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Plutella xylostella Cotesia plutellae
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Regulation and utilization of the host Plutella xylostella nutrients by the

endoparasitoid Cofesia plutellae

WANG Hai-Yan YU Hong WAN Zhi-Wei XU Peng CHEN Xue-Xin" Institute of Insect Sciences
Zhejiang University Hangzhou 310029 China

Abstract Parasitized by the endoparasitoid Cotesia plutellee  Hymenoptera Braconidae  the feeding
development and nutrition metabolism of the host Plutella xylostella Lepidoptera Plutellidae were changed
dramatically as the immature parasitoid developed inside. These changes were brought about by the impact of
various parasitoid-associated factors. Teratocyte as one factor plays an important role. By comparing the
changes of proteins in parasitized host and un-parasitized host haemolymphs and the culture mediums of 2nd
instar parasitoid larvae using these two kinds of haemolymph in vitro we found that the protein concentration
in the hemolymph of the parasitized host was only slightly not significantly lower than that of the un-
parasitized host but that of the culture medium using unparasitized host hemolymph was significantly lower
than that of parasitized host suggesting that the teratocytes have the ability to secret proteins. The body weight
of parasitized host was greater than that of un-parasitized host while the reverse was true for the weight of fat
body in the late stage of parasitization. Microscopic observation revealed that the moniliform fat body was
broken into granules which was induced by teratocytes attached the fat body tissue correspondingly the
soluble protein and lipid concentrations of fat body decreased rapidly much lower compared to those of un-
parasitized host. At the same time parasitoid larva grew rapidly its midgut became mature and absorbed a
large amount of the host nutrients the esterase activity in the midgut of parasitoid larvae increased accordingly

and the amount of total lipid in the parasitoid larva increased up to its highest level. In conclusion in the late
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stage of parasitization the parasitoid larva with the help of teratocytes utilized up most of the host nutrients

for its own development and growth.
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Changes of lipid concentration in parasitized and un-parasitized host hemolymphs parasitized host fat body and parasitoid larvae
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Table 1 Daily change of the soluble protein concentration
in fat body of the host Plutella xylostella
being parasitized pg/mL

Days after parasitism Protein concentration in fat body
11.163 £0.156 dC
17.270 +0.922 bB
19.877 £ 0.637 aA
12.457 +0.287 ¢C
8.157 +0.160 eD

~N O kW

+
P>0.05
P>0.01 Duncan
Note Data are mean = SD  and those in a column followed by the same
small letter or capital letter are not significantly different at P >0.05 or P >
0.01 level Duncan’ s multiple range test .

3 0.069 pmol/mL
3 5 5 6

3.909 pmol/ml. 2
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Fig. 2 Changes of esterase activity in parasitized host midgut and parasitoid larvae
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Fig. 4 Larva of Cotesia plutellae
A: 1S H I Early stage of first instar larva; B: 1 B AR WIS #E Last stage of first instar larvas C: 2 i %4# Second instar larva; D: 3 74
419§ Last stage of third instar larva.
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Fig. 5 Fat body of Plutella xylostella
A ARSI 4 (2 19 52 45 JE 1 4 Intact fat body dyed with Sudan I ; B: [ig B 4 L 09 BFJE #l B Teratocytes on the fat body; C: 7557 I 3 4 f)
FORLR A 744 Cracked fat body dyed with Sudan 1 . T: BT 40 Teratocyte; F: 58 48 R I & Intact fat body; O: FF 3 4 Py {38 I A 11 iR Oil
in the host body; Fb: AR (¥ B i £ Cracked fat body.
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