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Effects of naringin on the proliferation, apoptosis and immune escape of breast cancer cells through cGAS-
STING signaling pathway

BAI Wenhui, LI Ying, LI Zonglong (Dept. of Breast Surgery, Qinghai Red Cross Hospital, Qinghai Xining
810000, China)

ABSTRACT OBJECTIVE To explore the effects of naringin on the proliferation, apoptosis and immune escape of breast cancer
cells through the cyclic GMP-AMP synthase (cGAS)-stimulator of interferon gene (STING) signaling pathway. METHODS The
human breast cancer cell line MDA-MB-231 was divided into blank group, naringin low-, medium-, and high-dose groups (50,
100 and 200 wmol/L), RU.521 group (cGAS inhibitor, 1 wmol/L) and high-dose naringin+RU.521 group (200 pmol/L naringin+1
wmol/L RU.521). After each group of cells was treated with their respective drug solutions for 48 h, the proliferation of MDA-MB-
231 cells [measured by the positive rate of 5-ethynyl-2’-deoxyuridine (EdU) and the value of optical density (ODux)], apoptosis
status, as well as the protein expression levels of proliferating cell nuclear antigen (PCNA), p53, B7 homolog 1 (B7H1) ,
programmed death-1 (PD-1), ¢cGAS, and STING in the cells were measured. The MDA-MB-231 cells of the above groups were
treated with corresponding drugs for 48 h respectively, and then co-incubated with NK cells for 48 h except blank group. The levels
of granzyme B, tumor necrosis factor-a (TNF-a) , interferon-y (IFN-v) in the supernatant of the co-incubation system and the
killing power of NK cells were detected. RESULTS Compared with the blank group, the EdU positive rate, OD.o value, and
protein expression levels of PCNA, B7H1 and PD-1 in MDA-MB-231 cells of each dose group of naringin were significantly
decreased, while the apoptotic rate and protein expression levels of p53, c¢cGAS, and STING were significantly increased (P<
0.05). The changes of the above indicators in the MDA-MB-231 cells of the RU.521 group were opposite to those in each naringin
dose group (P<C0.05). Compared with the blank+NK group, the levels of granzyme B, TNF-a, IFN-vy and the killing power of
NK cells in the supernatant of the co-incubation system of MDA-MB-231 cells treated with different concentrations of naringin and
NK cells were significantly increased (P<<0.05). However, the above indicators in the co-incubation system of MDA-MB-231 cells
treated with RU.521 and NK cells were significantly decreased (P<<0.05). CONCLUSIONS Naringin can inhibit the proliferation
and immune escape of MDA-MB-231 cells and induce their apoptosis by activating the cGAS-STING signaling pathway.
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PCNA) .p53.B7 [} 4 1(B7 homolog 1,B7H1) FE /71
BET-% 4K 1 (programmed death-1,PD-1) .cGAS .STING
H I - 3- M R 5 LU ( glyceraldehyde-3-phosphate dehy-
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2.1.1 MDA-MB-231 4014340 5 hb 3
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ZH 40, {7 FH P08 1) RIPA 22 ik 42 B4 i 2 2 1,
BCA BN & 25 I . K 40 we 8 AT LK S 55 7

China Pharmacy 2025 Vol. 36 No. 16 £ 2013 -



SN I I L T 5% RS A= 5B P B 2 h, SRS
5 PCNA .p53 .BTHI .PD-1.cGAS .STING .GAPDH #ji /A&
(R BE L4350 24 1:3 000, 1:5 000, 1:7 000, 1:5 000,
1:6000.1:3000.1:4000)7F 4 °C P& . e H,H
TBST Z& R 78 3 U , INA — Bt (R B e 9 1:4 000)
EER TIHE 1 h; LLECLIRFIEE . Bi2)5 , i Image
VR A 55 KEE. UBMERSHNSEN
(GAPDH) YK FEE HAE R B B8R R IA 7K.
2.2 R EFIAE cGAS-STING {5 S i ¥ X} MDA-MB-
231 4 i 2 % k1% B = M
221 ST

H) H Transwell /N2 45 “2.1.17 1 4% 241 MDA-MB-
231 4 i 4 ) 5 NK 41 it 2L 5% 5 48 h(MDA-MB-231 4fi
AT NK 40 843 53] B F Transwell/NER) V=, 4
B RE SR 5X 105X 10° AN /N ), AR IR iy 44 M 2
F1+NK 20l B2 A 57 2 NK 2H b e 1 A ) B +NK
21 hh R E B ANK 40 RU.G21+NK 41 Al Bz 1 57
HHHRU.B21+NK 41, BRZS FI+NK 21 1 MDA-MB-231 4
Ji 7 42 5 NK 40 Mg 22088 7 48 h &b, Hifth 4% 2H 9 MDA-
MB-231 4 il 5 22 e 4l 25 4 Wi kb 2 48 h J5 F5-5 NK 41
AL R 48 h, BRI E 6 AN AL , A FREE o 5 A I AH
N FEFR
2.2.2 JEIEFIRR LI W PR ES B TNF-a . IFN-y 7K
SR

WA “2.2. 1701 45 AL B AR R i LV, H I
ELISA 357 & id B A5 454 , A6 0 A J50k /il B . TNF-au |
IFN-y 7K o
2.2.3  JLEE IR Z b NK 4138405 1 B AG:m

F242.2. 17T F J7 oK 45 241 MDA-MB-231 4l Jifd \NK
Y LR E 48 hm , B e 50 pL FIE W, & TH
96 FLAH, LI A 50 L FLAR K S 30 min,
JIA 50 WL 2 1R 1B 0E 1 h, (i EERRASCR:I 450 nm
I A 6% B (ODuso) B . BB 4b, 43 511K MDA-MB-
231 A AL (5X 10"~ ) \NK 4 jg (5X 10°4~) . MDA-MB-
231 40 1 (510" 4>, F 10 pL 30%Triton X-100 - 5 &b
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Ml (P<<0.05) ;i RU.521 4111 EAU FH:RH1 OD o fH
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FMi 1 B FAR(P<0.05), 45HILF3,
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i 255 1) EE R YA

TR T2 25 i Bz 1 BRI ELAT B v
AHFGEIRUE R T L v A A A R 38 RT3 o L
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ZAEE 1, 7 DNA B il e & rhls S /E L o] HF PP
g Mg BE A fE S pe3 MMM 1A S e 2 5
B, AR AR BN AR s R AR Y e R A
MDA-MB-231 Zfifffi Ff PCNA & FH 3635, i p53 25 A
B3 . XN A AKE _IEB T #h iz 4 X MDA-MB-
231 AN s A I HRIVE R xT i ga T A SR

T LRI I S B BE B 2R G0 1R U AN B, AR
2 NK A, ] 38 35 73 9 Uk g B . TNF-o  IFN-y S5 41 fifg
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RN TT o 3B B2 T ) L s 200 0 A g

cGAS-STING {5 53l ¢ S T i H i o i v S K
By SN ) EE B 1 4% , P cGAS-STING {5 it i n]
) 7L B A L AR . AR R R, cGAS )
7 RU.521 fEAEIE MDA-MB-23 1 2 fifd Fr) 44 11 738 ik
i ADHIILIE T, PAMA B AIG b R A
] |3 MDA-MB-231 4 /itl ¢cGAS . STING 3 H i £ 1k,
SR A Bz 17 AT B8 3 S cGAS-STING {5 538 B R
il MDA-MB-231 4 g 57 | S kit , V5 S JL -
T IR U BEAEN  AHE ST RU.521 #E47 T 11 42 5256, 25 51
IR, RU.B21 365 7 8 71 Al B 1 %F MDA-MB-231 4
IO ) 448 G G i i % K T R S e, IR T I i S
PP,

L5 LTI Al B H AT i S S cGAS-STING 53
HEAAM ] MDA-MB-231 2 4% 58 | Sy kit , 75 S H A
Too LA ERZRIRR M B AT BE IR 7 FLIE 599 7
AREZ—
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