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Preliminary study on the hair structure and sting mechanism of the larva

of Parasa consocia
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Ai-Bing®” FAN ChongXu'® (1. Institute of Chemical Defense Beijing 102205 China; 2. College of
Life Sciences Capital Normal University Beijing 100048 China)

Abstract: The larvae of Limacodidae are one of the common agriculture and forestry pests in China. They
have evolved urticating hairs on their back to resist predator attacks. Contacting with them can cause
symptoms such as itching pain pimples redness swelling and dermatitis. In this work the structure of
urticating hairs of mature larvae of Parasa consocia was observed using a stereo microscope and scanning
electron microscope. Extracts of different hairs were injected subcutaneously into the hind paw of mice to
test the irritative activity and preliminary analysis of the extract components was carried out using SDS—
PAGE electrophoresis. The results showed that the mature larvae grow four types of urticating hairs:

Spines roddike spines modified setae and microspheric setae; the extracts of both spines and modified
setae caused redness and pain in mice furthermore the extracts of modified setae also caused allergic

symptoms such as runny nose and secretion of eye gunk. It was found that in addition to mechanical

(31772501 32170421)
1998 E —mail: yll_980205@ 163. com
Author for correspondence: E —mail: chongxu_fan@ hotmail. com;
E - mail: zhangabh2008@ cnu. edu. cn
Received: 2021 —11 -09; Accepted: 2021 —11 =27



222 Journal of Environmental Entomology 44

injury there was a synergistic mode of chemical poisoning by the larvae in three ways: Contamination
injection and sting-earrying toxin which provided a reference for the treatment of injury.
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Fig. 2 Photos of urticating hairs of Parasa consocia larva by scanning electron microscope
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Fig. 3 Section of urticating hairs stained with hematoxylin-eosin of Parasa consocia larva
coa ;b ;c ;od o Note: a Cross section of spines;

b Longitudinal section of spines; ¢ Microspheric setae; d Cross section of modified setae.

2.2 o o
200 2.4
0.1%
79 mg SDS-
39 mgo PAGE ( 4),
2.3
C57BL/6J 25 kDa
10 pL 3 20 kDa. 14 kDa 6.5 kDa
0.1 mg/mL
3
1h o
1 mg/mL
o (James 2017) o
20 min N
20 min ( > ()
o 210 15 ( 1979) ,
30 min Hinton
o 40 min ( Hinton

o 1h 1946)



226 Journal of Environmental Entomology 44

66.4
44.3
29.0
20.1
14.3

6.5

SDS-PAGE
Fig. 4 Spines and modified setae extract of Parasa consocia
larva monitored by SDS-PAGE
1 8 ; 2~4

( 8 5 2mg/ml);

5~7 ( 8

5 2 mg/mL) . Note: Lane 1 and lane 8 Premixed
protein marker; lane 2 ~ 4  Spines extract solution

( concentration: 8 5 and 2 mg/mL); lane 5 ~ 7
Modified setae extract solution ( concentration: 8 5 and

2 mg/mL) .

( 1977,
1979) .
Gilmer
( hair) ( spine)
( Gilmer
1925) . Maschwitz 4
( Maschwitz and Kloft 1971) : N
o Kawamoto
( Kawamoto and Kumada 1984)
11
( spicule) 7 . ( spine) 4

Battisti
( Battisti et al. 2011)
( modified seta)
100 ~ 500 pwm

( true seta) .

( spine) o
3~7 um

10 000 ~ 12 000  /mm?.
( <1 mm)

2 1-b

(1)

- Kawamoto

( Kawamoto 1978) . Maschwitz

Megalopyge operculari  Automeris io

( Maschwitz and Kloft 1971) .

( microspheric setae) o
Kawamoto
( stardike hair) 5

( Kawamoto and Kumada 1984) .
( Kawamoto 1978) .

Maschwitz

( Maschwitz and Kloft 1971)

4
o 1~2
o Cnidocampa flavescens
Thosea sinensis 1 :
1 1 o
4
o 2 mm 150 pm
1200 20
: 700 wm 30 pm
4000 ; 20 pm
4800 o



227

( Mitpuangchon et al.  2021; Walker

et al. 2021)

( Spadacci-Morena et al. 2016)

o

( References)

Battisti A Holm G Fagrell B et al. Urticating hairs in arthropods:
Their nature and medical significance ] Annual Review of
Entomology 2011 56: 203 -220.

Gilmer PM. A comparative study of the poison apparatus of certain
lepidopterous larvae ] . Annals of the Entomological Society of

America 1925 18 (2): 203 -239.

Greeney HF  Dyer LA Smilanich AM. Feeding by lepidopteran larvae is
dangerous: A review of caterpillars” chemical  physiological
morphological and behavioral defenses against natural enemies

J . Imwertebrate Survival Journal 2012 9 (1): 7 -34.

Han FA HuY Lu RZ. Study on dermatitis of pathogenicity lepidoptera

euileidae caterpillar and its clinic experiment J . Chinese Journal

of Public Health 2005 2: 39 —40.

2005 2: 39 -40

Hinton HE. Concealed phases in the metamorphosis of insects J .
Nature 1946 157: 552 —553.

Hossler EW. Caterpillars and moths ]
22 (4): 353 -366.

James DG. The Book of Caterpillars: A Life - size Guide to Six Hundred
Species from Around the World M .
Chicago Press 2017: 34 -639.

Dermatol Therapy 2009

Chicago: The University of

Jiao M LiJ Zhao HF et al. Species diversity and global distribution
of Limacodidae ( Lepidoptera) using online databases J

Biodiversity Science 2019 27 (7): 778 -786.

I 2019 27 (7): 778 =786

Kawamoto F. Studies on the venomous spicules and spines of moth
caterpillars. III.  Scanning electron microscopic examination of
spines and moth caterpillar Parasa consocia and some properties
of pain producing substances in their venoms J . The Japanese
Journal of Sanitary Zoology 1978 29 (2): 185 -196.

Kawamoto F Kumada N. Biology and venoms of Lepidoptera. In: Tu
AT ed. Handbook of Natural Toxins. Volume 2 Insect Poisons
Allergens and Other Invertebrate Venoms C . New York: Marcel
Dekker INC. 1984: 291 -332.

Li CP Liu QH Qin ZH. Experimental observation on the pathogenicity

of toxigenic spine of eucleid caterpillar ]

Vector Biology and Control 1999 3: 56 —59.

Chinese Journal of

1999 3: 56 -59
Maschwitz U Kloft W. Chapter 44 — morphology and function of the
venom apparatus of insects — bees wasps ants and caterpillars.
In: Bucherl W Buckley EE eds. Venomous Animals and Their

Venoms C . Pittsburgh: Academic Press 1971: 38 -56.

Mitpuangchon N Nualcharoen K Boonrotpong S et al. Identification
of novel toxin genes from the stinging nettle caterpillar Parasa lepida
( Cramer 1799) : Insights into the evolution of lepidoptera toxins

J . Insects 2021 12 (5): 396.
Sambrook J Fritsch EF Maniatis T. Molecular Cloning: A Laboratory
Manual M .
1989: 880 - 887.

New York: Cold Spring Harbor Laboratory Press

Seldeslachts A Peigneur S Tytgat J. Caterpillar venom: A health
hazard of the 21* century J . Biomedicines 2020 8 (6): 143.

Spadacci — Morena DD Soares MA Moraes RH et al. The urticating
apparatus in the caterpillar of Lonomia obliqua ( Lepidoptera:
Saturniidad J . Toxicon 2016 119: 218 —224.

Syuti . Early Stages of Japanese Moths in Colour M . Osaka:



228 Journal of Environmental Entomology 44

Hoikusha Publishing CO.  LTD. 1977.
M . : 1977

Takashi S Akira H. Early Stages of Japanese Butterflies in Colour M .
Osaka: Hoikusha Publishing Co. LTD. 1979.

M . : 1979

van Nieukerken EJ Kaila L Kitching IJ et al. Order Lepidoptera
Linnaeus 1758. In: Zhang ZQ ed. Animal biodiversity: An
outline of higher — level classification and survey of taxonomic
richness C . Zootaxa 2011 3148: 212 -221.

Walker AA  Robinson SD  Paluzzi JV et al. Production composition
and mode of action of the painful defensive venom produced by a
limacodid caterpillar ~ Doratifera vulnerans ] . PNAS 2021
118 (18) : €2023815118.

Wang ' Ju RT Du YZ et al. Comparison of the bionomics of five

species of Limacodidae in city virescence J . Forest Pest and

Disease 2006 5: 11 -15.
J. 2006 5:
11 -15
Wu CS. Analysis on the host plant diversity of slug caterpillar moths in
China J . Forest Pest and Disease 2010 29 (2): 1 -4.
J.
2010 29(2): 1-4
Yao ZH Kamau PM Han YL et al. The Latoia consocia caterpillar
induces pain by targeting nociceptive ion channel TRPV1 ] .
Toxin 2019 11: 695.
Zhu HF Wang LY Fang CL. Catalogue of Moth Larva ( I) M .
Beijing: Science Press 1979: 13 -76.
() M . : 1979:
13 -76



