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in Infectious Diseases Department-1I of Beijing Ditan Hospital, Capital Medical University, from April
to October 2019 were enrolled. Peripheral blood mononuclear cells at 4-12 d after symptom onset were
collected, while 28 healthy were enrolled as controls. Flow cytometry was used to detect the proportions of
four subsets (PD-1"TIGIT ™, PD-1"TIGIT, PD-1" TIGIT" and PD-1"TIGIT") of CD4" T and CD8" T cells
in peripheral blood of patients, and the further expression level on apoptosis (Annexin V"), proliferation
(Ki67"), cytokines secretion (IFN-y", IL-2" and TNF-0") and cytotoxicity (Granzyme B and Perforin”) in
four subsets were compared, among which, variance analysis of normal distribution data were analyzed by
one-way ANOVA test and multiple comparison were taken by holm-Sidak’s test. Skewness distribution data
were analyzed by Kruskal-wallis test for variance analysis andmultiple comparison were taken by Bonferroni
method. The clinical data of patients were collected, and correlations between the proportion of T cell subsets
and clinical parameters as well as the cytotoxicity of CD8" T cells and clinical parameters in patients with
acute falciparum malaria were analyzed, among which, normal distribution data were analyzed by Pearson
correlation analysis and skewness distribution data were analyzed by Spearman correlation analysis. Results
Compared with healthy controls, the proportions of PD-1"and PD-1"TIGIT  subsets of CD4" and CD8" T cells
in acute falciparum malaria patients were significantly increased (CD4: t = 4.85, P < 0.001; t =4.77,
P =0.0002; CD8: t=3.90, P=0.001; t=3.29, P = 0.0021). The proportion of TIGIT" subsets of CD4" T cells
was increased (f = 4.12, P = 0.0002).The rates of Annexin V" expressed by PD-1"TIGIT™ and PD-1"TIGIT"
subsets of CD4" T cells and CD8" T cells were significantly increased compared those of PD-1"TIGIT ™ subsets
(F=4.67, P=0.0125; F = 3.19, P = 0.0460), but the rates of Ki67" and IFN-y" expressed by PD-1"TIGIT
and PD-1"TIGIT" subsets of CD4" T cells were significantly increased compared those of PD-1"TIGIT™
subsets (H = 17.80, P = 0.0005; F = 11.22, P = 0.0002), and the rates of IFN-y", IL-2" and Granzyme
B" expressed by PD-1"TIGIT and PD-1"TIGIT" subsets of CD8" T cells were also significantly increased
compared those of PD-1 TIGIT subsets (F = 7.95, P = 0.0470; H = 8.29, P = 0.0404; F = 12.18, P <
0.001). Correlation analysis between the proportion of four subsets of T cells and clinical parameters showed
a negative relationship between the proportion of PD-1"TIGIT" subsets of CD4" T cells and red blood cells count or
hemoglobin concentration (» =—0.3861, P = 0.0116; » =—0.3980, P = 0.0091). Correlation analysis between
the CD8" T cells cytotoxic capacity and clinical parameters also showed the proportion of Granzyme B" and
Perforin” subsets of CD8" T cells were negatively correlated with the creatinine concentration (r =—0.4812,
P=0.0201; r =—0.6255, P = 0.0014). Conclusions In patients with acute falciparum malaria infection, the
up-regulated expression of PD-1 and TIGIT induced T cells higher ability of proliferation, cytotoxic capacity
and production of cytokines in peripheral blood, but they did not show typical T cells exhaustion phenotype.
Moreover, the increased expression of PD-1"TIGIT" subsets of CD4" T cells may be related to severe red
blood cells destruction and hemolysis, and the increased expression of Granzyme B and Perforin” of CD4" T
cells may be related to the degree of renal function injury.
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molecules; Multi-color flow cytometry
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HPD-1"TIGIT . PD-1 TIGIT" fIPD-1"TIGIT" IV £
Granzyme B 1A EL#l & 2% & FPD-1" TIGIT 4 it
WA (¢1=3.55. P=0.0080; ¢=5.04. P=0.0003,
t=541, P=0.0002) , ifi & #EE]Perforin® RiA
Eepl =R LG it #m L (H=6.72, P=0.0815) .
PR BVEHPE R R A i, Rk S
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RKESFNIhREE, TR RFFE S GG . A4 F A2
HLE T Re
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FeIk H A 5 20 20 B - BRI 41 B 9 R AR D

A3 BT U B MR B A A I CDAT T2 i Fi
CD8" THI i % 0 #f b9 5 B 3 I R 8% (RBCit
#¥. HGB. CRP. PCT. Cr. ALT. AST. DBilik
JEFIESR) HIAHIEME (£5) , 458 E/R, CD4' T
Y PD-1"TIGIT" ik b5l 5SRBCHBAHGBIK &
IR (E1ARIB)

Fiv SPERIEMEE B FH CD8T T R e )
55 JURTA B A DG

SHEMHEBEHIEEEIFMCDS T

Granzyme B" fliPerforin” ik L 5 & & 1k K8

x5 TUEHEEMIE R T 4R R LL B 5 Ik RIG AR RIAE Rk [ (. (P ED ]

e CD4" T4 IV CD8" T IV
T PDATIGIT PD-ITIGIT PD-I TIGIT PD-1'TIGIT' PD-1 TIGIT  PD-I'TIGIT”  PD-1 TIGIT'  PD-1'TIGIT'
RBC 0.2684 0.0765 —0.1082 —0.3861 0.1193 0.1315 —0.1591 —0.1265
(0.0857) (0.6299) (0.4953) (0.0116) (0.4516) (0.4066) (0.3142) (0.4247)
HGB 0.2666 0.0928 —0.1207 —0.3980 0.1169 0.1460 —0.1982 —0.0382
(0.0879) (0.5587) (0.4466) (0.0091) (0.4611) (0.3561) (0.2082) (0.8103)
CRP —0.3740 0.1951 0.2350 0.3249 0.0382 0.2791 —0.1011 —0.2932
(0.0546) (0.3295) (0.2380) (0.0982) (0.8501) (0.1586) (0.6160) (0.1378)
PCT 0.2210 0.0325 —0.1690 —0.0787 0.0858 —0.0488 —0.0182 —0.2715
(0.3357) (0.8888) (0.4640) (0.7347) 0.7115) (0.8338) (0.9376) (0.2338)
ESR —0.1824 —0.0418 0.1848 0.1473 —0.4286 0.0506 0.5165 0.2885
(0.5321) (0.8915) (0.5244) (0.6158) (0.1281) (0.8676) (0.0741) (0.3147)
Cr —0.1873 —0.2098 0.1029 —0.0483 —0.1995 0.0956 0.0848 0.0487
(0.2472) (0.1939) (0.5276) (0.7672) (0.2170) (0.5573) (0.6029) (0.7654)
ALT 0.1964 —0.1641 —0.0271 —0.3353 —0.0702 0.0358 0.1414 —0.1611
(0.2733) (0.3615) (0.8811) (0.0565) (0.6979) (0.8434) (0.4326) (0.3704)
AST 0.3062 —0.3013 —0.0652 —0.3478 —0.0213 —0.0749 0.2399 —0.3183
(0.0883) (0.0884) (0.7229) (0.0511) (0.9080) (0.6834) (0.1859) (0.0759)
DBil 0.0156 0.3127 —0.1264 —0.1320 —0.2477 0.1938 0.2141 0.0310
(0.9293) (0.0674) (0.4695) (0.4498) (0.1515) 0.2647) (0.2169) (0.8595)

#¥: RBC: ZL40fil4(, HGB:
RN, PCT: FE#5#JE, ESR: ZL4HMIUTREZE.

ML, Cr: WU, ALT: NEMREIEEBE, AST: RITLAAMEILHEHE, DBil: HIEMHZ X, CRP: C-

T Hf R ERELLE] 5 RBC 1%, HGB WA ESR HIAHFHE R Pearson k36, 5 CRP. PCT. Cr. ALT. AST Fll DBil ¥ 14514 F] Spearman

RSN r 1l (PIED -

W R Pearsontfl X PE3 T, "P<<0.05.

rEAMRE RS, PHFRERA LS EREX

"P<0.01
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R 6 SUEHIEBMAE B F CDS™ T i A0 fe 0 5 I RAR bx A

Granzyme B'CD8" T4 /i Perforin CDS" TZH fif1
Eiztan
rid PlE e PfE

RBC 0.0226 0.9167 0.2080 0.3295
HGB 0.0079 0.9706 0.2370 0.2648
CRP 0.4126 0.1845 0.2378 0.4573
PCT 0.3604 0.4262 0.6667 0.1556
ESR —0.4286 0.1281 0.8000 0.3333
Cr —0.4812 0.0201 —0.6255 0.0014
ALT 0.2721 0.2897 —0.0750 0.7664
AST 0.1520 0.5594 0.3375 0.1708
DBil —0.2487 0.3196 1476 0.5590

SRNEF, PCT: [EF5EKJR, ESR: 4Ntk

0.
7 RBC: ZL40fiH%, HGB: WM& A, Cr: UK, ALT: WRIRAEEEN, AST: KRITARRAIEETN, DBil: BEIEHAE, CRP: C-

W YR Spearmant KtE 34T, P < 0.05. TP < 0.01
B2 2ot A9 52 2 Granzyme B'CDS” T4H g fllPerforin CD8 ™ T4 ffd Lt 451 5 LT R () 4H 5% 4

#» (RBCit#(. HGB. CRP. PCT. Cr. ALT.
AST. DBilikFEFIESR) fIAHICHE T 7R, CD8'T
M i Granzyme B* FlPerforin' % i% 5] [Granzyme
B': (3522 +16.15) %, Perforin': 4.45 (2.54,
7.73) % 5CokEREZE MK GRFIE2) .
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R ER TN IS {7 e vl ol K 1
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T-lymphocyte-associated antigen 4, CTLA-4) |-
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20 43 WAIFN-y RE Sy 3581 . AR TR, HARE
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