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Infection of Hyphantria cunea with Isaria javanica and associated
changes in antioxidant enzyme activity
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Abstract [Objectives] Isaria javanica is an important entomopathogenic fungi that has been widely used to control various
insect pests. The BEO1 strain of |. javanica that is pathogenic to Hyphantria cunea was isolated from the surfaces of a cadavers
of H. cunea to better understand its insecticidal effect and improve its use as a biological control agent for H. cunea. The
process of infection by this strain and the host's associated antioxidant enzyme response were investigated. [Methods]
Scanning electron microscopy was used to observe third-instar H. cunea larvae infected by I. javanica BEO1 conidia. Changes
in levels of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) in the bodies of H. cunea after inoculation
were measured. [Results] The infection process had several stages, including adherence of the conidia to the host cuticle,
germination of the conidia 6 h after inoculation, development of appressorium after 24 h, hyphal growth on the body surface
after 48 h, emergence of mycelium from the body and production of conidia after 96 h, and the entire body being covered by
mycelium after 120 h. Activity of three antioxidant enzymes, SOD, POD and CAT, in larvae significantly increased after
infection with I. javanica BEO1 and peaked 48 h after infection. The activity of all three enzymes began to decrease after 48 h,

and were lower than in the control group after 60 h. [Conclusion] Conidia of I. javanica BEO1 have high virulence and a
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rapid germination rate, which makes it difficult for H. cunea to resist infection. The I. javanica BEO1 strain can quickly infect

H. cunea larvae, and has the potential to develop into a new, highly effective biological control agent.

Key words Isaria javanica; Hyphantria cunea; infection process; antioxidant enzyme
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Table 1 The model and name of the test kits

2 FK Name

#1-5- Model

S A B LR (T-SOD ) i & A001-1
Total superoxide dismutase (T-SOD) test kit
G (POD ) Wl 17 & A084-1
Peroxidase (POD) test kit

AR ACERE (CAT) M k7 & A007-1
Catalase (CAT) test kit

SEEE (TP) M 7E a5 & A045-2

Total protein (TP) test kit

124 3 FRIPEEEAIMME CAT. POD Hi
SOD iyl e ik ion & (m s
TAROFSE T ) Bl e A s e o

125 HEHH 4 MACEHEENS 135 Do
T T OV 1 (OD A ) 128k (E
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A, SUHEL (B 1. A ); 3RS 12-24 h ] 3K
oI AR &, JFAE 24 h WERA A i

2 ZR5HH Pk (FE 1. B-D); $5Fh 36 h 5 4250 it 2
. Mk EEALEATE(E 1. E); M5 48h,

fﬁlﬁ MR BEOL MXERRMRNORR o stk K (1, F); BRI

96 h, WZZM RTINS
FEREAN AR SR BEOL J5 6 h nfRLEEL  fid EE 43t (K 1: G); M5 120 h, K[
WL BT R SR A A 73 AR FL TR SE R i FORIRBE R GR22 0% (B 1. H),

B 1 JRE#RM BEOL EXERHMARERTIE
Fig. 1 Infection process of Isaria javanica BEO1 on the surface of Hyphantria cunea

A, WE T EAEERMERT; B.C. T HI%; D. ZATIEMMIER; B WZNFEBBAEAMNE; F HLEmE
RMEK; G HZMNRRNIMIF- BT ; H A RIRgR 2 ag.
A. Conidia attached to the wall of the host body; B, C. Conidia germination; D. The germ tube formed appressorium;

E. Mycelium entered the host from the back pores; F. Mycelium grew on the surface of the host;
G. Mycelium grew out of the body and produced conidia; H. The whole body was wrapped in mycelium.

22 EEABENRSABEETL & 2-& 4 7, SOD. POD Fl CAT Fi Ji et

S5 [ RS AR T A BEOL F D %ﬁﬁ\”ﬁ% ﬁjﬂﬁ 25[;7\9;9 M ;‘:”
84 h 41K SOD . POD Fil CAT fUBGIE Jyasfptn  D/meprot. ZJRHEIRJIJFG FEE. JFeE 60h =,
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3 FhEIG P GRAR T X IBLAL . 84 h )5, 3 FPEES
Tk RN BAR, AR E 91.8, 229 F1 16.5
U/mgprot, W ELT IR (K 2, Bl 3, K 4),
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350 a3 B4 Control
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ismutase

SOD & 77

Superoxide d
activity (U-mgprot™)
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AbFst[E] Time after inoculation (h)

B2 #ZMEEEBQHHE SOD BiEAETN
Fig. 2 Changes of superoxide dismutase activity in the
larvae of Hyphantria cunea after inoculation

el o ] — o 0 5 A N 55 7B % 5 AL X AL
BHEZEREE (P<0.05, K307k ), TEIF.
Data at the same time in the picture are followed by
different lowercase letters between the treatment and the

control represent significant difference at the 0.05 level
(Student’s t- test). The same below.
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—_ = =
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| I . E—

POD % Jj
Peroxidase activity (U-mgprot™)

12 24 36 48 60 72 84
Ab3s} ] Time after inoculation (h)

B3 #MEXELEYRE PODEENEN
Fig. 3 Changes of peroxidase activity in the larvae of
Hyphantria cunea after inoculation
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—a— %} FB4H Control

CAT {& 7]
U
3

Catalase activity (U-

12 24 36 48 60 72 84
AbFEFs} ] Time after inoculation (h)

BEMEEEAML R CATBENTN
Changes of catalase activity in the larvae of
Hyphantria cunea after inoculation

3 Hit5itie

B U i L TR Y 96 A R 8 IS T 2
WM TE EE—2, HAE i AN #EES A1
PR 1 RUEAESC (Fargues et al., 1988 ), A<
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iy 22 )t A8 TR 36 W A& BRI AH G, BEOL i+
WIUR B &I RS T 10 h, #F A A K I6 BRI A
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0 TRk . A ME ML T 22585t 58 F 1
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FE [ i AR A R 2 R R R
Pt RS IR R TR | B AR SRR TR R Y T A
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Al AR A T R E B (FRERE S, 2015 ),
K425 (2003) WF5Y T 28 A Bombyx mori 7E/EGL
I H1#5 Cordyceps militaris J5 , 80 5 & 1A 4 (14
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BRI A MNEZ G, F1E N s R 505}
G RIVB R BRE TS, 2518 EAET R
BTG T B o o SbZE S ST ISR EA —2,
ANTR) Ff 3 3R] ) B 7 TCI: A o 4 e 5 [ 1 ik
Fsh iR

A5 38 1 WEE T B A BEO =44 55 [
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