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Impacts of brusatol on tumor growth and immune function in hepatoma
bearing mice by regulating cGAS-STING signal pathway

LI Yun, SUN Yanling, LI Taolan, WU Zhe, LIAO Wenli
Hubei University of Science and Technology, Xianning 437100, China

Abstract: Objective To investigate the impacts of brusatol on tumor growth and immune function of H22 hepatoma bearing mice by
regulating the cyclic guanosine monophosphate-adenosine monophosphate synthase-stimulator of interferon gene (STING) signal
pathway. Methods The H22 tumor-bearing mice model was established by subcutaneous inoculation of H22 in the left forearm
armpit. They were randomly grouped into model group, brusatol low, medium, high dose (0.916, 1.832, and 3.664 mg-kg™') group,
and brusatol (3.664 mg-kg™) + cGAS inhibitor RU.521 (5 mg-kg™") group. After the intervention, the thymus, spleen, and tumor
were weighed, and the thymus and spleen indices and tumor inhibition rate of the mice were measured. Detection of T lymphocyte
proliferation index using T lymphocyte transformation assay. Detect the ability of macrophages to engulf chicken red blood cells.
Collect serum and detect interleukin-2 (IL-2) and tumor necrosis factor-o. (TNF- ) using a kit method. Western blotting method was
used to detect the expression levels of cGAS and STING proteins in tumor tissue. Results Compared with the control group, the
thymus index, spleen index, phagocytic index, phagocytic percentage, proliferative index, the levels of IL-2 and TNF-a in the model
group were significantly decreased (P < 0.05). Compared with the model group, the thymus index, spleen index, phagocytic index,
phagocytic percentage, proliferative index, the levels of IL-2 and TNF-a, the expression of ¢cGAS and STING in brusatol low,
medium, high dose groups were significantly increased, the tumor weight was significantly decreased, and showed a dose-dependent

relationship between groups (P < 0.05). Compared with brusatol high dose group, the thymus index, spleen index, phagocytic index,
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phagocytic percentage, proliferative index, the levels of IL-2 and TNF-a, the expression of cGAS and STING in brusatol high dose

group + RU. 521 group were significantly decreased, the tumor weight were significantly increased (P < 0.05). Conclusion

Brusatol can inhibit tumor growth and enhance immune function of H22 hepatoma bearing mice by activating cGAS-STING

signal pathway.

Key words: brusatol; cGAS-STING signal pathway; hepatocellular carcinoma H22; tumor bearing mice; immune function

JHF 38 A S DL 1 9 A S R 5 2020 4F B 42
BRIERESCT SR IR 28 260 BRI 5 Fhyf o7 7 i A W idk
W B B E S AR A 20%. DR IE
TEIT IR — B % 52 N . A9 H 735 2 S HH
Tl R EC B R E R =R R A, B
PUIE P ik 2D 28 RE AP BN 1R 55 2 P AE M
R A e A S RO R R I T A
R 2 P S T i R A I 1) A R i R RN . Ye
SOV IR B A H 15 B 1 A5 R 1) BT Bel7404
Y1 B 5 o (R 2R AT, A S TR T (HHAE
RAMLEDRRE. AR E-RERA K
il CcGAS) # Ay 2 B 5 TR 3l 52 A R . 42 41 i
dsDNA £ % 25 , 4 cGAS 5 dsDNA 4f & i} , cGAS-
TP 2 F KRR 7 (STING) 15 5 3 B8 4 B0 5 5
S i BT IR R ik o R B 9 IR S, BRI cGAS-
STING 15 "5 i i 7] J 9 18 M 28 0E 11 2 T £L 28 90 i
VB TEVR T 0 A AR AL B 7R PR IS IE 7 B 1
I cGAS-STING {55 5 18 1% 5 T8 H22 £ 984 /) B3 8
A G T e B S o
1 8
1.1 LI Eh4 R

/N GRS H22 40, DY )1 K 2% A2 7 IS 2 vt
hefit.

SPF 2 B WIRE /NG, 7 S A5 18~20 g, il
BEIREAEREA R A m AL, IR s A = VR
A F 5 SCXK (K )2022-0003. 54 4 i 37 7£ SPF
R, IR (20£4)°C B E (5041 100%-12 h/12 h
BH i B, 75 B SR ), AN RO IR IR . it
TR SN BRI FH 25 A 2 R dE (i ik
2201289
1.2 FERFISMNEHE

G IH - B Ot & 7 $=98%, it 5 223827)
AR AR A Fl s cGAS #417 RU.521,
Selleckchem 2 ] ; 40 i/ 2 -2 (IL-2) iR PR AL K]
T (TNF-o)ELISA il &, d 3 A TR G IR A A
CCK-8 ik A & , 38 = R AW+ AR W58 BT 5 cGAS.
STING —#T, Abcam A 7

BSA224S B H1 - KA1, 18 [F 28 22 F) B 2 7] 5 g
FRAS, Bt 2= Z AR A R A F

2 Hk
2.1 H22fafE/NRARBIRIE S R T

[ SC R 0 7 VR0 A ST H22 A R /N BRARE A
SN RO 40 i H22, I TN R B 8 d, 8
BRI SR Al B /0N BRI K, A R S R R A A Rk
9 1X10°-mL™", 90 H /N B BE AL B 75 H kAT /2
T 55 sc 3 Fh 0.2 mL , B 5 8% H22 fif 98 455 Y
/N BB AL 43 A AR TR A, S R AR L R L A
£ (0.916.1.832.3.664 mg-kg™) 4 , 79 JlH 1 3 ¥ +
RU.521(3.664 mg-kg'+5 mg-kg™ )4, H LAAR 4%
H22 24 Jfa (1) /I8 BRATE oot R 2H

G H 3 BEAS L T 2 A ig 09164 1.832,
3.664 mg-kg™ Y H F ¥ BE , I ip &A1 0.9%
SACEN T W B A BE T B+ RULS21 A g
3.664 mg-kg ' HYH 15 BE 2 AT ,ip 5 mg-kg” RU.521
T s A Ko 0t B ZH 43 Sl ig v ip SR AR 0.9% &
AN, B R 1R, ELE 10 d.
2.2 ENERARR R BETE BUA R AR R

TR BENLLEI 10 R/ANE, RIKEE 2524 h ), B
/N AR 5 HRER SR I, 390 B f 375 A T ELISA
For ) 5 b FE /)N BR , 47k ORI 6 J AR R B, B A
I R

P e R U > 15 50 = i 5 J D % ik Cmge) /46 2 (@)

E i e AHL 2R o =, o Sl ok SR AR 2

98 2= TR 4P 40 990 57 B — 2 24 4L 00 o D /A
TR F 5988 I
2.3 ELISA AN % IL-2. TNF-a 7k F

B 2. 27 T r I 375 A A, e HR KR 80 45 A A W
75 40 L AT TL-2 W TNF-a F 7K SF o
2.4 1M THEHEBREEEED

B E , )% AL AR 4 B B, E S
FL (10 pL 35 75 0O M 8256 AL (10 pL 0.1 mg-mL™" JJ
SEED 75 N 90 pL B 4H i &, 48 h JE A
CCK-8 5] , 450 nm A& A s W 5 B CADAEL, 1155
T Ik P2 44 ff 384 B 4 4

T A0 L B TS B = A /A
2.5 EEEAEEINGERM

TR A 5 KN, R IRE 25249 H ip 2% V€ ¥
1 mL,24 h/)5ip % T 0.5 mL ) 5% S 400, 2 5



$F46% FEH 2023F9A %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.9 September 2023 - 1951 -

AEBE/IN B, TR H I R R R AR B b A e
Ve JE , FH VAR - FE R VL A2 5 AR JS 48 Giemsa J £
WL SR M oy ), 1A 200 /S E R A , % 7
WG 21 248 0 P 6 400 50/200 , T 550 5 065 4 o o i
g3 25 DA 7 W 1) X0 21 40 i £50/200 X 172, T 57 77
iR
2.6 Western blotting #& 1| 11 < & B &KX

HUE2H /N BRI 221, A1 a8 B a1 42
B & S BUs R A 5, JF A BCAVE & & 8 H R
W . Al 10% SDS-PAGE 43 B 4 /N B i A 1 5
EAR, 22 PVDF B . 7E20~25 °C N 1A
1.5 h, 7E4 °C T H cGAS.STING —Hi i & i 72,
Bt J5 72 R R AE 58 PR E 1 h, LA B-actin
YE AN 2 %} ], Quantity One B/ F 0 BT B A R IA .
27 FHirESH

K F SPSS 27.0 34 43 #r S 56 F s , o & TR
DL xts o5, BRI R 7 22 90 W BT £ 4 1) B LA
SNK g far 56 14 — 5 PR 9 EL 3R
3 4R
3.1 IBEBFEEEXT/NFRANAR BB TS B AV S0

55 ek TR ZF A B, A TR /) IR IR U i
B T REP<0.05) : SHEAAA L, 90 735 BEAC
Hh e 7R 2E /0N BRI R U s 3 R 8 n (<
0.05), H1E F 2 77 5 A0 5G4 s 5 9 0 7 17 I v 7 &
YR EL , B9 JH T B2 RU.521 2H /0N 530060 i i 45
IR E T HP<0.05). W&l

F1 ZENRIIRR FEAE ISR LR (x5, n=10)
Table 1 Comparison of thymus and spleen indices in each

group of mice (x=xs, n=10)

P T 7R 2 AR R OE 45.34% 5 5 Y IH T B i 7
EAAHLL, FIH TR+ RU.521 /D B R B B3
BIn(P<0.05). W#E2.
3.3 F8RBFEEENT /MR IL-2 TNF-0 7K RIS M
L5 HEZHAH EE, R 2H /8 BR TL-2 W TNF-0 7K 2
B3 TR (P<0.05) s S ZH AR LE , 79 0H 755 AR
LT A A N B TL-2 L TNF-o0 K P 55 25 38 (P<
0.05), HAE 1 2 75 AR SG 1 5 15 719 IH 55 I v 7 =
YA B , B9 HH 787 BE +RU.521 41 IL-2. TNF-0 7K °F
YR N (P<0.05). &3,

®2 BEANRBRE IVEERMLE (s25,n=10)
Table2 Comparison of tumor weight and tumor inhibition

rate of mice in each groups (x+s, n=10)

) T T T
(mg-kg™") /%

Xif & — — —

T — 3.46+0.35 —
7 JIH - T 0916  2.14+0.22" 17.66
1.832  1.2240.13% 2437
3.664  0.49+0.05"  45.34
PR TFEEE+RU.521 3.664+5  3.12+0.31° 1.28

1) fE MIRIEHY  RARREHU
(mg'kg)  (mgg™h (mg-g™

papiist — 2.56+0.26  6.88+0.72

et — 1.26£0.13"  3.77+0.38"

B H - 0916 1.65+0.17"  4.82+0.49"
1.832  1.92+0.21"  5.76+0.58"

3.664  2.48+0.26"  6.75+0.68"
PEFHEE+RU.521  3.664+5 1.36+£0.14"  3.84+0.41°

En A AL P<<0.05; SRR AL LA - "P<<0.05 5 B9 E T
e 7R B A LA - 2P <<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05
vs brusatol high dose group

3.2 FSREFEEERH/ MR AR L KRR
SR AL, Y E 72 WA R AL
BB L 2 14 S 3 PR (P<<0.05) , HLVE I B2 7 AH O

SR A P<<0.05 45 45 IH -5 I o 771 i 41 LU AR 2P << 0.05
P < 0.05 vs model group; “P < 0.05 vs brusatol high dose group

#®3 HH/NRIL-2. TNF-0 7K LB (x5, n=10)
Table 3 Comparison of IL-2 and TNF-o of mice in each

group (xs, n=10)

i) FE/ IL-2/ TNF-o/
(mg'kg") (pgmL™  (pgrmL™")

i — 10.58+1.07  15.67+1.57

Rt — 5.26+0.53°  7.22+0.73"

9 IR T T 0916  6.88+0.70°  9.55+0.97"
1.832  8.05+0.81" 12.08+1.21"

3.664  10.22+1.03" 14.37+1.44"

FYRH T E+RU.521 3.664+5  5.84+0.59°  8.05+0.81%

5% B ZH P - " P<<0.05: SRR LA - *P<<0.05 5 5 A IH 37
B A R 4L L 2 P<<0.05

P < 0.05 vs control group; P < 0.05 vs model group; P < 0.05
vs brusatol high dose group

3.4 IBREFEEET/NR T LRAEEE AR
5506k HEZFL AR B, A5 7R 4 /0N BT 9bR 400 g 4 B 4R
R E T (P<0.05) ;s SR AR L, A9 AH 7 i
A 7 2 0N BT Ik E 00 4 A R AR R 3 Y
i (P<<0.05) , HAEH 277 & AH M 5 5 39 R 1 5 i
e 7 B 2R B, A HE T BE -+ RULS21 2H T bk EL 41 g
MR N (P<0.05). WL 4.



+ 1952 -

$F46% FEH 2023F91 %X"‘i‘ﬁ'{ﬁt % Drug Evaluation Research

Vol. 46 No.9 September 2023

R4 BENR T HE BIEE HE EH b2 (ks , n=10)
Table 4 Comparison of proliferation index of T

lymphocytes of mice in each group (x+s, n=10)

24151 FE/(mgkg™)  HHEIEEU%
X HE — 2.2440.23
it — 1.06+0.11°
o JH - 0.916 1.38+0.14"
1.832 1.77+0.18"
3.664 2.18+0.22"

FYRH T R U.521 3.664+5 1.18+0.12
5xt A LR - "P<<0.05; S AL LU - "P<<0.05; 5 A9 IH 55
B v A A - 2P <<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05

vs brusatol high dose group

3.5 IBEEFEEEX/NREEMEEEINEERR M

Lk B AH b, B RS A /N R R AR B B
Iy I B N (P<0.05) ; SEIAVAL A L, F9H 1
i N N I = 2 AN W = G = I
SN, 28 18] 2 I A O (P<<0.05) s 5 HH
o I R A B, ST 4 RULS21 H A W A
B WA R EE T REP<0.05). WES.

*5 BEPRBEWIEY. FEE SRR (vts,n=5)
Table 5 Comparison of phagocytic index and phagocytic

percentage of mice in each group (xxs, n=5)

ZH 5 FE/(mgkg™) HFWREDF/%  FEFRE
of iR — 37.5243.76 1.21£0.13
T5E7RY — 14.24+1.53" 0.41£0.05°
9 IR T T 0.916 19.05+1.93" 0.65+0.08"
1.832 25.27+2.53" 0.89:0.09"
3.664 34.42+3 48" 1.18+0.12°
VLY ERET 3.664+5 17.94£1.81%  0.55+0.06"
i +RU.521

L5 B L. TP<<0.05; S BT AH AR - "P<<0.05 s SRS I T
e e ) i A L P<<0.05

P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05
vs brusatol high dose group

3.6 78REFEEEN /R cGAS.STING EHHIRIE
KR

SRR A L, B 7 BEAS b R R A
fl cGAS.STING £5 [ 3K ik I 35 38 i, 25 1) 2 551 i
FHIAE (P<<0.05) ; 5 A9 0 1 27 B iy ) B AR L,
JH -7 #5 % +RU.521 40 cGAS.STING & [ £i5 1 i
F K (P<0.05). WE1.%6.

STING | s --- —_—

cGAS ——--- —

A 0916 1.832 3.664 FUHFEEEL
B/ (mgkg?)  RU.521

1 BhEBALRH cGAS.STING EA KX
Fig. 1 Expression of cGAS and STING proteins in tumor

tissues

F6 PEHALAT cGASSTING FiXH LB (xts,n=10)
Table 6 Comparison of cGAS and STING expression in

tumor tissues (xxs, n=5)

7] =/ cGAS/ STING/
2H 51

(mg-kg')  PB-actin B-actin

| — 0.18+0.02  0.22+0.03
G B 7 0.916  0.31+0.04*  0.48+0.05
1.832  0.73+0.08"  0.68+0.07"

3.664  1.15+0.12*  0.94+0.10"
I FEHBE+RU521 3.664+5  0.28+0.03%  0.34+0.04%

AL e P<0.05; AN R AL P<0.05
P < 0.05 vs model group; “*P < 0.05 vs brusatol high dose group

4 it

JFF g A D — Tl s DAL 00 2 iR, A% Gty id
WAAFETF AR AT RTS8, AR AE
A FARUIER, 0 ELIGPK R 46T 2590 A 2 5
P H0 p, JE R B ™ Y R D DR TR
VR A 24 FH T TSy A [ 96 T R 0 245 4 2 Ak

HAHEMN.

S IE - Tt AR IR R BT R 3R R A
Gy B R TR T oK EURTR e RE AUE DY B
T G E 7 e LA 22 P 24 BT A, T ) ) PR
S B F AR K, (R R LU T, 4R P S IE B S E
W ] 25 ) e R A G S R TR T R R e ) 3R 2
Pt DL U-251 i 5 96 4 B R i S0 S S
T B o 41 ) PI3BK/AKT/mTOR 38 #% , M 1 0 6l
B-VE RN K B [ SR A E M DR U-251 41 i
0, AR ISV I L , Wang ZEU9HF TR L E S A
JIEL e D RS IR iy 368 ok 440 ) B AL 1 JHF R H22 /)N
B ARG, SR I H = ) B v v (R AL



$F46% FEH 2023F9A %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.9 September 2023 - 1953 -

KRB o BT DL BRI, AR A ST A AE T v AT
RE T JHF 68 H22 A 980 /N BROR FEBUMORIAE L o AW A
g5 BRI 22 S IH 1 BET TS, /0 BRI L i
K I 25 3800, 98 o AL I 2 B, T A AR (D 4B 2
oS0 i) 4z S WL AR G 928 T e (RS, R B AS IE T
o I AL E I A e D RE A R A K. AN, T
IR E A T B S 5 A S A g B B2 R
Jei ) 1 5 2 vk B 4 9 A 1) B AR AE 2 — T, T 4
L 4 0% PR 240 R 7 1 TIL-2 A 470 b R S b ke 5
B AE R R LA S s Th RE Y EE R AR
ST AT A ) A I R VPR T P A
Th B 1 5 59 AT ok 5 40 A N T o SR A W A
B KN AT RIWET B AL , BN IR AT DR AR
Y1 L R 7 2 TNF-o, A2 B A 5 50 1 40 i 8 3 M R
TFUS . RWEFR U T 5 B U /BRI T
K FWEE )T R 0 B Y FE 8 40 IL-2 . TNF-o
K- S5 590, 2% BH S JIE 5 I 1) e e 8 L) T
i 38 5 L G2 T BE SR

cGAS #& — P ol K G B A5 IR AT, v] LR ) % Fof
Y1 B 53 XUEE dsDNA, £ 459 B « 41 B 2R 044 L Tl
A 7644 L YR DNA, 1] fi & STING 1K 8 1 15 5 3
WL HE— 2 P A cGAMP % 5 % IR N, £ TATE 7
1IE S cGAS-STING i i#% 7 i o % v ke 5 O BEAF
F', Thomsen ZEP 42 H cGAS-STING i i 11 1 15
AT DA e R 0 R gk e, A T Re A T R R
IV YT - Qi V4R HY cGAS-STING i % i 72 B A
VB I8 55 35 1 TR A= 0 b 5 ) N G 58 Y6 T B R
(38 77 AT 90 R N 28 A IR ¥ 2 B T3S , o GAS.
STING K IE 30, /) B 4 928 T e 388 5ik , Jie g 28 K 4
) HE A JE 75 e O cGAS-STING Jd %
SE IR 38 5% H22 407 987 /0N BR 5 928 Ty R, 338 1 10 o) g A=
Ko Akt I UEHEN , 9555 K H cGAS-STING i#
P05 RU.S521 BEATIGIE , 25 SR R B RU.521 Wi %
TG RE RS H22 Aaf 98 /)N BRI LR 7R A L SR
0 JH 55 2 w5 H22 far 98 /0 B G0 2 Th e, 40 1 o 9
K, 5SS cGAS-STING i@ A % .

H9 JH ¥ 75 5 38 3L 0 cGAS-STING {5 5 1@ %
0 481) JFF i H22 A S8 /) B R AR K, 18 i O 4 9% T
AE L (H T HLEI 2% D Rk SRR

MBEHRR AL FARAELEANEFR

SE Ik

[1] Anwanwan D, Singh S K, Singh S, et al. Challenges in
liver cancer and possible treatment approaches [J].
Biochim Biophys Acta Rev Cancer, 2020, 1873(1):

(2]

(3]

(4]

(3]

(6]

(8]

(9]

[10]

[11]

[12]

188314.

Cai S J, Liu Y, Han S E, et al. Brusatol, an NRF, inhibitor
for future cancer therapeutic [J]. Cell Biosci, 2019, 9: 45.
Lu R J, Zhao G Z, Jiang R, et al. Brusatol inhibits
proliferation and metastasis of colorectal cancer by
targeting and reversing the RhoA/ROCK1 pathway [J].
Biomed Res Int, 2022, 2022: 7132159.

BT, TG, FA T, 45 BT 4% 2 2 o) 0
RS IE 76 9T 45 L e A LA (0], th 2,
2023, 54(6): 1850-1859.

Mechanism of Brucea javanica in treatment of colorectal
cancer based on network pharmacology and molecular
docking [J]. Chin Tradit Herb Drugs, 2023, 54(6): 1850-
1859.

Ye R F, Dai N G, He Q K, et al. Comprehensive anti-
tumor effect of Brusatol through inhibition of cell
viability and promotion of apoptosis caused by autophagy
via the PI3K/Akt/mTOR pathway in hepatocellular
carcinoma [J]. 2018, 105:
962-973.

Chen B J, Rao X Y, Wang X Y, et al. cGAS-STING

signaling pathway and liver disease: From basic research

Biomed Pharmacother,

to clinical practice [J]. Front Pharmacol, 2021, 12:
719644.

ZJiE, KTk, GRS, & B EE R H22 far 8 /)
B Jif g8 40 ik 4 D R LAY [0, b A 3R T AR 2017, 33
(4): 596-598.

An FY, Liu X S, Yan C L, et al. Inhibitive effect of total
astragalus saponin on tumor and its mechanism in H22
-bearing mice [J]. Chin J Public Health, 2017, 33(4):
596-598.

Ding Y S, Tang W B, Pei F, et al. Brusatol derivative-34
attenuates allergic airway inflammation via inhibition of
the spleen tyrosine kinase pathway [J]. Front Pharmacol,
2021, 12: 587417.

Xu Q Q, Xiong H L, Zhu W X, et al. Small molecule
inhibition of cyclic GMP-AMP synthase ameliorates
sepsis-induced cardiac dysfunction in mice [J]. Life Sci,
2020, 260: 118315.

Liu Y H, Qin H Y, Zhong Y Y, et al. Neutral
polysaccharide from Panax notoginseng enhanced
cyclophosphamide antitumor efficacy in hepatoma H22-
bearing mice [J]. BMC Cancer, 2021, 21(1): 37.

Panieri E, Saso L. Potential applications of NRF,
inhibitors in cancer therapy [J]. Oxid Med Cell Longev,
2019, 2019: 8592348.

Guo S B, Zhang J L, Wei C R, et al. Anticancer
effects carcinoma

of brusatol in nasopharyngeal

through suppression of the Akt/mTOR signaling



+ 1954 -

$F46% FEH 2023F91 "é""‘i‘ﬁﬁt % Drug Evaluation Research

Vol. 46 No.9 September 2023

[13]

[14]

[16]

[17]

pathway [J]. Cancer Chemother Pharmacol, 2020, 85
(6): 1097-1108.

Liu X, Xu H W, Zhang Y Q, et al. Brusatol inhibits
amyloid-  -induced neurotoxicity in U-251 cells via
regulating the Nrf2/HO-1 pathway [J]. J Cell Biochem,
2019, 120(6): 10556-10563.

Wang T T, Dou Y X, Lin G S, et al. The anti-
hepatocellular carcinoma effect of Brucea javanica oil in
ascitic tumor-bearing mice: The detection of brusatol and
its role [J]. Biomed Pharm, 2021, 134: 111122.

UG, K47, BRFHT . SRR 2 88X 5-FUIRTT /M
BRI e 1) 6k 2 18 5076 (9], AR IR B A 2% &, 2015,
22(1)23-27

Dai H H, Song Y, Chen D D. Attenuated and synergized
action of Stichopus japonicus acid mucopolysaccharide
combined with 5-FU on hepatocarcinoma22-bearing
mouse [J]. Chin J Cancer Prev Treat, 2015, 22(1)23-27
TIF, FNELL, 2575, 45 . SN2 Tk 4 B 0T 1 I8 /)N
B P 98 A K e e 9 T BB T RE (D). b BT 2 ok A
2015, 24(6): 681-686.

Zhang D, Sun Y H, Li M, et al. Effects of Periplaneta
americana polypeptide extracts on tumor growth and
immune function in tumor-bearing mice [J]. Chin J New
Drugs, 2015, 24(6): 681-686.

T, XU B4, BIASE, &5 . G BUA MHEE R X far 8 /) B

[18]

[19]

[20]

(21]

it R A A R G T RE R S R (D). o R 2 % 28 2018,
27(16): 1896-1901.

Shui L, Liu M H, Shui P X, et al. Effects of Dendrobium
nobile Lindl wall-broken powder on tumor growth and
immune function of tumor-bearing mice [J]. Chin J New
Drugs, 2018, 27(16): 1896-1901.

JEHE, SRIT, FARAR, 55 AT EVH IR BT A R ) B
TR K B D RE R [J). P EDET 25 2%, 2014, 23
(21): 2547-2551.

Tang Y, Zhang D, Meng X L, et al. Effects of liposomes
of total glucosides of paeonia on tumor growth and
immune function in tumor-bearing mice [J]. Chin J New
Drugs, 2014, 23(21): 2547-2551.

Gao Y P, Zhang N N, Zeng Z H, et al. LncRNA PCAT1
activates SOX2 and suppresses radioimmune responses
via regulating cGAS/STING signalling in non-small cell
lung cancer [J]. Clin Transl Med, 2022, 12(4): €792.
Thomsen M K, Skouboe M K, Boularan C, et al. The
cGAS-STING pathway is a therapeutic target in a
preclinical model
Oncogene, 2020, 39(8): 1652-1664.

Qi Z H, Yan F, Chen D T, et al. Identification of
prognostic biomarkers and correlations with immune
cGAS-STING in hepatocellular
carcinoma [J]. Biosci Rep, 2020, 40(10): BSR20202603.

[FriEmiE Z#747]

of hepatocellular carcinoma [J].

infiltrates among



