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Abstract

Objective: To explore the mechanism of Yangyin Fuzheng Decoction in regulating T cell exhaustion
of mice with Lewis lung cancer cell. Methods: The cell lines of PD-L1+Lewis lung cancer were screened
by immunomagnetic bead method, and the C57BL/6 mice models of PD-L1*Lewis and Lewis lung
cancer cell were constructed respectively. After successful modeling, C57BL/6 mice with PD-L1+Lewis
and Lewis lung cancer cell were divided into model group, PD-L1 inhibitor group (Atezolizumab),
Yangyin Fuzheng Decoction group, and combined group (Yangyin Fuzheng Decocotion + Atezoli-
zumab) according to the random number table method. After 10 days of drug intervention, ELISA
was used to detect the levels of IL-2, I IFN-y, IL-10 and TGF-f secreted by spleen lymphocytes in
each group. Results: The levels of I1-2 and IFN-y secreted by spleen lymphocytes increased and
IL-10 and TGF-f secreted decreased in the treatment group (P < 0.05). Conclusion: Yangyin Fuz-
heng Decoction can reverse the exhaustion of T cells, and is expected to be an effective Chinese
medicine prescription to reverse the exhaustion of T cells.
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HE: HiTFRAHRED A Lewis it E 778 BT REE B RHLHE . Hik: S %R RE R ik i
PD-L1*Lewis[ilE 4l &, 4> BIHEPD-L1+*Lewis & Lewis[iE fiE RAER . S RIS, % PD-L1+Lewis
K LewisHiEH7 8 BIZBENE 7RIESH, 2 ABEHE. PD-L1IIHIFIAETREREIT). FHREBZA.
A GRIARIED + PIHFEREDL) . YT H10K)E , T F ELISAR I 2525 FE A bk E2 40 i 43 WA IL-2  IFN-y
IL-10. TGF-BHIKF. %5: PD-L1+Lewis}LewisHiE#8 B35 B £k IE % 16 7 4 ok 2 40 fe 2 WA IL-2
IFN-y/KE3538 (P < 0.05), #r#AIL-10. TGF-B/K-FHFEK(P < 0.05). 4iik: FREAKIEH YT
FORRE, FEBNE L PD- 1+ TH M6 i 255 7.

XiA
T4, FFRAKIES, dHRET, HE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

TEMR R A R it fE EE?H*W?J?&HE% SRR, T AR I D ResR A RS (L], BdEA
6 2 T AU P SZ AR RIS I, A DR WA RR D B RIS, Al A AR R AR [2], BPOR T dHHuEsmRAS . A
RHWFICIUESE, 7E50 §1 B A EH%E\ T 471 FAE P AR 5 R P ) A7 AE PDLT IR IR T 4H i (tumor
infiltrating lymphocytes, TILs), /= E2HMuA11I6E ) KM BE g 38 N %[3], H AR p T
YA T I REBR R, AR R IR, [FE PD-1. CTLA-4 Fil TIM-3 S5l P52 4 B 2 F i
[4]. WapRyAYT b, Al B e BBk A PD-1. TIM-3 905 500K 5 T 4iMashie, Mk 20 T 404
v (5] {HHT PD-1 Al TIM-3 HLik Mg & 5, HAEA R I I AR FH AR ZE R

HERIRIT IR R D) S0, R RE R T FEE M ERE. (HWNE) = “IESAW,
AT T, Mg, HA0E” , AR RESIESARE K. 1 “IES” S THURMN %)
B, T HMrE R RERE AT EOBER . T 4kt HA %E’Jﬁéﬁfhﬁfﬂiﬁ% i J6 A4 e i A S g 6
W, RS . SHEESR B, ESZEN, EAEMERER AEmA. K “BREd
e BT IR REIT Y, BIFTER “FRIEREE” o “FRIE” BRIAZSINLAR I SR ThRe, MR |
11 6 B 58 % 240 B TR 1 PR RS B R R A

AHF T A Lewis i i Jed BRABZY,  $OCR A IR BAER IE AT FH (0 5% 9145k 1532 oK 106 4 i £ 929 Bl
1) T A fkess, RFEPEEIGRIGTT I T 41 HFE 5 1 % .

2. MRS E
2.1. Zh R

Lewis i 40 B ik B i -8B ) TR BR/A ] . C57BL/6 /NR(6~8 FHS, MMk, SPF 2%, 20+
2 9/ R BopiL R B 25 KA s s O [IE a5 . SYXK(8E)2016004]. ASZIGELE (GR350 /R T2
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— BB RIG S L INEGRAT)) B FEE B (NO. 2018-01). /ML IL-2. IFN-y. 1L-10. TGF-g ELISA &l
WA E O B TR R AR . FRRAERIEZ I H 555 R 12— PPt . PD-LL #0515 452k
3T, Atezolizumab) iy H & IR R ZR v A ] .

22. A&

2.2.1. FRARIEARIRIE S &

W 309, #5209, WS 309, K& 129, #4159, AR 159, 11%530g. FfEIEEH 30 g.
%2 30 9. LR E 15 9. FR% 20 g FRAR 15 g WS 10 £ 57K, 1230 30 min J&, T A2 T2 55 1 T 60 min,
FIZP A I8 ARG FAR N 10 &K, FERIE 60 min A8, & IRIRTIER: A8 SRR 28 & AR
5K 5.25 giml, 4CAFIRL M. DLEZGM i5E M /R 26 — DRBe =gt JFaidizbe 25 pts e .

2.2.2. PD-L1"Lewis ff B RARR AE L

RANE TR Lewis 4t &, FrA PR, A S E ik ik th PD-L1" Lewis it . F
PD-L1*Lewis filif 40 i 5 J Lewis 4 il R 0 AL IRRE 3%, #3582 x 10°°AM/L (19 PD-L1" Lewis fifif
AR AR S Lewis fifidee 40 B 7 ol e b 1/ BRAG MR8 K R (0.2 miIZ IR, 43l #e g PD-L1"Lewis i faf
JoT R R K Lewis Ml iRl SR . 3R 10 d J5, FRR FBRRKE 1 em® 4, RIEL L H R R R
AT IR ERRTIN I T AP, UE B R TN

223 WA

R IR R SR AL BN LB 7 257 LU 8 4H, 4320 6 I A) PD-L1"Lewis i fifJed Sl 70 4H: #
MZH. PD-L1 #FRIZH (B R Bk B dt) . FRIAERIEIAAH . TG HGRITRIED + BIR:ZREST): B) Lewis filie
FipJed B 70 2H - AR AUZH L PD-LL #0 ) 1 ZH (ST B B 47) R BIHRIE G2 BR S AR TR IR + BRs BR A 45T).

224. BHHR

1) B . 0.2mL AFEEEK. #EH . #£10d, % 1d. 3d. 5d AFEEK 0.4 mL. FEEES .

2) PD-L1 |74 : 0.2 mL ZEFEEE/K . #EH . 3£ 10d, %5 1d. 3 d. 5d Fil45Ek 4% 0.4 ml (60 mg/kg)-
HE S

3) FEMALIEZAL: 0.2 ml FEFA$LIEZ(52 glkg/d)s #EH . 3£10d, 25 1d. 3d. 5d A ##E/K 0.4 mL.
JE s 5

4) BRA4L:0.2 ml FEBAFRIEZ (52 g/kgld) B 3L 10 d, 25 1 d-3 d.5 d FiTREER #.5T 0.4 ml (60 mg/kg)-
R RS
2.2.5. TR B BE RN BRI 25

152558 2 H SHER F1 AR FE & 2R AT IR /I8 R EDCHH LU o IR 4 B9 4y 88 /0 BRI S AUk ES A, AN 1 ml
A GRS 56 4> RPMI1640 K577, FlAR860 [T BOGH AT 4 M T H 25, R BT i O A0 Bk 2 A
1 x 10" cells/ml.
2.2.6. THB/NRBEANHRBEMESH IL-20 IFN-p, IL-10, TGF-f B7KZ4M

B LR A M T B AN IR TR 1 ml BN 24 FLAR, R IR S AT, Bl
FRAX 450 nm Abi:HC OD fH, HMllZHAE T IL-2. IFN-y. IL-10. TGF-B KI7KF.
2.3. BB

N A Excel2007 #HAT7HAEALFE, t A LR HZ M ER. PP <0.05 E X NERAGITHFE .
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1) FEBAERIEZIRYT 4 PD-L1"Lewis Ml far /8 63 S Lewis Ml 8 SIS0 EX 40 M 7300 1IL-2 IFN-p 7K
R

H PD-L1"Lewis i &5 2H A 980 /) SROBEAR R 20 B e 3 200 T 24 FLARCH, ELISA A i IL-2.
IFN-y (&8, iR 1. KB 2 i, Eei PD-L1"Lewis i fif i SR ZH . PD-L1 4L, = FHFk
IEHA R HA IL-2, IFN-y &R BN, FRATRIEBH A IL-2 IFN-y 73 i E R4 . PD-L1
IR B, ZREESTFE (P < 0.01). ¥ Lewis i 5520 1y 8 /s 5 bk C 40 i B 38 &) il
T 24 FLAH, ELISA kil BidH IL-2. IFN-y FI& &, 455kl 3. Kl 4 frs. Hu# PD-L1"Lewis fitid
farJe SRR ZH . PD-LL #PI)4H . FRIIFRIEG A KA ZH T IL-2, IFN-y & & BoR, FRIEIEZ A
A4 IL-2. IFN-y /rih SRR PD-LL il A R BT, ERAASIEE (P < 0.01).
PD-L1"Lewis fifif &% Lewis ifii & 2H i 967 /5 BB AR R0 M2 IL-20 IFN-y (& &, 45 nfs] 5. 1€ 6 fir
N, ERTLGHEE (P > 0.05).
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Figure 1. The levels of 1L-2 secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1*Lewis lung cancer
cell lines (n = 6)
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Figure 2. The levels of IFN-y secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1*Lewis lung cancer
cell lines (n = 6)
2. PD-L1"Lewis AfifEE 4R A #k 5 LELTor B R A K BB 4B 43 3 IFN-y B97KTE(n = 6)
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Figure 3. The levels of IL-2 secreted by spleen lymphocytes of mice with tumor transplanted by Lewis lung cancer cell lines
(n=6)
3. Lewis FifE 20 BARK 5 4B o788 R B Mk B AR 43 3 1L-2 97K (n = 6)
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Figure 4. The levels of IFN-y secreted by spleen lymphocytes of mice with tumor transplanted by Lewis lung cancer cell

lines (n = 6)
4. Lewis FfifEz 4RAAHK & AT B B 4RAR 23 IFN-y B97K T (n = 6)
80 4
70
__ 60 -
N
g 40
i 30 -
o
= 20
10 -
0 |
TR PD-L1#MHIFIZH FRHARIEZ A
m PD-L1+Lewis/ii i 4 Fk 7r7 73 R w Lewis/ii 41 i R 1m0 R,
E: *P>0.05.

Figure 5. The levels of 1L-2 secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1"Lewis lung cancer
cell lines and transplanted by Lewis lung cancer cell lines (n = 6)

[&] 5. PD-L1"Lewis iz 4mABKK X Lewis fififE 2R ABAA 2 LA o SR AR R 4MAR 433k 1L-2 BO7KF(n = 6)
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Figure 6. The levels of IFN-y secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1*Lewis lung cancer
cell lines and transplanted by Lewis lung cancer cell lines (n = 6)

6. PD-L1"Lewis ffifE 4AAE4K K Lewis Fifi 2 4R Bk & 40 for 28 B BGMR ES 4 A 53 3k IFN-y BY7KF(n = 6)

2) FEMAPLIEZ )T 4 PD-L1"Lewis il farifd B &2 Lewis JifidfiefiJad BEBR ER 40 A 203 IL-10. TGF-g
IS5 AR

4 PD-L1"Lewis Jififs & 2H 18 /1N B ibk B2 4 e B35 Sl T 24 FLARH,  ELISA Rl E3d  1L-10.
TGF-B &, 4i%mE 7. K8 fin. L PD-L1 Lewis fififiE e BRZH . PD-L1 $0I52H . F:B
TRIEHH S BRA 4 1L-10, TGF-4 )& & ox, FRFRIEHH LBEEH 1L-10. TGF- Jrilh S A4
PD-L1 74 B B PR, 2257 B GEiH 2478 (P < 0.01). # Lewis fitifs 2% 2H i J83 /1N Bl ot B 400 i B
Y218 T 24 FLBCF, ELISA R0l E3E A IL-10. TGF-p (& &, 45 B 9. & 10 Fow. L PD-L1 Lewis
Jitiges 17 98 RS 4 . PD-LL #ikl U4 FREARIE A B A4 1IL-10. TGF-B &R ER, FRATKIED
H A IL-10. TGF-B /b BRI . PD-LL #IfiFIZH B B BRI, 2257 BA g2 (P < 0.01).
Lb# PD-L1"Lewis fififi [ Lewis fifidi & 241783 /) B bk C2 4 M 20k 1L-10. TGF-g 1 & &, g5 Rnls] 11,
12 fivR, ZR LG HE (P > 0.05).
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Figure 7. The levels of IL-10 secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1"Lewis lung cancer
cell lines (n = 6)

7. PD-L1"Lewis A 4R Rk & LA T8 SR AR B 4RAE 33 1L-10 B97KF(n = 6)
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Figure 8. The levels of TGF-S secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1"Lewis lung can-
cer cell lines (n = 6)
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Figure 9. The levels of 1L-10 secreted by spleen lymphocytes of mice with tumor transplanted by Lewis lung cancer cell
lines (n = 6)
9. Lewis fififz 40 AR Ak & LA for B FRL RS AR ER BB 43 3 1L-10 97K (n = 6)

80 -

70 A *%

HTGF-B

TGF-B/ibE (pg/ml)

FRYZH PD-LIfIIFIZE  FREASRIEAA AH

#: "P<0.01, "P<0.05,

Figure 10. The levels of TGF-S secreted by spleen lymphocytes of mice with tumor transplanted by Lewis lung cancer cell
lines (n = 6)

10. Lewis fifi & A faHA & LA T R AR B 4B AE 53 3 TGF- B97KF(n = 6)
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Figure 11. The levels of IL-10 secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1"Lewis lung can-
cer cell lines and transplanted by Lewis lung cancer cell lines (n = 6)

11. PD-L1"Lewis Bz 4R Atk A Lewis Brifes 40 Ak = 4R 7ar 88 FR ARtk ED 4B B 43 b 1L-10 A97KE(n = 6)

80 -

TGF-B53ibE (pg/ml)
N w S wv D ~
o o o o o o

=
o
L

o

HRAIZH PD-L1MHIIFIH FRRIEZ A BEH
m PD-L1+Lewis/E MMM IR m Lewislii 40 AR AR IR

#: *P>0.05,

Figure 12. The levels of TGF-p secreted by spleen lymphocytes of mice with tumor transplanted by PD-L1"Lewis lung can-
cer cell lines and transplanted by Lewis lung cancer cell lines (n = 6)

12. PD-L1"Lewis B fz2RBEAk &2 Lewis fifi 2 ZRAEAA % LA 7er 4 B AR AR E2 4MAR 537 TGF-p BO7KF(n = 6)
4. g
T 4 FEsE & — A R RIS RE, BEEFER AR RE N, T SRR T 1 52 A Ak i L
FAFhRHZ TG 2 [6] [7].PDL @S H1 ¥ PD1 A LR PD-L1 52 T 20 H bk i 74 v 32 S i 14 52 4%
£ T ket fE i 2R L B RER . PD-L ) 2 RN . AUlE. . 90 SUmSm A b,
T 98 A0 ) AR 22 R IR 3Rk, MR T BE S 5Ms A2 K e [8]. 4 T 4R i ) PD-1
LA R I RCA PD-L XS, SECNIHE T2 BA0H], BEm s s fe g 0 St E 9], &
LA T bk T 20 R G S ANAH DG PR (0 30 o T ARG B, SR IL-2 IIRE ) R A& T 40
BTE . RSN RAGRE ST TR, BEREZEFEEEI], IFN-y P22ERE ) B35 32 4[10], HAERE T M.
[F, T 4ifufEssd fE g, 1L-10. TGF-B SE4 MR 1 i ey . IL-10 F1 T 4B DRk
%, BHWT IL-10 FTCAMERE T 4ifo /e i, 35 Lhae[11]. TGF-g thal{ieidt T dufukess kA=, BHWT T 40/
Bl TGF-p 55 HIRE 7T LR CD8'T 4ufMushfie, FHIL T 4HARFess & E[11].
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IR 2y 2GR, YOS 22 T R R B RN BRI NK A0 B R A 3R T R S 45 4 e
A DiRE, BEINIMIE 19G A IgM S, TG SRR e e s A IR e M S T RE[12] . A2 RE AR
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HRIETIRE T . AP, 2. AR RE L AT A MR SRR e DR
YEF o Z4BRSCIGUE I, BT 2 Bl @ s TLRA A3 (1) MyD88 &k #i 15 5 4% T3 42 R 5 1 =AM
oI TRE[13]. %5 2 WE T i@ L 4 /I BB ME AT i R 1A TNF-a F1 IL-6 53342 S HLAAR I 3% 1 5 14]
FAR Z HE[L5]R6 A R 22t/ BB ATk 2 4m B s g, BT 4m AR 7 IL-2. IL-10. TGF-A1 (M4 A B &
R REAE T o TR%E 2 WERE Y SR A0 B S AR S 2 [16] o 1 245 22 W PT (2 Eibk R AR B AL, A7 1 o S e RO
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