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Abstract: Third-instar larvae of housefly ( Musca domestica) were treated with different inducing methods including
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pricking, pricking with bacteria, heat shock, and ultrasonication, and collected at different times. The antibacterial ac-
tivity was measured with liquid phase assay, and the antibacterial-related proteins/peptides were confirmed with stepwise
regression model . The results showed that the above four treatments all could induce antibacterial substances. Among
these induced proteins, X,; (22 kD) had activity against Micrococcus luteus and Escherichia coli , but X, (50kD), X,
(26 kD), X,, (13kD), X,, (7kD) only had activity against either M . luteus or E. coli, and X, (37 kD) had nega-
tive effect on antibacterial activity, which was deduced to be factors that stimulated cell to grow rapidly.
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Table 1 Antibacterial activities of different protein extracts

B H 2B Protein extracts Ui Up Ua U,

Cs 0.0249 0.0019 0.0110 0.0051
PBg 0.0622 0.0605 0.0183 0.0308
Py 0.0871 0.0359 0.0147 0.0103
He 0.0332 0.0246 0.0147 0.0001
Us 0.0373 0.0057 0.0440 0.0436
Cis 0.0270 0.0038 0.0000 0.0103
PBys 0.0726 0.0624 0.0256 0.1000
P 0.0554 0.0397 0.0623 0.0667
Hys 0.0913 0.0132 0.0549 0.0590
Use 0.0353 0.0170 0.0733 0.0872
Ca 0.0249 0.0076 0.0000 0.0128
PB,. 0.0664 0.0643 0.0293 0.1282
Py 0.0747 0.0718 0.0403 0.0256
Hy, 0.0602 0.0321 0.0806 0.0744
Uz 0.0436 0.0340 0.0293 0.0436
Cas 0.0228 0.0019 0.0000 0.0128
PByg 0.0456 0.0359 0.0549 0.0923
Py 0.0664 0.0302 0.0696 0.0641
Hys 0.0539 0.0227 0.0659 0.0769
Usg 0.0373 0.0321 0.0403 0.0513
Ces 0.0228 0.0076 0.0183 0.0103
PBqs 0.0747 0.0756 0.0293 0.0846
Pes 0.0622 0.0113 0.0842 0.0769
Hgs 0.0187 0.0170 0.0586 0.0718
Uss 0.0290 0.0227 0.0110 0.0410

xR SEATNRULSTFRENRERNY
Table 2 The apparent molecular weight and the antibacterial activity of each protein band

EWATR P & P value B EH# Significance YE 7 1] Action direction
EE% Apparent molecular BEAMRE KBHE ERERE  KBHE  ENHERE KEAEHHE
Protein band weight (kD) M. luteus E. coli M. luteus E. coli M. luseus E. coli
X, 50 0.0550 / +
X, 48 0.0960 / .
Xa 47 0.0917 / +
X5 37 0.0261 0.0260 * * - -
X 28 0.0880 / -
X2 26 0.0126 * +
X6 22 0.0887 0.0030 / *% + +
Xy 13 0.0439 * +
Xas 7 0.0460 * +
Xas 5 0.0387 * _

/: ABZFE Not significant; * : BF¥ Significant; **: wmEE Extremely significant; + : IEfE H Positive action; - : TRIER Negative action



548 B MR Acta Entomologica Sinica 46 %

3 Wie

MZE A EIF TR PRI LIRS, SIAZIK
AEBPFEFHATERAEMERY, BWERRK,
HHRIEZBMENHTENEAEERERAR
Bo BR X, M X, S BERMIREM KBRS AEIE
TEHESN, X, X, Xy, Xof e B SR B A 0 14 T % K
WFFeE s, X, X, Xn, X H1 Xy Xt KB #F
A R R L EE (R 2 FiR).
WARBYG RESHERE, SEZHESHEEEM
KXKWEA/ZRFARREIIMBRE, IEEH/Z
RO EE AT 2MEE, ARER &Y, AW
BAEL M, BBREEME, XREL-1TTEMN
B8 R 5 o

EREIFFBRHASGIANEBEEZES, X, 5% HF
R EWM4 T8 (14.3 kD) #iF, HEME T K
RAMENRERREET A RMR1,4 BTR
MR LA, FRAFREEEREMET.
HTFGCHSC ANHARBAREREER, &
EINHBEREBO G HAREIER. AE28 U
B, X,MBEEMERE (G7) ARFEM, WX
KBFHE (G) LEM. BEMHE (199%) HE#H
HEREHEY K RY SR~ £ — B Y IR,
BAEVHEEA/ZK. FEMBMEMG - EEAHW
TEHERY R . BOEN X, ATRE NI AR

MEREIAFEFETTUESE, FRHAEEN
REARBREIEE, BHZATESHEEEEM
%, BENERBLS R ABRREPEFEENE
M. ANBZENREIFRBRAME, RAKEE
BXHEEEARER, RUKXEQ/ZKRANE
HEENE, RMSRHAFAFRNER, ZER/ZK
ARER—MEFEARA KPR, ETHBRATRE
R fEXT R RBEATE R PR S AL
B, RUSHEEEMAXHERSMERE, MH
RN —RFMEB KR ST RRIE, KBYR
HLOBESESZETHE, EESTHERNEER

N AR BB A A, THBR S SR 3BT 1 R 4R
h, TREAHMPIEEESE AEANER/ZIK,
#% Emilia % (1988) RiE, 7EIEWINYE Xenopus K
BEE. B, Wit kB —FIEERR, EHD&EMR
ST RAEFEAER, FIRERME T 8145 4k 40 M i 4
P, XMIEERSEMRAMMPLEE SR R
ERMER/ZKREZRRESEHMZL, EE
#— 5.

2 £ x W

( References)

Bradford M, 1976. A rapid and sensitive method for the quantitation of mi-
crogram quantities of protein utilizing the principle of protein-dye bind-
ing. Analytical Biochemistry, T2: 248 - 254.

Du R Q, 1999. Biostatistics. Beijing: Higher Education Press; Heidelberg:
Spring-Verlag Press. 177 -251. [# 3%, 1999. £ Y% i+%. 1t
H: BEHE B BES . MR, 177-251)

Emilia S, Giuseppe M, Michael Z, 1988. Antimicrobial properties of pep-
tides from Xenopus granular gland secretions. FEBS Lett., 228 (2):
337 - 340.

Hultmark D, Striner H, Rasmuson T, Boman H, 1980. Purification and
properties of three inducible bactericidal proteins from hemolymph of
immunized pupae of Hyalophora cecropia. Eur. J. Biochem., 106
(1): 7-16.

Sambrook J, Fritsch E, Maniatism T (Translated by Jin D Y, Li M F, Hou
Y D), 1996. Molecular Cloning: A Laboratory Manual (2nd ed.) in
Chinese. Beijing: Science Press. 880 — 885. [Sambrook J, Fritsch E,
Maniatism T (2%, RAEW, BZEIF), 19%6. 5+ FRBESL
BiEE (B, Jb: M. 880 - 885]

Wang Y, Du R Q, Zhao S R, 1999. Studies on relation between salt-toler-
ance and specific proteins expressed under salt stress in Sorghum ( Sor-
ghum vulgare Pers.). Acta Agronomica Sinica, 25 (1): 76 - 81.
[EH, H5RE, BER, 199 ARERMBTHREEANE
KEESWMEHERROBR. EYFEHR, 25 (1): 76-81]

Wang Y C, Zuo X F, Sun D X, Chen J X, Guan Z H, 1997. The constitute
and physical and chemical quality of antibacterial substances in housefly
larvae. Acta Microbiologica Sinica, 37 (2): 148 - 153. [E % &,
ZBEE, ARIE, BREH, EBM, 1997. KLY APNEYR
ARBEBAMR. BAEWER, 37 (2): 148-153]

Zhai C Y, 1996. The progress of studies on insect antibacterial proteins.
Acta Entomologica Sinica, 39 (1): 99 - 104. [E# M, 199%. B
REY R RER. BRER, 39 (1): 9-104]



