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Expression characteristics of PD-1/PD-L1 in ITP patients and analysis

of interaction mechanism between Treg and Breg cells
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[Abstract] Objective To investigate the expression of programmed cell death receptor-1 (PD-1)/programmed cell
death ligand 1 (PD-L1) in patients with primary immune thrombocytopenia (ITP) and the interaction between regulatory
T cells (Treg) and regulatory B cells (Breg). Methods 106 ITP patients treated in our hospital from December 2018 to
January 2022 were selected as the observation group, including 32 mild patients, 44 moderate patients and 30 severe pa-
tients. At the same time. 100 healthy volunteers were selected as the control group, and the Treg cells. Breg cells, the
positive rate of PD-1 on the surface of Treg cells, and the positive rate of PD-LL1 on the surface of Breg cells and so on
were detected in the two groups. At the same time, the differences of various indicators in patients with different disease
severity in the observation group were analyzed. Results Breg cells, Treg cells, transforming growth factor- (TGF-p),
interleukin-10 (IL-10) and interleukin-4 (IL.-4) in the observation group were (4. 51+ 1.02)%, (5.02=+1.00) %,
(2156. 654354, 43) pg/ml, (4.1040.99) pg/ml and (301. 12465. 56) pg/ml, respectively. which were significantly
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lower than those in the control group (P<C0.05). The positive rates of PD-1 on the surface of Treg cells, PD-L1 on the
surface of Breg cells, soluble programmed cell death protein-1 (sPD-1) and interleukin-17 (IL.-17) in the observation
group were (28, 3449.22) %, (12.19+2.11) %, (102, 874 15.56) pg/ml and (11. 452, 32) pg/ml, respectively,
which were significantly higher than those in the control group (P<C0.05). There was no significant difference in soluble
programmed cell death protein ligand 1 (sPD-L1) between the observation group and the control group (P>>0.05). The
Breg cells and Treg cells of the severe patients in the observation group were (3.52240.94) % and (3.80+1.02) %, re-
spectively, which were significantly lower than those of the mild and moderate patients (P<C0. 05). The positive rates of
PD-1 on Treg cells and PD-L1 on Breg cells were (32.53+7.04) % and (14,1442, 01) %, respectively, which were
significantly higher than those of mild and moderate patients (P <C0. 05). The positive rate of PD-1 on Treg cells was
positively correlated with the positive rate of PD-L.1 on Breg cells (+=0. 466, P<{0.05). After treatment in the observa-
tion group, Breg cells, Treg cells, TGF-8, 1L.-10 and 11.-4 were increased (P<C0. 05), while the positive rate of PD-1 on
Treg cells, PD-L.1 on Breg cells, sPD-1 and 11.-17 were decreased (P<C0. 05), there was no significant difference in sPD-
L1 before and after treatment (P >>0. 05). Conclusion The positive rates of PD-1 on the surface of Treg cells and PD-L1
on the surface of Breg cells in patients with ITP are significantly increase, which is positively related to the severity of the
patient’s condition, and there is a correlation between the expressions of PD-1 on the surface of Treg cells and PD-L1 on
the surface of Breg cells, which is worthy of further study.

[Key words] Primary immune thrombocytopenia; Programmed cell death receptor-1; Programmed cell death lig-

and 1; Regulatory T cells; Regulatory B cells
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Table 1  Comparison of clinical general data between the observation
group and the control group
P51
ikl n R CH) BMI(kg/m®)
[ % ¢ ¢
N 4 106 67(63.21) 39(36.79) 42.29+9.43 22.184+2.15
X 2 100 65(65.00) 35(35.00) 43.3649.16 22.0442.23
t/x* 0.072 —0.825 0.459
P 0. 789 0.410 0. 647

2.2 W4 Treg MM H 5t \Breg 4008 A 43 LU 55 b3

WL Breg 40 & 43 kb . Treg 40 il & 43t . TGF-
b IL-10 F TL-4 7K B W AR T X% B 20 (P <<0. 05) s W
K Treg Y E I PD-1 FHME 3R  Breg 4l i % 11 PD-
L1 BHPER (sPD-1 Fl TL-17 /KW i & T X B 4 (P <<
0.05); M4l sPD-L1 K P HEZR LG IT¥E X
(P>0.05), WL 2,

K2 THHE Treg M E L Breg BB N LLZE KR (x +5)

Table 2 Comparison of Treg cell percentage and Breg cell percentage between the observation group and the control group

D MEEL (n=106) Xt B2 (n =100) t P
Breg 4l ifi & 43 HL (%) 4.5141.02 8.10+1.15 —23.734 <0. 001
Treg 0L H 4 H (%) 5.0241.00 9.70+1. 22 —30.184 <<0. 001
Treg 40 IF1H PD-1 PHIER %) 28.3449. 22 13.3944. 11 14. 879 <<0. 001
Breg 4 i 1 PD-L1 BATEZHR (%) 12.19+2. 11 9.43+1.92 9. 801 <<0. 001
TGF-B(pg/mL) 2156. 65354, 43 3430. 22+365. 33 —25.394 <<0. 001
sPD-1(pg/mL) 102. 87+15. 56 81.43+12.21 10. 958 <<0. 001
sPD-L1(pg/mL) 62.23420.12 58.19421.06 1.408 0.161
1L-10(pg/mL) 4.102£0. 99 5.5041.01 —10. 045 <<0. 001
IL-4(pg/mL) 301. 12465, 56 370. 204 69. 20 —7.357 <<0. 001
1L-17(pg/mL) 11. 4542, 32 7.2941.98 13. 804 <<0. 001

2.3 WMEAANFIETEBEE Treg 410 A 4 kb . Breg 41
MIE s LS g WS4l fR 3 Breg QI H A3 HE .
Tree M E S LHBMFREMPERSE (P <

0.05), 1M Treg 0=/ PD-1 BHE% . Breg 2R
PD-L1 AP 23 0] s 52 5 A b i f8 % (P <0, 05) 5
WL B E Breg 00 H 43 Lb . Treg 4010 & 43 [t
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Table 3 Comparison of Treg cell percentage and Breg cell percentage in patients with different conditions in the observation group

ko BREBRE =32 PR (=44 HEBH (1=30) F P
Breg #4813 43 He (%) 5.5640.92 4.42+0.91% 3.5240.940% 38. 293 <0. 001
Treg AT 43 L (%) 6.03=+1.01 5.124+1. 047 3.80+1. 020 36. 964 <0. 001
Treg 410 PD-1 FIFEZR (%) 24.32+7.10 28. 4146, 137 32.53+7, 0499 11. 649 <€0. 001
Breg 48 F 1 PD-L1 FIHEZ (%) 10.42+1. 98 12.15+2.00% 14.14+2. 0109 26. 885 <<0. 001
TGF-B(pg/mL) 2104. 224210. 24 2164. 654209, 50 2200. 844215, 38 1.671 0.193
sPD-1(pg/mL) 104.43+14. 10 101.14413. 82 103.74414. 80 0.577 0.563
sPD-L1(pg/mL) 61.18=+16.89 62.51+17. 70 62.95+18. 03 0.088 0.916
1L-10(pg/mL) 4,2340.91 4.0940. 94 3.9840.98 0. 550 0.579
1L-4(pg/mL) 304. 45+54. 10 300. 82450, 43 298.01+52. 25 0.120 0. 887
1L-17(pg/mL) 11.57+2.80 11.32+2.15 11.51+2.32 0.113 0.893
¥ SR AL, DP<0. 055 5 W L @ P<0. 05.
2.4 FRMSHT F Breg MM H L . Treg A H 50.00 1 B
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5z 40007 8 &% 98 ag
PD-1 FHE#% Y5 Breg 4 Ml 3% i1 PD-L1 FH 4% 2 1EAH + AP . T
= %8 00 -F
Y i — 30.004 o a0 P, "o
X%:(r=0.466,P<0.05), WA 1, : e 1A
2.5 WERALWYTHIJS Treg 4L E 43 e\ Breg 48 1 11 Bow{ ol e
N SN AP 22 SO =2 P D:DD P
SPGB ST O e WGE AT IR Breg A0 : .o
o 10.00 8
B Treg 4008 & 4 o . TGF-B.1L-10 1 11-4 /K =
A BT TR (P<20. 05) . 1] Treg 4il fil 32 i PD-1 PHIER 0.00 R 0217

Breg 4 i i PD-L1 BHPE 2R (sPD-1 fl 1L-17 /KA
PR BEAR (P <<0. 05) , iR ¥7 AT 5 sPD-L1 K i 22 5%
TG E X (P>0.05), WFE4,

000 1000 2000 3000 40.00 50.00
Breg4i il HPD-L 1 BH 1 % (%)

B1 fAXSHE

Figure 1 Correlation diagram

R4 WEABFTHIG Treg A E DL Breg MM B Z LR (x £5)

Table 4 Comparison of Treg cell percentage and Breg cell percentage before and after treatment in the observation group

=Lz JRITHT (n=106) BIT IR (n=106) ¢ P
Breg 4l il 43 HL (%) 4,5141.02 6.43+1.06 —13.438 <<0. 001
Treg AMMIH 4 H (%) 5.0241. 00 7.124+1.11 —14.472 <0. 001
Treg 40HIF 1 PD-1 BHM: R (%) 28,3449, 22 20.10+£5. 65 7.845 <20. 001
Breg 40l ¢ PD-L1 FHER (%) 12.19+2. 11 10. 20+2. 04 6.981 <<0. 001
TGF-B(pg/mL) 2156. 65+ 354, 43 2885. 53+ 340. 56 —15.267 <0. 001
sPD-1(pg/mL) 102. 87+15. 56 91.23+14.18 5.693 <0. 001
sPD-L1(pg/mL) 62.23420.12 60.40421.05 0.647 0.518
1L-10(pg/mL) 4.1020. 99 5.0241.00 —6.731 <0. 001
1L-4(pg/mL) 301.12+65.56 345.54+62. 14 —5.063 <0. 001
1L-17(pg/mL) 11.45+2. 32 9.40+2. 00 6. 890 <0. 001
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AL Treg & A5t K 55 5 D) 6 55 20 M 0 928 25 L J2:
ITP B EZEHLH . % 8 Breg 40l Treg 40 il B 2 U
AR A W TL-10 F1 TGF-B /b, M o 55 1 %t
CD4-+T 40 sk CDS T 2 i A 7% £k Fn 43 g 4 410 o 4
FH B3R T Thl/Th2 F1 CD4+/CD8+ Ak 245 , ] if
W T Treg 4 M 7™ A, ALK S0 52 it 52 AL 1 08
g9 AR SY & L. W 2X 4 Breg 4 ML 4 L. Treg
Y04 b TGF-RLIL-10 Al 11L-4 7K 5F 2 B 5 F% A%
(P<C0.05), H Breg 4 il & 43 It . Treg 240 Ml & 73 LY
FEARAEE R 5 1TP i)™ S FE B &2 OF e (P<0.05) .

PD-1/PD-L1 {55 38 #0900 T 20 i i) 184 5
VA PR 04 77 AR R T A 9 ST RN A R A ] S s
i A2 e B EAE . PD-1 il PD-L1 A P Fp e =, 1)
AR (sPD-1 Fil sPD-L1) FBEZE & B 0, Wl i
PEFR PR A0 M AE T 85 -1 (sPD-1) J2 38 4 20 fitg % 26 1w
PD-1 BB K i 545 19 PD-1 By ] 35k =X, 78 e 952 AH
KM vh R R A #OA S B PD-1/PD-L1 75 %5
AT, AT AR A0 AE T R A BEAR-1 (sPD-
LD DL R B TgV 250 S8k B PD-1., Jf BB {2 #F
PD-1/PD-L1 {5 538 #& . AT 40 ) T 28 M 3 58 A %
20 Thl7 4o i TL-17 /8 T ) B
20 ML fioh 98 A TR BRI, A 3 AE SN L B B g
PEZR bR B A HE R R S B K AR AR
I &, WAL Treg 40 g 3% i PD-1 FH 14 % . Breg

Y2 1 PD-L1 BHAE 3 sPD-1 1 11-17 7K 250 i
T (P <C0. 05), sPD-L1 /K 3 28 4k ok WL B & 22 &
(P>0.05), Treg 4iffiZ& i PD-1 B2  Breg 4 i
FM PD-L1 FHMERE ITP B ™ HFEE L IE L. Treg
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R AR RE 5 A 2 TTP R R IR EZEALE . % 18
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L1 BHPE RS0 AH TL-17 KA R Th s, s/ 8 T
A T SR A4 fiok i R R A BT A BRI, TRt PD-1/PD-
L1 38 6 4 A R BE W7, (T 20 B 2o B 14 5 0% b AR
2 A DR 19 77 A DT 32 AT A B 92 Tid 52 D 55 R B 922
4 ZEig

ITP H3& Treg MM PD-1 1 Breg 4i ifd 3¢ 1
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