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The effect of sublethal concentrations of chlorantraniliproleon
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Abstract [Aim] To determine the sublethal effects of chlorantraniliprole on the cellular immunity of Spodoptera litura
larvae and explore the mechanisms of involved in insecticide resistance. [Methods] Forth instar S. /itura larvae were
exposed to LCjy, LCyy and LC;¢ concentrations of chlorantraniliprole. Hemocyte morphology, total hemocyte count,
phagocytosis, nodulation, and encapsulation were measured to compare the effect of different sublethal exposure doses of
chlorantraniliprole on the cellular immunity of S. litura larvae. [Results] Based on the bioassay, the LCy, LCy, and LCs
values of chlorantraniliprole for 4th instar S. litura larvae after 48 h of exposure were 0.190, 0.459, and 0.868 pg/g,

respectively. A moderate increase in the total hemocyte count was observed following exposure to sublethal concentrations of
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chlorantraniliprole. S. litura larvae have several types of hemocytes including prohemocytes, plasmatocytes, granulocytes,
spherulocytes, and oenocytoids. Exposure to sublethal concentrations of chlorantraniliprole resulted in various morphological
changes to some hemocytes such as cell shrinkage, cell membrane deformation, vacuolation, granulocyte degranulation, cell
nucleus deformation, cell nucleus apoptosis, among others. Exposure to LCj, chlorantraniliprole for 48 h inhibited
phagocytosis. Exposure to LCyy chlorantraniliprole for 12 h promoted phagocytosis, while exposures of 6, 48, and 72 h
significantly (P<0.01) inhibited phagocytosis. Exposure to LCj;, chlorantraniliprole significantly inhibited phagocytosis, but
the inhibitory effect gradually weakened with increasing treatment time. Exposure to LC,, LC,9, and LCs chlorantraniliprole
all significantly (P<0.01) inhibited nodulation in S. /itura. LC,, chlorantraniliprole exposure inhibited encapsulation, while
LCy and LC; promoted encapsulation after 12 and 24 h exposure. However, longer exposure times significantlyinhibited
encapsulation (P<0.01). [Conclusion] The results of this study indicate that sublethal doses of chlorantraniliprole affect the
hemocyte immunity of S. litura larvae, causing changes in larval hemocyte morphology, a moderate increase in total
hemocyte count, and inhibiting nodulation. Phagocytosis and encapsulation were initially promoted, but then inhibited with
increasing chlorantraniliprole concentration and treatment time. This study offers valuable information for future pest control
and management strategies from the perspective of insect immunity.
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Tablel Toxicity of chlorantraniliproleto 4th instar larvae of Spodoptera litura

LCso (95%EMERR )  LCy (95%EMEMR )  LCy (95%EFMR )  LCi (95%EFRR) i S E % R?

(pglg) (nglg) (pglg) (pglg) Chi-square Correlation
LCs0(95% CI) (ng/g)  LCio(95% CD) (ng/g) LCa0(95% CI) (ng/g) LC30(95% CI) (ng/e) coefficient
2.486 0.190 0.459 0.868 2.766 0.945

(1.238-3.741) (0.018-0.523 )

(0.079-0.995 )

(0.229-1.600 )

CI = Confidence intervals.
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Fig. 1 Typesof hemocytesin the 4th instar larvae of Spodoptera litura

A, JRIMANAE (PR); B C. 3Kim4ni (PL); D. R4l (GR); E. ZRZEANHE (OE); F. BRM40AE (Sph).
A. Prohemocytes (PR); B and C. Plasmatocytes (PL); D. Granulocytes (GR); E. Oenocytoids (OE); F: Spherulocytes (Sph).
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Fig. 2 Morphology of hemocytesin the 4th instar larvae of Spodoptera litura after being
exposed to sublethal concentrations of chlorantraniliprole
A A B. 4UMIREARTE; C A D. zsififb; EMF 4UMISE4E; G b 4000 BRI 4
H. 4 1. gIET.
A and B. Membrane deformation; C and D. Vacuolation; E and F. Cell shrinkage; G. Degranulation; H. Cell nucleus
deformation; I. Cell nucleus apoptosis.
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Fig. 3 Total hemocyte countsin the 4th instar larvae of
Spodoptera litura after being exposed to sublethal
concentrations of chlorantraniliprole
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Fig. 4 Phagocytosisin the 4th instar larvae of Spodoptera litura after being exposed to
sublethal concentrations of chlorantraniliprole
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A. Phagocytosis rate in the 4th instar larvae of S. /ifura exposed to sublethal concentrations of

chlorantraniliprole that treated at different times; B. Cell DIC image;
C. FITC fluorescent image. Arrows are phagocytosis occurs in cells that showing fluorescence.
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Fig. 5 Nodulation in the 4th instar larvae of

Spodoptera litura after being exposed to sublethal
concentrations of chlorantraniliprole
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Fig. 6 Encapsulation in the 4th instar larvae of Spodoptera litura after being exposed to
sublethal concentrations of chlorantraniliprole
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A. Encapsulation index in the 4th instar larvae of S. litura exposed to sublethal concentrations of

chlorantraniliprole that treated at different times; B. Encapsulation grade 1; C. Encapsulation grade 2;
D. Encapsulation grade 3; E. Encapsulation grade 4; F. Encapsulation grade 5; G. Encapsulation grade 6.
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