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ABSTRACT  Changes in haemolymph proteins, hydrolases such as esterase(EST), acid
phosphatase(ACP) and alkaline phosphatase(ALP), and inorganic ion(Na*, K* and C17)
contents were induced by the injection of Bacillus thuringiensis into haemocoel of the last
instar larva of Heliothis assulta. Protein concentration of haemolymph was increased until
24 hrs after injection, and decreased thereafter. Among the 8 basic protein bands identi-
fied through acid - polyacrylamide gel electrophoresis(PAGE), 2 bands(be_mds a and b)
became stronger by the bacterial infection. Activities of EST and ALP increased until
12 hrs after injection and then fell down, whereas ACP activity was decreased continuou-
sly with time after injection. Contents of inorganic ions were all increased by the bacterial
injection, showing slow rate of increase in the chloride ion, but rapid in the sodium

and potassium ions.
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Table 1. Concentration of haemolymph protein in
the last instar larva of Heliothis assulta inje-
cted with B thuringiensis

Time after injection Haemolymph Protein

(hours) (mg/ml+ SD, *
Non-treated control** 331+ 05
12 354+ 06
24 384+ 09
48 36.8+ 0.7
72 36.7+£ 0.3

*  Each values represents the mean+ SD obtained from three
replicate experiments.
# * Non-treated control, non-treated normal haemolymph
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Fig. 1. Native — PAGE of haemolymph protein in the
last instar larva of Heliothis assulta injected
with Bacillus thuringiensis.

NC. non-treated control haemolymph : The
numbers represent time(hours) after bacte-
rial injection into haemocoel.
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Fig. 2. Acid — PAGE of haemolymph protein in He-
liothis assulta injected with Bacillus thuri-
ngiensis. The abbreviations as in Fig. 1.
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Table 2. Hydrolase(EST. ACP. ALP) activity of haemolymph in last instar larva of Heliothis

assulta injected with B. thuringiensis

Time after Hydrolase Activity**
injection(hours) ESTY ACPY ALP?
Non - treated control® 151+ 2.5 1030+ 6.4 80+ 25
12 233+ 37 712+ 5.7 95+ 3.3
24 178+ 24 530t 5.5 68+ 3.1
48 106+1.8 288+ 4.6 70£22
72 105+ 0.5 220+ 4.7 63+ 2.3

a)
b

pg of B - naphtol liberated by enzyme action/ml of haemolymph 3
) KTE of p- nitrophenol liberated by enzyme action/mo of haemolymph :
* Non-treated control, non-treated normal haemolymph :

** Each values represents the means SD obtained from three replicate experiments.
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Fig. 3. Zymograms of haemolymph esterase(EST); acid phosphatase(ACP) and alkaline phos-
phatase(ALP) in last instar larva of. Heliothis assulta injected with Bacillus thuringfensis.

The abbreviations are as in Fig. 1.

Table 3. lon{Na*,

K*, CI7) contents of haemolymph in last |nstar larva of- He//oth/s assu/z‘a
injected with Bacillus thuringiensis

Inorganic Ion Content(mEci/Li SD)*

Time after
injection(houré) Na* K* . cl-
Non-treated control 78+ 1 32+2 S 194+4
12 ' - 94x2 37+ 1 214+ 3
24 841 38+ 2 2104 -
48 ' 94+2 41+ 1 | 240+5
72 . 120%3 . 45+ 2 © 244+ 5

* Each valués represents the meant SD obtained from three replicate experiments.
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