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CD4'T cells promote Plasmodium berghei blood-stage burden via IFN-v secretion
LI Hangyu, GAO Yuanli, FAN Yongling, XU Wenyue, LIU Taiping Department of Pathogenic Biology, College of
Basic Medical Sciences, Army Medical University (Third Military Medical University ), Chongqing, China

[Abstract] Objective To investigate the role and mechanism of CD4* T-cell-derived IFN-+ in host
defense against blood-stage Plasmodium berghei (P. berghei) infection. Methods A tamoxifen-inducible
conditional knockout strategy was performed to generate mice lacking IFN-+y specifically in CD4*T cells
(Ifng""CD4-CreER"™). Then after the mice were infected intravenously with luciferase-expressing P. berghei
ANKA (P. berghei ANKA-luciferase) strain, parasite burden, survival, and intra-erythrocytic developmental
rhythm were monitored dynamically. Flow cytometry and ELISA were carried out respectively to quantify the
splenic myeloid subsets and the titers of P. berghei-specific IgG and IgG2c. Results CD4*T-cell-specific
IFN-+v deficiency significantly reduced peripheral parasitemia on day 5 post-infection (P<0. 05), showing no
effect on survival or 24-hour intra-erythrocytic cycle of the parasite. Ifng"" CD4-CreER"™ mice exhibited
obviously decreased P. berghei-specific 1gG2c (P<0. 01) but increased total IgG (P<0. 05). Frequencies and
absolute numbers of neutrophils, monocytes, and macrophages remained unchanged. Conclusion During
the process of P. berghei infection, IFN-+y secreted by CD4*T cells may decrease total serum IgG level by
promoting class switching to IgG2¢, and then enhance parasite burden after blood-stage P. berghet infection.
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A: PCR identification of Ifng"" and CD4-CreER" alleles; B: Schematic diagram of tamoxifen administration and P. berghei
ANKA-luciferase infection protocol; C: Representative flow-cytometry gating for IFN-v production by Plasmodium-specific
CD4"T cells on day 7 post-infection; D: Frequency of Plasmodium-specific IFN-y* CD4*T cells on days 0 and 7 post-infection
E: Peripheral parasitemia in Ifng™" CD4-CreER" vs Ifng"" mice on day 5 post-infection (n=5); F: Survival curves of infected
Ifngﬂ/ﬂ CD4-CreER™ and Ifng"" mice; G: Representative in vivo bioluminescence images; H: Quantification of total flux in
Ifng"" CD4-CreER" vs Ifng™ mice (n=5)

E1 FSE CD4'T A F Rk IFN-y /NR B P. b ANKA-luciferase # 8! #7221 I 5 W 22

Figure 1 Establishment of an infection model of tamoxifen-inducible CD4"*T-cell-specific IFN-+y-deficient mice challenged with

P. berghei ANKA-luciferase and its phenotypic analysis
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Figure 2 Dynamic changes in asexual blood-stage forms of P. berghei on day 5 post-infection in Ifng™" CD4-CreERT2 and

Ifng™ mice (n=5)
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A: Representative flow-cytometry gating for splenic neutrophils, monocytes, and macrophages; B: Frequency of splenic

neutrophils; C: Absolute number of splenic neutrophils; D: Frequency of splenic monocytes; E: Absolute number of splenic

monocytes; F': Frequency of splenic macrophages; G: Absolute number of splenic macrophages
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Figure 3 Frequency and absolute numbers of splenic myeloid-cell subsets in Ifng"" CD4-CreER" and Ifng"" mice on days 0 and

5 post-infection (n=5)

TR /N BRHE B Y S O AP T RE N PR 22 B 1Y L FR
TgG2c 415 (1) S REPE 50N 38 34, 177 AT i ey JHAth ST 789 (an
TgG 1) 3 1t AS [A] S AIL ) (2 8 i (14 0 M40 6 1 A i
W) AR PERVER . (15 — 3202, JE i HURe
PEBUIR I = A B2 R AR AR IS . SR i B-T
2 L ) AH B RN, — 2 B R BCR (19 B 4 A] %
A AIE T B A B A LA 9 2K 40 (GC AR B
AR TP = AR R R, AR5 b CD4'T
Y E R IFN-y J5 5 802 0 & TG TR vl BB IE

SR M GCARMII MR AR A

BEAEWTFEIN N , CD4™T 48 Jifd 73 3 ) TFN-y 32 258
Ao 494 5 2 0 e D 2T ) A W R A
EAE I SR B e 0 B, B 2 A0 43 DA
PAAZ 4 84 4L 2 H -1 (monocyte chemotactic protein 1,
MCP-1) FJ {25 3 5 CDA™T 240 i 73 28 TFN-y , 3£ 1 i i
i S XY LT AU A ORGSR T AR ST K B,
CD4™T 2 Jfd 2% 4 tfe I TFN-y 3 56 f 3 %68 Jit H if o 428
il AV T8 A R 5 R A B A A R AR . KT



http : //aammt. tmmu. edu. cn

i 4278 e R4k, 2026, 48(2) 113

- /fng"" —8— Ifng"" CD4-CreER™ —A— Blank
DO IgG2c DO IgG
1.0 1.0
0.8 08
s 0.6 1 § 0.6
2 2
qQ 044 Q 0.4 -
0.2 0.2
0 T T T T T T T 0 T 1 I I I I I
10" 102 10 104 105 106 107 10" 102 10% 10* 105 10° 107
Dilution times A Dilution times C
D5 IgG2c D5 IgG
1.5 41
&3 .01
1.0 7 —
— o
a5 Q
0.5 4
O T T T T T T T
10" 102 10°® 10 105 106 107 10" 102 10 10 105 108 107
Dilution times B Dilution times D
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Figure 4 Detection of Plasmodium-specific antibodies in Ifng™" CD4-CreER" and Ifng™" mice on days 0 and 5 post-infection(n=>5)
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