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Effect of cysticercus cellulosae excretory secretory antigen LRRC15 protein on T-cell immune response in
piglets

LI Lizhu, HE Wei, ZHOU Biying (Department of Parasitology s Zunyi Medical University s Zunyi 563000,
Guizhou ,China) ™ ™"

Objective The purpose of this study is to examine the effect of pig cysticercus excretory-secretory antigen
LRRCI15 protein on the immune response of piglet T cells.  Methods [LRRCI15 protein was used to stimulate healthy
piglet peripheral blood mononuclear cells (PBMC) and spleen CD4" T cells. The level of T cell immune response was an-
alyzed as follows: D PBMC was stimulated with LRRC15 protein under PHA treatment, with RPMI 1640, ESA,and Co-
nA as control groups. The changes in CD4" and CD8" lymphocyte cell ratio and the expression level of CD4" CD25"
Foxp3" and CD8" CD25" Foxp3 " Treg cells were detected by flow cytometry. @PBMC was stimulated with LRRC15
protein with and without LPS. The IL-10 content in the culture supernatant was detected by ELISA. @ The initial differ-
entiation of CD4" Th cells was detected at 24,48,and 72 hours after adding LRRC15 protein. CD4" T cells from piglet
spleen were isolated and co-cultured with immature myeloid dendritic cells (DC) ,and the levels of 1L.-4,1L.-5,1L-10, IL-
17,and IFN-7 in the culture supernatant at 24,48,and 72 hours after adding LRRC15 protein were detected by ELISA.

Results After stimulation with the LRRC15 protein, there was a significant increase in the proportion of CD4" T lym-
phocytes (P<C0. 05) ,and it also induced the expression of CD4" CD25 Foxp3™ and CD8" CD25" Foxp3™ Tregs (both P
<C0.05). However,it was unable to induce the secretion of IL-10. The LRRC15 protein acted on CD4" T cells separately
for 24,48,and 72 hours,and it significantly reduced the secretion levels of 11.-4 and 11.-17 in PBMC cells (both P<C0. 05).
Compared to LRRC15 induction for 24 and 48 hours, the secretion level of 1L.-5 in PBMC cells increased significantly (P <C
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0. 05) while there was no statistical difference in the secretion level of IL-5 induced for 72 hours and 48 hours (P<C0. 05).

The LRRCI15 protein induced an increase in IFN-v level (P<C0. 05) ,and there was no statistical difference in the secretion

level after 24.,48,and 72 hours of induction (P>>0. 05). Additionally,the LRRCI15 protein could not induce the secretion

of IL-10 in CD4" T cells after stimulation for 24,48, and 72 hours (all P>>0. 05).

Conclusion The LRRCI15 protein

can cause an immune imbalance of CD4" /CD8" T cells in the PBMC of piglets,as well as induce the expression of Treg

cells. It exerts immunosuppressive effects through a pathway that is not dependent on 1L.-10 and induces both an early

Thl-type immune response and a late Th1/Th2 mixed-type immune response,
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Fig. 1 The proportion of T lymphocyte subsets was measured
by flow cytometry (%)
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Fig. 2 The change of the proportion of T cell subsets in PBMC

with LRRC15 protein (%)
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Fig. 3 The number of Treg cell was detected by flow cytometry
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Fig. 4 The change of the proportion of Treg cell subsets induced
by LRRC15 protein( % )
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Fig.5 The secretion level of IL-10 in PBMC stimulated
with LRRC15 protein( % )
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Fig. 6 The morphological of immature DC in vitro

by scanning electron microscope
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R 1 DC-CD4TT LS 24 h EERAMEFHWAE (A, &)
Table 1 The cytokine secretion levels in the co-culture supernatant in 24 h(A,;, value)
il
. IL-4 IL-5 IL-10 1L-17 IFN-y
Group
Control 0.275-40.146"¢ 0.296+0.062"¢ 0.13240.004"¢ 0.228=+0.005" 0.238=+0.007"
LRRC15 0.198+0. 125" 0.3360.062"" 0.13340.057"¢ 0.144%0. 007" 0.266=+0.006%"
ESA 0.193+0.127*" 0.311+0.007*" 0.15040. 003" 0.2224-0. 004" 0.50+0. 272"¢
LPS 0.24740.014"° 0.42340.156"¢ 0.168+0.009"¢ 0.25740.110" 0.307+0.156""¢

¢ P<<0.05,%5 Control A ;" P<<0.05,5 LPS 404 ;¢ P<<0. 05,5 ESA 44 lL.

240 288
400 480.7

91.34%

91.34%

180
300

Count

120
SSC-H (103)

60

1034 104 105 108 1078 1034 104 05 100 1075
B 7 CD4TTHALEE
Fig.7 The purity of CD4™ T cell

x2 HEFBh EFPFAREFHRAKE(n=3,A, &)
Table 2 The cytokine secretion levels in the co-culture supernatant
in 48 h(n=3,A,;, value)

43 X R

N . LRRC15 ESA LPS
Group Control

0.21540.135%"  0,23840. 141" 0,31740,115%¢
0.37240.006™"  0.35840.010"" 0.44040,013"¢

14 0.37040.021"¢ 0.
0
0.14240.035"  0.14740.005>  0.18540,121*°
0
0

-5 0.33840.009"°
110 0, 14620, 062"
17 0.26340.150™°  0.17840.008%"° 0,28940.009" 0.668+0.211%°
IFNY 0.26340.010"  0.28540.09°  0.27440.012"  0.30740.156"°

H.* P<0.05, 5 Control HHIHL ;" P<C0.05,5 LPS LM ;¢ P<0.05, 5 ESA 4 M1,

F3 HEF2h EFRABREFSWAKTE(n=3,A, H)
Table 3 The cytokine secretion levels in the co-culture supernatant
in 72 h(n=3,A,;, value)

ikl it R

a3 ‘XT"“ LRRC15 ESA LPS
Group Control

14 0.38740.169"  0.29940.191%"  0,28440.241%" 0,32840.137%°

0.36340,009™" 0,46140,009™°

0,
L5 0.34440.012>¢  0.37140.007%" 0
0.14840.09"  0.172£0.011%°
0
0

110 0.13740.045"  0.138+0.008"
117 0.25040.156™°  0.15720.090*"¢ 0,30240.017" 0.68240.021%¢
IFN-Y  0.26640.006"C  0.27940.063"  0.268+0.004"  0.32140.019"¢

1. P<0.05,5 Control A7 It ;" P<0. 05,5 LPS I ;< P<0. 05,5 ESA 4 MLt
Wi

B U X N RN B W 0 f R S A H e — A

AT LT B A R R AR B A G SR T R AR 4 U JRK
Jery RMELE T18 F R A0 5 ESA Z 18] 9 A7 H5.AE H]
BILT 5 A B A 8 ST R 2 R e T R R T A
o e RS0 . 14 FE M ESA nI 3 i He 28 W T ML, F 5L
i IR Y LRRC15 K (12 ESA R #1451
1 S5 BN R T, o LRR 4544 ek 488 5 i B 5% L %
REARAS SN T R A5 57 5 A R,
UER 32 R IRDRE B AR FH R 40 i ) 300 8 4 22 AR A 2 T

1L-5(pg/ml)

TL-4(pg/ml)

TL-10(pg/ml)
1L-17(pg/ml)

IFN-y(pg/ml)

A IL-4KF B IL-5KF C IL-10KF D IL-17 KF
E IFN-y KF- (" 5 Control 414H £, P<C0. 05;" 5 LPS 41 L, P<C0.
05;° 5 ESA #HAH 1L, P<<0.05),

B 8§ ELISA #ill DC-CD4" T A £ 5% it A A F 7k F

A The secretion level of II.-4 B The secretion level of IL-5 C

The secretion level of IL-10 D  The secretion level of I1L.-17 E

The secretion level of IFN-y (" Compared with control group. P <0.
05;" Compared withLPSgroup,P<20. 05;° Compared with ESA group,
P<0.05).

Fig. 8 The cytokine secretion levels in the co-culture supernatant

were detected by ELISA
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