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1 E:BH R IR R R AB AP EALAR "vE W, i o 2 NSRRI 0 B A S B 1 Rgs (ginsenoside Rgs,
G-Rgs) FIKHEHER (rhein, Rhe) #AT4E, 4% G-Rgs/Rhe #KH. (G-Rgs/Rhe NE), [HHS#%5 G-Rgs fll Rhe AR LRI T
VEREYG, FERIFZYOK AL A FE P A T 2R Be Rk 1 54T (anti-programmed cell death ligand 1, aPD-L1) 397 =BHMEA IR
Jii (triple negative breast cancer, TNBC). J33& KIS t6BEE S 7l E G-Res Al Rhe 7EAS [FARRIH RIAARRE 77, 1%
HEHAE IR BRI AIhAR . RO = oo EE R AT SBANAFR R (Kn 5D SHORRAE RN, R
TE B0 K L XS TR AR K /N B0 &E B K B, 0% G-Rga/Rhe NE F4bJ7, JE0f HdbAT RAEMABEE AT . 26T 4T1Fve JF 7
FLARAR /N BB, PP G-Rgs/Rhe NE BE4r aPD-L1 $T TNBC IR0 . 4558 G-Rgs/Rhe NE LA 7 EE N RA 2R AL
BRI EL35-38 2, % 400- 725 Hhlg-/k, HBRE N 1.33 1 2.67 : 2.80 1 12.50, Km {89 1 : 2, G-Rgs/Rhe NE ISFEHHL
%59 (84.8+1.1) nm, LM FRE (polydispersity index, PDI) 24 0.21+0.02, ¢ BAiJy (—11.30+0.43) mV. #HZ590K
FLH G-Rgs~ Rhe MAERTH 96.51% 97.47%, PIZFLEMIEZA A 0.75%. G-Rgs/Rhe NE Bt& aPD-L1, # &3 H#H
fif AT1Fwe NRIGIPR A K . 4538 G-Rgy/Rhe NE Rif2#s—. Fasethdr, nHA aPD-L1 #55E$T TNBC MR,
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Preparation of ginsenoside Rgs and rhein nanoemulsion and pharmacodynamics
study of its combination with aPD-L1 in treatment of triple negative breast
cancer
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Abstract: Objective According to the “supporting healthy energy to eliminate evils” treatment principle advocated by traditional
Chinese medicine in the treatment of tumors, the main components ginsenoside Rg3 (G-Rg3) and rhein (Rhe) in ginseng and rhubarb,
respectively, were selected to prepare G-Rgs/Rhe nanoemulsion. At the same time, the solubility of G-Rgs and Rhe was improved to
facilitate injection administration, and the nanoemulsion combined with anti-programmed cell death ligand 1 (aPD-L1) was used to
treat triple negative breast cancer (TNBC). Methods The solubility of G-Rgs and Rhe in different excipients was determined by

UV spectrophotometry, and the appropriate emulsifier, co-emulsifier and oil phase were screened out. The pseudo-ternary phase
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diagram was used to investigate the effect of Km value on the nanoemulsion system, and the appropriate Km value was selected
according to the size of the nanoemulsion area. The prescription of G-Rgs/Rhe NE was optimized, and its characterization and
stability were evaluated. The 4T1F% in situ mammary tumor mouse model was selected to evaluate the effect of G-Rgz/Rhe NE
combined with aPD-L1 on TNBC. Results
hydrogenated castor oil EL35-polyethylene glycol 400-caprylic acid glyceride-water, and the mass ratio was 1.33:2.67:2.80:12.50,
the Km value was 1:2. The average particle size of G-Rgs/Rhe NE was (84.8 + 1.1) nm, the polydispersity index (PDI) was 0.21 +

The optimized component ratio of G-Rgs/Rhe NE was as follows: polyoxyethylene

0.02, and the  potential was (—11.30 &+ 0.43) mV. The encapsulation rates of G-Rgs and Rhe in drug-carrying nanoemulsions were
96.51% and 97.47%, respectively, and the drug loading capacity of the two drugs was 0.75%. G-Rgs/Rhe NE combined with aPD-L1
could significantly inhibit the tumor growth in 4T1F"-bearing mice. Conclusion The G-Rgs/Rhe NE was of uniform particle size

and good stability, it could synergistically enhance the antitumor effect of aPD-L1 on TNBC.
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FUIRI L ARG Y 2o d 1 I g,
HoAr = [HMFL IR (triple negative breast cancer,
TNBC) s FLIgs i — AN A, HRr s H TR
RIS ISR SZR (estrogen receptor, ER). 7
B2k (progesterone receptor, PR) FIAKF A
KK ¥4k 2 (human epidermal growth factor
receptor 2, HER-2) ¥JAMIPERIE, A AR
IR 10%~20%2, BARZEMEME. HEK
MG 255 R B, HAlE R 7 FBUF
ET 24 P4 A0EE R 1 i)

AR, WEFE R IE AR PP AE T 2 AR A 1
.41 (anti-programmed cell death ligand 1, aPD-L1)
RESE i MR A S T I A S 1 T A is e, KK
T AN D Re R R A B ) STk, BT 2
T SRR e BE TR, AR /N s o)L 4 i
U, TIAE 2018 4, Atezolizumab 4 HEHEFH 116
J7 PD-L1 ik TNBC B, SR1f, sl
aPD-L1 Xk 80%M) TNBC & 1077 LR K A
T IRIRZR aPD-L1 K& 7%, 41 2019 4, PD-L1
FAPTRT R BRIR FDA #5502 B A VE 97 16 1A
B RS = P It L e R 100, TR 290 TR 4 g
UL RO, BATAESR Ha 7 I F5 A R E [
ASTRAE AL, SRR B AR 2 T S AL S e DI e
AR S eV T M AR E S [FIN AL g
BN A SEARTR I R A AR IE S, R BE5 T
BT, BRI R R R W R EAER
R, BT IERATSE, JRVEERIERARIZ, x4,
EIUAREE 5% e S s AR AR | AL tkdbh,
At B A Z 0. AL 2RME. AGME
M 2 PR p ST, (Rlk, KL Geh 241K & aPD-L1
BEAT IR e IR T A B S BT RO ROR

ARSI AR rh B VR T R IR S AR I R IERE AR

B, ER NSRRI ) R B RUR NS 2
1 Rgs (ginsenoside Rgs, G-Rgs;) FI KR (rhein,
Rhe) #ATHE . ANSHKE NZRIU4E0e), p3
R FR IEAE A VG 7 g U718, angR R G = “dn
KESANSFRH. KFEBIRIZ TR, ARG IE
o AZHARARBIES, RARAMES” 19, X5
JiRg IE AR S . RESRIEARIEA R S, B
Befff Berh itz 4020, Kk, K G-Rgs/Rhe it
A IBA aPD-L1 58P0 TNBC MR, (H2, G-
Rgs il Rhe W EVEZ, MR EAR, AR TS
SRR, PR ER AR N R m M2
WP A PS5 R AR DR FH B B R PR g iz — 230
HAT, OF ZMYKER RS G879
BB R, BFEETREMPIGPORRFIRER, T
Jig 5 43 B RE B4R . g ok P S e2s] gl ok L
(nanoemulsion, NE) BERKHE S EE A 7E/KH
IV R TE B fa e RO, Tk, B, fi
WA F A BT (R 4 B, A R TR R A,
N 8 e AR A FH BERT-280, AR FE 0K G-Regs
Rhe L35 #1] %% i G-Rgs/Rhe 44K F.(G-Rgs/Rhe NE),
R LI AR 22 SRR TV S A 25 0 R R, R BBk
4 aPD-L1 [4& A HUR 2550718 DA
1 {UEEHH
1.1 {¥&5

UV-2550 BUEAMAT LA A, Sk
#HOOhED FHRAF; B/R3C Zetasizer Nano W%
KiEEAY, JE[E Malvern A H]; MSE125P-100-DU %Y
TR, dER IR Z R R AR A R A
VORTEX3 el s #y, 5 IKA EH]; 85-2 A%k
AR TR ST RS, BT R A S A BR A ] TS-200
R REIRE S, 0T T AR DURACERHE A R 2
Al; CS601 BB IEIE KIS,  FigtdnRsll A R
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NFIBEIT AT TYS8-IT HR ik A8 75 I 4 by o
Bl TR ZAEMBHA IR AR D3024 2 &5
AR RO, LGB RE AR AR .

1.2 M5

G-Rgs, TR =98%, fit'5 Z1.20201216YY,
P LR BR 2R A BR A ] s Rhe, i 70 50=98%,
fit 5 20200319, = & & 25 R B AR
InVivoMab anti-mouse PD-L1 (B7-H1), Z£[E Bio X
Cell AF]; WEZILELUE, ERZRERBEB A RA
Al RILALER 80, HA LA E KM EL3S
( polyoxyethylene hydrogenated castor oil EL35,
PHCO EL35). R 2 " 400, JEM AR A RA
Ay ORE, Bl TAERAR: WMRAER. ¢
ZERH M, |ARSIAFAAERAF; WEH
B R, FigE e RGBS A IR AR I TR,
TAKOEE 1,2- A, ErR b THRA A
75%Z.BE. PBS. WREE ARG, BN UE RIS HEAR
HRAT, FWER. KO, WHLiisEt TR
PRAF]; FHEEE. SEAEN, BRI
AR o BT 4t
1.3 Ik

SURFLIRE 4T1 2000, iy s 2 K2 m i
FIE G, 4T 1Mo 24 0 by 15905 25 4 YRR B gL it
5. 6~8 A EBEMYE SPF 2% BALC/C /MR, 1&
i 18~22 g, i B HsE w SLIn S WA R 4wl 4
fito BT /N BR S50 3 [A] A FR A IR WL TR R 25 K
YL bt SPE M Eith, £ 25 CHI
50%~60%IREE N, £ 12 /N AT G IR/ BT B
I RVFH HIRBUKFEY) . LI YE Ve S
N SYXK (H) 2018-0012. AT sh s B s 45 Wi L
R 25K S S0 AP BRIV FH R , 38454 3R
JE I
2 FAEEHR
2.1 G-Rgy/Rhe NE & 2iE 5 5HE L
211 HRIEC ]

(1) 5% EEIK BRI : KB S5.0 g &
HilE, INEEKORRAEEE, BT 100 mL &)
o, GRERINUK CIRE R B ZIEE, A, RIS

(2) 0.5%EANNEW: Fi%EFREL 0.50 g &4
AN A, & SR HE R, BT 100 mL &)
o, SRERIKEREZIE, B, A
2.1.2 XTHESARIIECH] AR IRE G-Regs X HE
10.20 mg, N&EE 75% LB E, BT 10 mL 2

H, GREEIN 75% LI ER B A, 5, BIS0
R E N 1.02 mg/mL ) G-Rgs X I8 S K5 2 FK
I Rhe Xf 4 10.40 mg, IH&E & 0.5% S BB A TR
Wi, BT 10 mL 8T, 4R850 0.5%Z F 0N
WICERZZE, #2251, Ef5 1.04 mg/mL # Rhe
Xof B IR

2.1.3 AP HESE R G-Regs X i b i
% 0.10 mL TR, KBET. RJa, KX
A 0.2 mL 5%FF B VK LRV 0.8 mL = &R
B, T 60 CAKB#HT I 15 min, HH, HIK
VKB 10 min, FEIIAVK ZBREARZE 10 mL. HGILAE
200~800 nm FATRPACTAH, W HR SRR K
W o RN AP R 3 T ik 2 9l B ) A
[PV IAE 200~800 nm BEAT AR K4, WAL
WK T E LR, #eille G-Res ML KN
550 nmo &% HL Rhe % 18 5% £ 0.10 mL, 5
FLAE 200~800 nm FEAT AP AT, HER g
KK o [RI R AR 0.5% SN T 7
S TC ) BOAH S VA, /E 200~ 800 nm BT 4T K
4, #EIE Rhe M AEREK A 241 nm.

214 ZMEXRFRFH  FEEWHL 0.20. 0.30. 0.40.
0.50. 0.60. 0.70 mL [¥] G-Rgs X & ik 4, BT
10 mL &, KBZATEREFMA 0.2 mL 5%#&
EREVK AR, NN 0.8 mL AR, RA, T
60 ‘C/KIEHA_EIN# 15 min, B, JGE K 10 min,
IMANVK R E R EZIRE, WA, Bok e ik 5
511 20.40. 30.60. 40.80. 51.00. 61.20. 71.40 pg/mL
1) G-Rgs % HR S LLAS R 2L, 430 7E 550 nm
BAKEMER G (4D {H. FEEWEL 0.10. 0.12,
0.14. 0.16. 0.18. 0.20 mL ] Rhe X7 & i it £ ¥ »
BT 10 mL &I, I 0.5% A BB e B E
ZIEE, B2, ECH R S EE 73708 10,40, 12.48,
14.56. 16.64. 18.72. 20.80 ug/mL [ Rhe X & S i
e WEENZH, 43AE 241 nm EKENE 4
fHo PL A AR, frdEEBRERE (O R
MALFRE bR HE 2R, FEATLRMERDA. 455 G-Res
FIFRUERZ T RN 4=0.012 1 C+0.033 4, R*=
0.999 3, Z55%H] G-Rgs 7E 20.40~71.40 pg/mL 2§
PERRRLF. Rhe BIFRHEMZETTHEN 4=0.030 6
C—0.0049, R2=0.999 4, %55 Rhe 7 10.40~
20.80 pg/mL 26 OC R R 4.

215 MEERE HEBRIGERM G-Rg. Rhe
Wof FR SRS A, H% “2.1.47 TR 7R w4 20
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ug/mL PSR SR, T 550, 241 nm KA &
AfE, R 6 K. 459 G-Rgs A {E 1 RSD 1EA 0.48%,
Rhe 4 5] RSD 184 0.38%, & WA 8855 % 1% R 4T
21.6 FEMHRE HERICEEM G-Rg Rhe
XA, & 1, % “2.1.47 TURJ7ES 0
143 40+ 14 pg/mL [0 B SR 2050l 3 0 Rk
B 0. 5. 10, 15 20. 25 min FHl5E 4 1. 4558
G-Rgs 4 {E ) RSD {4 1.25%, Rhe 4 &[] RSD 18
N 0.66%, FKH G-Rgs X B Rhe XJ 5%
WAE 25 min RS E TE R 4TS

217 HEMAE MERDOEER G-Rg. Rhe
oI ShAE AT, % “2.1.47 TR 7 BlIAS 40,
14 pg/mL B0 R G, % 6 4, 430 550, 241
nm KA E 4 H. 4558 G-Rgs 4 {E1 RSD {H4
0.41%, Rhe A {1 RSD {H 4 0.63%, K%k
HEMERLT.

2.1.8  JnFEEMEFRLE  FREL 3.0 mg CIESE
1] G-Rgs, 3£ 6 1, HIKE# A G-Rgs X R 5 il
AW 1.0mL, BT 10 mL &+, A 75%LEE
TRIFRE LN % “2.1.47 R LS5 T 550
nm P KA E 4 1. FREL 1.0 mg CA1E &1 Rhe,
L6 4y, BRI Rhe % I 5 6% 4 0.4 mL,
BT 100 mL 2IEH, A 0.5%E EA A HUE 2
ZZIFE, T 241 nm FERKAAME 4 H. 4% GRegs
[P B EE SR A 98.89%, RSD fH A 0.71%,
Rhe [P INEE [EISCR N 97.87%, RSD {E M 0.94%,
FBZ T VR AT B AR IR

2.2 G-Rgi/Rhe NE & 75 B9H8E R HIE

221 HERLIERE  SEUKSEMEAT Chydrophile-
lipophile balance, HLB) &k A B AL
() — S EARHE . G-Rgs Rhe W AR 2 ) i {0 ] 38
& O/W GKFLM e, HLB fHA T 8~18
ATl 4% O/W 9K FL, HOEFMER ILAME . Kl
A4 80 PHCO EL35 fENfEEFALA), EREIET
. CBE. 1,2-H . B4 F 400 1 RfxikBh
FUAGT o ol AF 902 Fig I 1k AR A 5 1 24 0 1) = Bk
R, — ORI R E . BRI,
WOE PR PRI RS R R !
AR NS SF SR H I ER VR N A
2.2.2 G-Rgs Ml Rhe 7£&Hiklia il 5e 71 (15 %2
RIUSAHRL 2 mL BT HEEIEIEA, I A
) G-Rg; B¢ Rhe, i€ 5 min, #7 20 min, &
(37.0+0.5) CHHIZ/KHE 24 h J5, 4000 r/min &0

10 min, AFEWHOER FER, SREI 008
IE FE T G-Rgs 5K Rhe 7EAS[RI R} A 7R Al FE
(£ 1. 454 G-Rgs Al Rhe W& A MEEENL, 1
B AALT A AR N PHCO EL35> R 111 A44H >
R1LALEE 80, 7E45BhFLALT A (VAR N E £
400>1,2- g > ABE> 1E T/, 165 AH A
i PS5 SR TR I > R > DA T R S TR i >
MR C B8, R, EFEFLMF PHCO EL35. Btk
FIRCFE 400, JHAHEZS R HHERIX 3 FhfiRME
9 G-Rgs/Rhe NE fJ4b 75 4 i

#F 1 G-Rg: #1 Rhe ZEREHRI R RARRE
Table 1 Solubility of G-Rgs and Rhe in different excipients

MRS MR FX G-Rgs/(ugmL™') Rhe/(ugmL™")
FUH BRI AL 747.06+0.13  193.66+0.11
F1LALAS 80 502.124022  157.2140.27
PHCO EL35 773.8540.05 1580.83+0.40
WiFLAL ) BT mE 326.46+0.07  2323%0.15
i 403.65+031  33.14+0.21
1,2-TH % 695.40+0.57 94.50+0.34
R EE 400 1806.61+0.32 3318.8840.51
A PNGRL 768.11£0.09  322.18+0.13
R 2T 442.80+024  133.92+0.11
WERER AR 509.784+0.17  107.48%0.05
PR HMAE  1367.06£032  207.61+0.02

223 F A SEFAFI R R (Kn 8D XT90K
FUARRE R R R AR A AL 2O = oA
Bl =AM, B Knlon 1010112,
124 R 5 B FLAL IR 20 15 2R A FL 146 )
(S, TR ARV A FLAA 4% 12 9.2 1 8.3 ¢
7o 416455, 6:4,7:3,8:2,9:1 RBAETH
FIMAREY . SRS TEITS B AR R &0 h 2218 5
T, a0 IR AN e 2, 244k R 28 i I
Hr AR E BFLOC IR, W EPKRILEIERK,
WRIGFEIMAKE, 2608 =JotHEl. =K
W, o 1 SRR A S Bh LI AL R IR A
FUF (S), FHF 2 sy AR (0) FIuK
FH (WD, FRIEIG T 2% o & 7030, A Origin
9.1 2l h =JeAHE, BEAKFLX AR, OB
PR FLIX S AR B KR R et Ko fH 25 R
WoR, M Kn=1:2 I, FrEBIRAKRLIX 38 K
(K 1. I, #iE G-Rgs/Rhe NE [ EAL 77 2H 1
N KnfH N 112 () PHCO EL35-% £ ¥ 400-77 %%
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ME-ZKFLIX
ME-nanoemulsion E-emulsion
1 Km{&% PHCO EL35-3 Z ZE2 400- =55 B hEE- /K KA IA R A0
Fig. 1 Effect of Km value on polyoxyethylene hydrogenated castor oil EL35-polyethylene glycol 400-octyl decanoate-water

nanoemulsion

PR i EE-7K, LR R 1.33 £ 2.67 1 2.80 ¢ 12.50,
224 G-Rgy/Rhe NE il % FEEFREL 133 g
PHCO EL35. 2.67 g 3 2. 1% 400 2.80 g %M H
MBS T 50 mL Bedfrh, 7837 C R R 14 EE 4 LA
200 r/min FIEEEBEEE 10 min {7 MES, 250
BLZ N 0.026 g G-Rgz. 0.027 g Rhe, 4k4:4
$£ 10 min 87 BIE 30 min, H 52280 12.50 g
KTREE RS, REHS), W15 G-Rg/Rhe NE.
2.3 G-Rgi/Rhe NE IB{L I RAYE R
231 Fift5HAI#EL  H G-Rgs/Rhe NE &,
FikE 100 £% 5 18 H /R SCHOR AN E  G-Res/
Rhe NE (k2. 2080 &% (PDD K& ¢ Hifz. R
PERACAL T7 ) & B2 AR IS BB, RS AR IR
B, A — e mimshtE (B 2-a). G-Rgs/Rhe NE
AL IR B €, T ILFLE, WEhtE R 4F (B 2-b),
SRR PDI N (84.8+1.1) nm Al 0.21+0.02
(E3), ¢HAN (-11.30£0.43) mV (E 4).
232 FREMEFEE

(1) &A% ¥ G-Rgs/Rhe NE LA 4000 r/min

2 ZTAMKI (a) SHAPKI Ob) HHNE
Fig. 2

drug-loaded nanoemulsion (b)

Appearance of blank nanoemulsion (a) and

E-F i AL X

1 10 100 1000 10 000
i /nm
3 G-Rgs/Rhe NE HIKI1Z 5570
Fig. 3 Particle size distribution of G-Rgis/Rhe NE

—150 =50 50 150
¢ HAL/mV

4 G-Rgs/Rhe NE #J ¢ B{L
Fig. 4 ( potential diagram of G-Rgi/Rhe NE

B0 20 min Jo5, GUKRFLRHEIL . . 249000
TG .

(2) iRER: K G-Rgy/Rhe NE i E Tk
(40, 60 C). &I (4 C) F, T3. 7 dBFEM
%, PNEEBEY KR, GPRIAKRBITE.
M YV SEIG . RUZAKILAE RIFM
FaE
233 @HEMFEAE DUEEMBEN GRg/
Rhe NE, %406 FEEINIE G-Rgs A1 Rhe (1)
T, IMHAHRMELE. ITHAH G-Rgs. Rhe
AL 240 N 96.51%. 97.47%, W2453LE 1324
BN 0.75%.

AER=W o/ W &

BAE=W ws/(W an+ W s
W s NOSKFLP YRR, W NGB E, W NG
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AR K L2 1 e R

2.4 G-Rgi/Rhe NE H{FR B AN FEMR
241 g 4T1Mve /NERABERIR S, 12y 8 JHEH
BALB/C /NRIEBNW TR 1 A, FEHE NG
BEATIERSEES o 1 eIk A0 T X B AE KA 4T 1Flve
Yiff, ZExZ:IHEFREE. PBS IG5V, AR BRI AL
B, A% BIESE—RYIPRE, LRI PBS i
R R, AL 5X 1004 /mL.
FHTC R VE S 2% Dd I 0.1 mL, 33 561/ BRUA Rl
MU NEIEE 2 MRS, UMEARKEZ 60
mm? i, FFURZA 2.

242 FMnEREY K 20 RAEHRE/A RN
4, 53RN PBS (10 mg/kg) 41, aPD-L1 (100
ng/ R ) 20, G-Rgs/Rhe NE (10 mg/kg) 2H+ G-Rgs/Rhe
NE+aPD-L1 4, &4 5 X . H A1 PBS 40 1 G-Rgs/Rhe
NE HEFK 1R, #ES:4525 12d; aPD-L1 HE: 2 K
1R, #ES45%5 4 %; G-Rgs/Rhe NE+aPD-L1 41 2
PG T N5 % BB -G ANAHEE, IET
G-Rgs/Rhe NE 42555 1 KIFEINFF4645F aPD-L1.
BIRH ip 452, 1525 1 GBI .

2.4.3  MREARFRAR A KA ROCR 2R, i
bR RO & a8 /N BB I KAt () SRR
(b)), BARZHES 2 K 1 KESNE BRI, 1%
A V=a?b/2 1T MIRARFRAL A, L] g A=
2 (EI5). RInghiy, 1855 alge 4 /N BT
iR, AR (B 6). 453 ER, PBS 4k

50 -
~¥- G-Rgs/Rhe NE+aPD-L1
m 4~ G-Rgz/Rhe NE
Q - aPD-L1
= -@- PBS
ﬂ 30 -
E_é
BE 20 N 4«
= &
= &K I g
Z 10 - ¥ v
g
0 T 1 1 L] L] L) L] 1 1
0 4 8 12 16 20
eI PN

5 PBS #ltL#: "P<0.05 *P<0.01; 45 aPD-L1 4lLbE:: *P<
0.05; 5 G-Rgy/Rhe NE 41Lt#:: &P<0.05

P <0.05 P <0.01 vs PBS group; *P < 0.05 vs aPD-L1 group;
&P <0.05 vs G-Rgs/Rhe NE group

5 TREIZAPIATRE 4T1M kA BALB/C /)NRIESE
KHZ% (X+s,n=3)

Fig. 5 Tumor growth curve of 4T1"-bearing tumor strain
BALB/C mice treated with different drugs (X £ s, n =3)

eea
aPD-L1 ‘ \ .‘J
G-Rgs/Rhe NE | ' ' .
G-Rgy/Rhe NE+aPD-L1 . % ' ‘

6 77 4T17 EHKAY BALB/C /NGB RI S ]
Fig. 6 Tumor stripping diagram of 4T1""“-bearing tumor
strain BALB/C mice

R 140 Ff 9 A A i 5 ¥ T B T ) S K T A T K
aPD-L1 @ [F] PBS Mg K/NEONFER, BIBRA R
P B S5 PR FAAE o T G-Rgs/Rhe NE ZH Al
G-Rgs/Rhe NE-+aPD-L1 21 (47988 /) B8 AR A
I 5] S A5 21 B S 4] I [5] PBS 2HA0 aPD-L1 4H R
FREER. EREWH, £ G-Rgy/Rhe NE iGI7)5,
Re A8 /N SRR IS K, TS aPD-L1 ReHUAR
B R RUR
244 ARGS9 A4 R X s o,
i B %1%1i85d GraphPad Prism 8.0 #A-ER, IF
KA ¢ KRS LRI E Givh 7 3 1, P<<0.05 RoR &
FEA R EE
3 Wie

G-Rgs~ Rhe B il 771 1) i FH 1A 5 oA 7 i 2
BUH HPLC ¥, RIem ik, LM LS.
Hrh, HPLC VEMPL A2 RESE & RIIRAC. K
W, (HAZ VR E B, ANE T B M A B
Wkl TSR Ao 66 BV AT A R ks, 4
PR, EIERR L, &5 R,

YK LR R AR BN HLA8 0o T s L7
[ B A B AR R AN 7 B EE, 9K
HIBRZHRE, NIHEH TERGZ . GPRIAMEE
AR T B, T G2 AT G PR S 4 2 DR SRR
TR G FENRER AR A, Fie, A
AR A MR 41300

TEGURFLIR BT R, b5 4 R 32 2 1) 4% 40
KM EE, HIFUR e, FLRRB# b
FURIRN 2 K = B EAR L b o 5 4b 5 4 R K B AN
2, WA RETE B K FL BT BRI K LI XA,
ARIRBIE A H B Bk, ASEE R FH A0
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SRS & B 715, IE G-Rgs. Rhe
FEAN RV AL P (R AR DU E AL TT R . B2k
FEE 2SRRI il A, PHCO EL35 A FLALFIAN
RO E 400 TEBAAR] . SF 2SR H e 2 — Fhh
BREENRITR HmER, W5 & FEA I, B E
AR E PE A T 3 IE Y. PHCO EL35 & —fh
B FRKRmEER, HLB N 15~18, ®/EN
W, 2T AT DA R B2 Bl A &
GRSy, IR, M S LA RS
PR, gbAh, HWT TR EA AR EE K MR
HLB & ()7 S AE G AR SV A 7 v B AT 33340, H
& AR AR TSN, BTk
BRI 28 R T A VA VR AR, BRIk, BOFLAL TR
IONBEAF GO AL s e . HAp R W 3L
i, SFAGITEE J LG, RTAEM K S e
BT -ZK IR A B, AR it /K S v KA B P HE
PEERA AR PIMEDS, BER RN O/W gk
FLHIRIARE, HER SRS o Ko B IR E XK ALK
R AR B REEN . EAFN Kn HEZHT
YUK FLRTRIAR B 24 B 7 T 2 3R UK 1 22 5%
T SE0R 24 8 1 R FERO . AR R F O = oo AE B
X G-Rgs/Rhe NE HJALT7 s Be b AT Ak, %77
AR, 25 R B

TNBC & kLM, ZE %S WE %R
MEE MR, DL aPD-L1 AR 1R )% T7 ik
FH W B 23 A « G-Rgs/Rhe NE [ 44 P 1t I8 24 20
W FCAER] T OX — ri . HOXFh 07 TS Huikva 7 i
Wik = BEAAE, 7 RE T B 5] R B E
ER, BAH—=MEERERY. HHAT aPD-L1 #EG
7 BT T TNBC HEEIE FBOR, T 2 4% 4
Feft TNBC KR IE R AAE B AL, i AR 17
WAHURR S DR, HET G-Rgs FEMR Sk DA
5 aPD-L1 BRGHUME IR FRARZ , L aT il e
SHMIIGTE . RS, (EREMRARE T, AERT
ot SR IS AR R, ST RS S e AR S SR R
RIKFFEEHAT, JhAh, G-Rgs Ae il # K+ -«xBp65
(nuclear factor-kBp65, NF-kBp65) FliE HFEEF B
(protein kinase B, Akt) FikBI, i y-FIME
(interferon-y, IFN-y), 4138 JEIHLILEE-3 W/ 2 H
Tl B/ FL2 Y E WA %% 2 25 1 (phosphatidylinositol-3
kinase/protein  kinase = B/mammalian rapamycin
protein, PI3K/Akt/mTOR) 155k, [F{Libs7
iy 2575 2 (¥ PD-L1 K35, YK T 4H x5 Ja 40 1 48

MEEEAE A, T Rhe BEA0H] R 40 UG58 . 1TH8

Wil 2 25T 24 M ORAREIA T RN T 40 B fi

TR RS 2 g AR SCBL UM 4, Shen Z51440K Rhe

L5 BT RE B LTI 5 VR T FL B Ja R L SRR A

FHEMH], Rhe 7G50 SR S50 LR HVE ST

YER . b4k, Rhe 1 @IS 75 5 9 14 44 (reactive oxygen

species, ROS) = MEEE c-Jun 22 R i

(C-Jun amino terminal kinase, JNK) /Jun/Caspase-3

X5 5@ P T2, Je ] BLUR I s

FH -1 (hypoxia inducible factor-1, HIF-1) 3£

i, S R AR oA, AR TTH G-Rgs/Rhe

NE FfA N MR 25807 3R B4 G-Rgs/Rhe NE VA

S5, RESIHIGEHR /N R IE G, TS aPD-L1

AR ROR T A
23 b, ARSI BT o B R AR S FRIE R ARG

i&#% G-Rgs Rhe BUALJFfE 7 BEA aPD-L1 VA7

TNBC 5L, il % T 5% G-Rgs Al Rhe 1] iv )44

KF, NEE G-Res Al Rhe VA 5 LAE I R 5

RGPRAL TSI IR S SRIE P 4

WA FUUESE T G-Rgs/Rhe NE & aPD-L1 7 2 3%

e 96 /0N B LRI R A, Dz B A R S

TN BOE T S At
it WP EH RSP EGALIEE AT

PSR S R R .

RBAR AR 2 BT EA SR

SE MR
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