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Effects of venom from two pteromalid wasps Pteromalus puparum and Nasonia
vitripennis  ( Hymenoptera: Pteromalidae > on the spreading. viability and

encapsulation capacity of Pieris rapae hemocytes

ZHANG Zhong: YE Gong-Yin" » HU Cui CInstitute of Applied Entomology, Zhejiang University» Hangzhou 310029,
China’

Abstract: The effects on host hemocytes with the microinjection with venom from an endoparasitoid. Pteromalus puparum
(Hymenoptera: Preromalidae? into its host pupae of Pieris rapae (Lepidoptera: Pieridae) in vivo were bioassayed. The
results indicated that the venom at the dose of 0.5 venom reservoir equivalent (VRE2 per host pupa was enough to
significantly reduce the spreading and viability of host plasmatocytes and granular cells as well as the capability of host
hemocytes to encapsulate Sephadex A-50 beads at 4 h and 24 h after injection. The same physiological effects were
performed by the venom at the dose ranging from ¢.002 to 0.02 VRE/uL as P. rapae hemocytes were incubated with the
venom of this parasitoid in vivo . The concentrations of the venom to inhibit 90% plasmatocytes and granular cells of P.
rapae were 0.00076 VRE/uL and 0.00804 VRE/pL. respectively. The medium concentrations of the venom to inhibit
encapsulation capacity of P. rapae hemocytes in vivo and in vitro were 0.0425 VRE/pupa and $.00007 VRE/uL,
respectively. Thus. it is clear that P. puparum venom has the physiological function of markedly inhibiting the spreading
and encapsulation capacity of its host hemocytes and resulting in the death of its host hemocytes. In contrasts the venom
from Nasonia vitripennis (Hymenoptera: Pteromalidae’, an ectoparasitoid that does not parasitize P. rapue in nature.
did not appear to have any effect on P. rapae hemocytes either in vivo or in vitro under the same conditions as that of
the experiments with P . puparum venom. These findings suggest that the physiological effect of the venom from a defined
species against insect target hemocytes has its host specificity .
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Fig. 1 Effects of venom from two species of pteromalid wasps on the spreading and viability of

hemocytes of Pieris rapae pupae in vivo
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Fig. 2 The micrographs of P. rapae pupae hemocytes in vitro and their changes after treatment

with venom from two species of pteromalid wasps

A: IEH M 4K Normal hemocytes; B: 4E JE FURY il 41 M Spreading granular cells; C: %E & 3 il 40 Ml Spreading

plasmatocytes; D: BH 8 &0 4 £ /¥ i i 4L Hemocytes 1

ted with N. witripennis venom; E: ¥ 8§42 /] ¥ i ¥k

4t B Hemocytes treated with P . puparum venom; PL: 3 il 4 Ml Plasmatocytes; GR: FUEL il 4 0 Granular cells.

#R I Scale bar = 10 pm.
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Fig. 3 Effects of venom from two species of pteromalid wasps on the hemocyte spreading of

P . rapae pupae in vitro
A, B A03E/E 4 00 24 b BT MZARE Plasmatocytes at 4 h and 24 h after treatment: Cs

A Granular cells at 4 h and 24 h after treatment.
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B 5 [\ The same for Fig. 5.
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Fig. 5 Effects of venom from two species of pteromalid wasps on the hemocyte viability of P. rapae pupae in vitro
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Fig. 6 The micrographs of the complex of Sephadex A-50 beads and P. rapae hemocytes
with different encapsulated grades
A~E 5 51%m 1,2.3.4 #1 5 %% 5 Showing the complex of beads and hemocytes
with the encapsulated grade of 1, 2, 3, 4 and 5, respectively. $5/% Scale bar = 10 pm.
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Fig. 7 Effects of venom from two species of pteromalid wasps on the encapsulation capacity
of P. rapae pupae hemocytes in vivo
A, B: IESH)S 4 h 124 h i 4 B X Sephadex A-50 i3 Bk i) {2 % /£ ] The encapsulation of Sephadex A-50 beads by hemocytes
in vivo at 4 h and 24 h after venom injection; & 8 [%] The same for Fig. 8.
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Fig. 8 Effects of venom from two species of pteromalid wasps on the encapsulation capacity

of P. rapas pupae hemocytes in vitro
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Fig. 9 Correlation between the ratio of hemocytes of P. rapae pupae being inhibited to encapsulate
Sephadex A-50 beads in vivo CAJ and in witro (B) and the dose of P. puparum venom
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