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Effect of a kind of Chinese herbal compound on the expression of
PD-1/PD-L1 in spleen lymphocytes of mice
WANG Yingze', CAO Qingging' s+ WANG Chenchen', LIU Guiyuan®, DU Chao'

(1.School of Biological Science and Engineering, Hebei University of Science and Technology. Shijiazhuang, Hebei 050018,
China; 2. Langfang Institute of Traditional Chinese Medicine,Langfang, Hebei 065000 ,China )

Abstract ; In order to investigate the effect on the expression of PD-1/PD-L1 and the proportion of CD3"CD4", CD3" CD8" T
lymphocyte in spleen lymphocytes of mice treated with Chinese herbal compound, the extract of Chinese herbal compound is
obtained by traditional boiling method. The mice are given intragastric administration once a day with extract of Chinese herbal
compound at low, medium and high concentrations. The mice are sacrificed by neck dislocation at the end of experiment time
and the spleen is freshly isolated from mice. The expression of PD-1/PD-L1 and the changes of lymphocyte subtypes are detec-
ted by Real-time PCR and flow cytometry. The results show that the expression of PD-1 on splenic lymphocytes decreases sig-
nificantly and the ratio of CD3" CD' 4+ and CD3" CD8" T lymphocytes increases significantly with the increase of the concen-

tration of Chinese herbal compound, but the expression of PD-L.1 does not change significantly. These results suggest that the
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Chinese herbal compound can be used in anti-tumor immunotherapy mediated by inhibiting the expression of PD-1 in lympho-

cytes, activating immune helper cells and effector cells.

Keywords: cell immunology; Chinese herbal compound; T lymphocyte; PD-1/PD-L1; CD3" CD4" /CD3 " CDS8"

PD-1(programmed cell death 1, FEFEHEIET-3ZAK 1,CD279) KI8T CD28 ik, F AL AL T 40/ . B 20
JiL L 8K A% A5 ONIKO 4 6 L 15 0 40 45 G 2 At i v e 80, LG AR PD-L1 (e R B7-H1/CD274) == B 75 i I8 48 ffd
L FAR L4 (APO) 33k, PD-L1 5 T 40 PD-1 4544530 T 400 /9 58 5% 5 T REFE A5 I 20 W 48 IR 1
U TNF-o, IL-2, IFN-Y"' . FIFHT PD-1 (41 PD-L1 B 58 B bt 4 o] LW PD-1/PD-L1 A1 E 4E . i sk 6 5 T
ARG . AR R L aE I BHWT PD-1/PD-L1 AYAR AR R v] 8 35 45 R S P G T 98O0 400 it b P R 0 %
Psk SR o S K g I BRBAF I ISR . Y24 PD-1/PD-11 BH 370 4 Sk — ol 308 1o 3080 4 40 2 400 it 5 e 40 R A B4
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S T A x5 R e kR A 5C 1 PD-1/PD-L1 S K A a5 A A 5T R DL 3
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1 MH5RFE

1.1 FERKFRALE

2 T (B 20 g &R AE 10 g BT451E 15 g AT B 20 g 2PAGE 20 g H B 5 @) 5 /)N BRI T2 40 A 43 25
W GER R, FEHdE 50 s TRIzol (Invitrogen) s RPMI-1640 1% 3% £ (Gibeo) ; Jii 4 ¥ (HyClone) ; Anti-Mouse
CD274(B7-H1)PE, Anti-Mouse CD274 (PD-1) FITC, Anti-Mouse CD3e FITC, Anti-Mouse CD4 PE, Anti-
Mouse CD8a(B7-1) APC(eBioscience) ,

SR E i PCR X (1Q5, Bio-Rad) , 4 ifd 43 # {X Caccuri C6, BD 24wl A= 77) , i sk &t 43 06 O B2 it
(DS-11+ ,DeNovix) ,
1.2 FHik
1.2.1 Wb E T mi &

FRECHEEE 20 g 4 4R 4E 10 g P25 46 15 g AT 20 g 2B AR E 20 g H B 5 g b E, & 3 IRALE . B O
(5 000 r/min) J5 B FIE W . 28 0.2 pem U8 i U8 R TR, 0 B0 4 MR CR 2 8 it/ 25 AR AR . 100 mg/mL) . H
TCHE ACK 25 W ik 45 R B 2 10 mg/mL #l 50 mg/mL, T 4 CI-A4F,
1.2.2 2B 3hW o b ik 3

WIS Balb/c AN RE (18- 2) g, W A WAL BB K2 0B sh Wy bty . 3G R HEMESR/ANER 7 d J5
15 H/NRBENL /A 5 (B4 3 H) Ll has B X B4 A B R K 4 K & 4 (100 mg/kg) 5l & 41
(500 mg/kg) . E 4 (1 000 mg/kg) . B HHEH 1 k., # B R ARKE, A B\ KK, FRFREITF RS
H/NRAERKEN . 2 G, A /NRIIESE 12 h, R AT E B8 E LA 5T . B WBUNE L AE BER K ok )5 o 6
50 mg ZEAT WM IE 28 W AR A7 5 B T — 80 “C vk Al Th AR A7, Al T HR I RINA 5 G 4% JL I 28 43 5 15 1) JL 0k b 28 240
JLJS S FH TG0 40 A R TE Y PD-1 25 R IAE AL & CD34 " il CD38 ™ & A [ il i A2 4k
1.2.3 Real-time PCR

B 50 mg WMEAI 2L, 2R Trizol B4 HUA RNA SR T Gt 230 66 BETHI 2 RNA MR EE, F 58 4l )5
B 5 i cDNA, LU cDNA 5 R #i# , #:4T Real-time PCR §784, UL GAPDH fE NS, 784 PD-1 1
BFEM T 95 °C,10 min; 95 C.15 s;60.9 °C,1 min; 40 cycles, ¥ # PD-L1 W&JF W F:95 °C,10 min;
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95 “C,15 s;60.1 °C,1 min;40 cycles, 50 pl MK ZR , Hp 25 41 2XSYBR Green mixture,10 pmol/L IE
W A A 518145 2 nl,10 pl cDNA,11 pl. J& RNase K IRA) G0 2 3 B84 15 pL, 5I¥FHILE 1,

1 314k
Tab.1 Primer sequences
AN S ¥ o5l
GAPDH L5149 5’CAGCCTCGTCCCGTAGACA 37
GAPDH T ii#5149 5’CGCTCCTGGAAGATGGTGAT 3’
PD-1 L5349 5’CCCCAAGGAAAAATCGAGGAG 37
PD-1 FiF5149 5’GGGCGAGGGGCTGGGATATCT 3’
PD-L1 L5149 5" TGCGGACTACAAGCGAATCACG 3’
PD-L1 Fif5|4 5’CTCAGCTTCTGGATAACCCTCG 3’

1.2.4 IR vk 2 400 0 43 5

S FH B 6 5 0 F 32 A BB /N BRI T 75 0 R FR M 88, T RD i S BE b, 78 i 5 b B /N BRI DE  7E 35
mm K7 FE M 1~2 mL b L2050 2 0 S ZE ik Ao B MO 400 A 40 B R A5 31 15 ml B0
H L 55 200~500 pL i RPMI-1640 5535 5E, 350,800 X g B0 30 min, WM 4N M E R 5. HmMA
0.5 mL RPMI-1640 }5 353, &, 500 X g B0 10 min, ST, ] RPMI-1640 15353 (% 10 % it 4 1)
IR AL
1.2.5  JIGLIE 9k E0 &40 i 7 2 78 K PD-1 1) 3 =X )

W5 e B2 45 21 B 7k 5 40 B FH T4 1Y PBS 150k 2 3, 100 p L PBSCHUA) 58 In AR BI04, Tk b ke '
A 30 min, A 4 A 3 2GR T AR
1.2.6  Giitegab s

ARSI A B E YR o £ R AN LECR A K5, 5 4 SPSS 22.0 A4 AT g1t 73 .

2 FHRSSMH

21 HHEFWMMRERETHEEM

SRR 24 50 2 A 5 /N B A KOBR B X A AN BRU R T B H AR L RRSE 2 L B 1 ) BORL. 5
A R ER K A Fl AN TR] 5] d 04 v 245 52 07 A 3EGS /)N R BT 114 748 Ak TE i S R (P =>0..05) , 3% B AE SE 50 BEE 1Y
FRIERE T, i 255 It /N BURY IE 5 A4 KRS TE R
22 HHEFETRENRMEAEMREHE PD-1 EEKRIEKE

RV E T RES Tk 4N PD-1/PD-L1 2 [H () £ 15 . F FH Real-time PCR A& K [5] 51 & H 24
5205 % /NI E PD-1 A PD-L1 mRNA kK52 mifE ol 25 R WA 1 by 54 E K AIH L ARk JE
4 v 24 42 7 4b B ED AT 5B B B AR PD-1 9 mRNA 7K F (P <<0.05) . 1 ., b % th 25 5 J5 ¥k BE 19 % Wi 4% 5, PD-1
mRNA K 7K V- 1) B AR i 5 320 97 186 K, & B rp 265 52 5 ] D) S 3 R/ BRI AIE 40 20 PD-1 mRNA B £k, H
S B T S A e B RSN, . S IS TR KRR PD-L1 mRNA (R kK BA — M, H 25 A
3 (P>>0.05) , % i 24552 J5 T 68 i 3 T3 PD-1 1) 28 15 f B A i og f 93 ik i

23 120
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20 o g
i —— xR 41 S 9 080 ¢
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- DE ol
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Fig.1 Effects of different doses of Chinese herbal compound on mice
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2.3 HHEHEEZFMEE/ KRS M PD-1 EARIEMKTE

NARFE R 55 I A FEXE PD-1 mRNA 7K 152 Wi RE A5 S W 7 3 K 59 28 AR 1 00, R T =X 40 i AR
SR T /I BRI AR B 40 2 T PD-1 8 R IR AR B0 . rr P 2 mT L A TR e 2 0 v 2 52 T Ak AT Aot /)N BB
JUE 94 L2 440 0 2 T Y PD-1 88 1 B D20 (P <20..05) o {HU A7 7 9 B2 OB RO . 3k 88 45 51 R W] L 7 v 265 52 07 i 1
FATF /0y BUUME 4 B2 400 i 26 i PD-1 28 F 7K ¥ 5 A B A9 mRINA 7K P22 4 e — S0, 400 w25 52 75 0] RE 30
PD-1 {4 G2 i mRNA F2E P T8 A i R 1 PD-1 S H YR kB, T iR m PD-1 & H I
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Fig.2 Effects of different doses of Chinese herbal compound on the expression of

PD-1 protein in spleen lymphocytes of mice

24 HHEFERS/NRMAED CD3TCD4T /CD3TCDS™T B T 4k B 40 A (9 EE i

ARG 52 56t /N BRBUIE T 98k U0 248 B S 20 i) 52 el % HH i =X 40 MR K 1 CD3 ™ CD4 ™ #it CD3 7 CD8 ™
BT MREL 40 i A e B, &5 2R 0L IR 3, S AR B KA M, M A T EF =8 b 25 & a0 BN
CD3"CD4" 1 CD3 " CD8" &I T bk [ 24 Ha 11 L ] 22 b 25 B AIK; 25 T bRl i b 3L 5, CD3 ™ CD4 ™ F CD3 7 CD8™*
T Ik U0 40 0 FL 9 A B 800 5 45 v ) R AR B . CD3 T CD4 - F CD3 T CD8 ™ & T bk T4 41 it 19 L 451 2 i 35 4%
1 43k 20.9 % Ml 11.3% (P <C0.05) , 3% B T 25 52 J5 il 6% 5 25 42 5 /1 BRUGL IO obk (20 408 Jifg 9 CD3 ™ CDA ™ il
CD3" CD8 ™" # Ly 3] , H AR b i 34 55 b 3 550 5t A5 O, 0 28 U W vp 25 520 7 5L A 3 3k 0000 AL 1R 28 000 il fieb 98 1y

{230

3 #

1) G REAE SRy MR B2 1% 98 0 0 B R 4 35 DK 179 Ak U8 40 G R 5 I 200 o, 7 AL A 4T 2 R R Y e 92 v &
PEAE OCHAE ] . vh 25 52 J7 X R S M A i AR R e R S e S A S HEVE T L B T BAT R S HLAR S 9 ) PR B
BUAAALSE DR v 245 52 7 N RE A G 1L BTG T bk L 20 L L B 9 2 200 T A I 0 S5 A % A0 DL £ 4 A i
PR, DT BTG MR R 0 45 7 =R W LR e e R0 FE SR IR T A IE B0 R L b 25 52 7 RR S A F il T i
(14 28 BR AR [ RN I 287 i T R R U I N ) A W AR 0 DA /N R B e T g

) TE MR YT i R ] v IR A g M R — R A A2 G TE TR g A0 2 SR T A% A SR R A e
Ko 50 o 6 SREBT MRS G L AN 5] e B A IR B N TR PO A B EE e T R EV 48 B (eytotoxic T-lymphocytes,
CTLs) Jifg i, PD-1AE R — " EEAK I A 2 K, 7245 6 H K PD-L1 J5, 7T Lhid i il T 40 M 52 1K
(T cell receptor, TCRYA FIF(ES, #Hl T gAY TIEE . PhJRI# ¥F 5% (tumor microenvironment, TME)
PD-1 B BCARRRGZ PD-L1 A3 3k . BE A 40 M0 % 32 S e A S AR AR D LA X PD-1/PD-L1 i
P R FEREIG YT BVF £ 0 2 O A RO & B B, sk E Bt e F IR R R AR . AR E X 2
J7 AR /N B T bk O 40 i D BE AR OGO S BE K 4 45 PD-1/PD-L1 B R IA R TG T . SLH st R R,
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Fig.3 Effects of different concentrations of Chinese herbal compound on the phenotype

ratio of CD3"CD4" /CD3" CD8" in splenic lymphocyte of mice
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