 4 I 2R, WL A 25 25 K 22 5 A 8 A O A IR AR AE
2.3. SLIGZY. R R INEE

R R ML AS o R R e A S 1), I P R 24 K 2 24 2 o) kAT T HE I RS . = 8
T AR 2 B L ) 7 VE AT BE B, = B A e B B R R VA AR E R TR, IR LS 100
mg/ml. 50 mg/ml F1 25 mg/ml [¥] 775 H R AR S . PRI T2 S5 25 A BR A =1 K 1,
kg 059, 5 3/, 77 E R IR R . B YR 2\ A2 ) COX-2 F PGE2 ELISA £l T
H. Ly-6G (Gr-1), CD11b ¥4 (3£ H eBioscience, Inc.) ks 22150 2544 24 5] 427 () DK-8D Ha in#iE i
K. BAFEEE GZX-9140MBE (i Tl FR A 7)) E BIO-Rad B f 2 A Il & (BIO-Rad)
FACSCanto Il 3t 41 R (3EE BD AF]).

2.4. T4y 4R B iR R &

L 4o RUNEOAWEFON B, BENL o rpidls e 8 JUNRU(BU R fafkr, s AR). AT H R
FHHAT B2 24 K 2 sh Wk g h oL 1 Lewis HEEAT A AMml4a,  ECRIEARIUECE AN BRI ATSE T, R4
WREEIRATE] 1 x 10" ANmL, SRJ5H 0.2 mL AOA I EVEBIE N NRAT IR R B340 Lewis /N BB .

25. BHFE

TR 1) % Bf B0k 24 /NS s, BRSPS ARGT A =M 3R 0.2 mL, L 100 mg/mL, 50 mg/mL,
25 mg/mL, #FH%%. FHFuEEA, L 100 mg/mi/ml UM, & H DR 0.2 ml. BEAIZH DL 0.9%4 ¥ £5 /K
HEH, A/ RER 14 K[9].

2.6. HigtRM 7%

—RAE L. MR M G, AR E AT R, AR RRSREsh . TR
YR, SEA AR ERIERIE I, IR #EE R E .

ELISA &/ & o COX-2. PGE2 & &[10] [11]. 7EHEE 14 KJF, MR IR ER F B 1 ik,
JN 1.5 mL Ep WU, fE=iR & 30~60 7805, H 3000x g &0 10 738l , FFH RS UM B S
K, OGN EP IRE T, fE-20°C NORAF. IZMEFRMEMZORIFTHRE . 25 xR OOmA B aF A,
B AW, ASIMAARATERE . K 50 ST+ AR AEYI BT AT 50 TR E RS 2% - BRI U Yl (HRP) 23 71T
ANAREPIT AL o 4 40 B iR AR IAREFL, He3E 20 TN 10 T4 COX-2 Hifd . 50 1t i)
HEREE AR -HRP, FREEIEATRIR A, 37°CRIR 60 0. AFZmyR N =F OB A, 30 L VAR 43,
SRIGRWEIKAY, EREAFUIE BT Bk G 508 30 &, s, EE TR, HFMIT TR, &5 50 It
[ 77 A JENEIEANFLIF A, SR)5 FRf 50 tit i (5 B SN BIEEANLA, RIS AE, £ 37C
(G262 10 F3 ko BN 50 ST 2 1BV, ZEREASFLIR H (I I H € AT (3 AR Ry B ) S5 R
e FEFLIAER S, ucile A LI R EL(OD), FETE 45 nm Abillse o K06 0 I 1B fE
10 43Pz W 5ERL. FH COX-2 i€ PGE2. DAL fh VR FIAH R (1) OD B A 2Eal, THE AR Hh 2 1)
HLLFATFE, FFUAE G OD (E A, 7 [R5 82 B30t AH LA RE iR

BRI s, Kesman ki, Figssatiby, EMRERE, THEMIEImGIZE. HflME
o= (1 — SEOGZH FbRg (0 T 1 25 S A 7R 2 e 11T 24 2 ) x 100%

PR AH SR AR £ Sk o DI WTSiimt, EORRE, 3R AR R R, DR O, SRTS 4B
T I BRI fRIR0RE Y6 7 20 23%h ), I PBS it 2 k. PBS FEZIMIZE 1 x 10°/~/100pL, #5100 uL A
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WAREH, B 1 mL PBS PR ANNE 2 Yk, HX 100 ul PBS W F -S40, 4% W8 40 2 1 DR e taididibrnid
FKHEHUR, EHE A 0.5 uL Anti-MouseLy-6 G (Gr-1) FITC, 0.5 uL Anti-MouseCD11b PE, 4°Ci#)gi43%
30 min, #RJ5 _ENLEEATASIN . 1.7 G817 8 ) SPSS Statistics19.0 SHAIGEIE AT AL, HEHIELL x £ 5
NN, BEAT R AR B, AETT SRS T, LSD. SNK S5 777347 2 2R 1A (R C X LA,
fFH Dunnett’sT3 777547 4. PLP <0.05 N &M ZE R,

3. &R
3.1 FA/NBRBALAGRATIEE

JI A LIt 5 I ) A S P88 P AR AR AN BT S O, T ] — I [ Py oA 2 SRR AR L, e 14
RN 45 /NP < 0.05). /INFIEALIES 8. 12, 14 RIUME AR LA BEBIZ4LR, ZRA G X (P <

0.05), HFfIEAL 8 K, WA A, EXHRMALEZEFA G ¥R (P <0.05). miflEMASE 14 KIREA
B E45/MP < 0.05), SxIRALLKRERA G FRE L (LE 1).

Table 1. Tumor volume in different groups of mice

F 1. NEE /R ER AR

iR A (cm?)
ZH

8 K 12K 14 %
HERYZH 1.03+0.21 1.69 +0.25 2.12+0.28
B IR A 0.56 +0.16 0.74 £0.09 0.81+0.13
=T R R R A 0.97 £0.13 1.12£0.27 1.76 £ 0.24
= R 2 0.81+0.16 1.0+£0.12 1.33£0.2
= R e R 2 0.75+0.09 0.87+0.18 0.98 +0.23

F 20.026 24.384 21.145

P <0.05 <0.05 <0.05

3.2. BHPMRBERINBERLE

14 KJ5, Hoe & 4 EE L TR (P < 0.05); /N5 2H 1 g =5 5 I 2 v T 3Rk e 2L (P <
0.05) . H I 7] 5 ZH AR 7] & 2E 1 g 0 okt ZR A IR R = 4H (P < 0.05) (L4 2).

Table 2. Tumor weight and tumor inhibition rate of mice in different groups
2. FEEANNERMENES., EER

21 5 i 98 Ji F Q) IR (%)
BRIZH 1.83+0.34 -

BN RN 0.61+0.08 61.79 + 6.42
=M TR AR 1.49+0.28 16.98 + 1.57
= TR AR A 1.0+0.23 31.65 +3.81
= T e AR B 0.85+0.15 53.77 +5.39

F 25.302 124.268
P <0.05 <0.05
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3.3. Z4A/MREMA MDSCs LA R COX-2. PGE2 SEHEK

MM LS, %4 MDSCs L FF&(P < 0.05). SHBEIEIZA LA, K. F7&E2 MDSCs
(P < 0.05). %4l /N A& I COX-2 Al PGE2 [7K FHMR TAAIZH(P < 0.05), ZERAH G245 L.
SR A L, AR R ANE M h COX-2 1 PGE2 KKV iEZTHH (P <0.05), EFALGiT3#m Y
(W7 3). T EHANE M+ PGE 2 7K 2 & T X R 4L(P < 0.05).

Table 3. Proportion of MDSCs and related protein levels in different groups of mice
% 3. FREER/NFE AR MDSCs LE I REXERKFE

2zl MDSCs L. 4l(%) COX-2 (ng/mL) PGE2 (pg/mL)
AT AH 38.71+1.03 2.59 £ 0.02 132.24 + 0.64
EIN AR EE 21.25 +5.47 1.33+0.03 109.69 + 0.38
=M E B IRMIC) R 31.47 £ 4.19 1.62 +£0.04 124.26 + 0.46
= A 28.68 + 3.72 1.49 +0.02 116.51 £ 0.38
= R v R 2 20.37 +£2.95 1.31+0.03 105.63 + 0.62

F 112.372 160.426 278.342

P <0.05 <0.05 <0.05

4. 71ig

FLAE 1979 4E, Lord Z51Ea0R I T “ MR f%3A 55 (Tumor micro-environment, TME)” 3438 7 KX iZ
WH, TME $8MIRI7E R A KRB FE A BT AR A PR ASOA S5, & e R A AR B o 105 40 i A /D> 59 i
YA AN A K BT T BRI A . SR ER A . L. A 4N R TS R A [ 12] o RTS8 Hh S RE A
T RN A A AR DR T PR 1A PR M AR 20 9 Toll BESZAR . AMAZEE A FfE Sl 2 g R %
B AR o FRATHTIASCER I, 2B A2 /NN MDSCs 2.3 L, A& I COX-2 Fil PGE2
BE L, TR%4 MDSCs 7EMRIE s B2 mT s g AR ME 00 M 6, FF xR f (1R vl e -5 g
T % ARUGEALERTIARE A b, A= 75 2 5 PR I e & S, WL T /) Bl i AR
NER PR AR /N BN MDSCs Ll #ME I P COX-2 PGE2 S5 1 REMA, 33t — 5 36 E HAE FA ML,
PR N FHER SRS . 45 AR, =35 sl 5l 72 I FE R X MDSCs Al PGE2. COX-2 [l X Rk 5
IABEIERZ AL, (HAE IR E T % MDSCs Al PGE2. COX-2 (R JURmg i, X —I R e = HFH K%K
BRI 2 N AR KRBT RS AR DG, (AR NERT

e HE

AL R 2018 AR g 48 i PH T RS R e S I = W o /S R PTG
i : S2018F9031018293)Fr B LA FU M S 22— 2020 4F, RS H A TRIEM T — I H: (ET
PAA/GO/M-NP HLAY, 22 A% B Ao I 5 B 28 25 0 i 75 ) (H 2w 5. 20C0688) I HIF 7T il AL s 2023 IS4
HE MR AT R RIS CRERZG S Pt A7 FAL— AR RHEEIC A B =B w5
(WH %5 : ND23323L)IJWF 7 ik 2021 4F, Wik 4 HARIEEGIHE (BT & EmAY MxSy 7%
Bt 4 N RORE AL FE FELAK 2 AR R AR A U R B B A RO FL) (UH 45 2213J50088) FAF 7L B AR 2020
EM AR AT B AR BRI = 5 f A S BPTOR VR BT R B
PERFFERER o
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