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Abstracts

Apis cerana and Apis mellifera were two main honey bee
species in China. The measurable system of carboxylesterase,
tissue and subcelluar distributions of detoxical enzymes,
developmental characteristic of three detoxical enzymes were
comparatively determined in the two honey bee species. The
toxicity of five pesticides to two honey bee species were
comparatively studied too. The effects of sublethal dose of five
pesticides to the detoxical enzymes in two honeybee species were
determined.

The results were as followed:

1. The most fit measuration system of CarE in A. melli fera
with concentration of enzymes, substrate, action time, action
temperature and pH as five factors was determined to using o-
NA as substrate. The best action system was as followed: the
final concentration of enzyme was 0.3 abdomen/mL, the final
concentration of substrate was 4 X10~* mmol/L, the value of pH
of buffer was 7.0, the action temperature was 35 ‘C, and the
action time was 10 min .

2. The tissue and subcelluar distributions of detoxical
enzymes in adult worker bee between A.mellifera and
A. cerana were examined. Highest activity of AchE was found in
the head of two honeybee species, significantly higher than that

ol



FAEBRNASZENSEFHHLERAR

in the thorax and abdomen. The AchE activity was focused in the
mitochondrion in the cell. Abdomen was the main tissue that had
the highest CarE activity. Highest activity was measured in the
supernatant. The percentage of supernatant activity in the whole
subcelluar activity was 63.79% and 75.06% in A.cerana and
A.melli fera. Highest activity of GST was measured in the
midgut in two honey bee species. The supernatant had the
highest activity in the cell. The percentage of every detoxical
enzyme in different tissue and subcelluar distribution was
different in two honeybee species. The affinity of different tissue
to substrates was different in the two species.

3. The change of detoxical enzymes activity was measured in
the developmental stages. From larval to adult, the significant
difference was found in the activities of GST and CarE in
A. cerana and A.melli fera. No significant changes were found
of AchE. The activity of AchE and GST increased with the
development of A.cerana, while the activity of AchE in
A.melli fera decreased.

The activity of AchE and GST in the different
developmental stage of A.cerana was higher than that in
A.melli fera s except that the activity in the pupae of A. cerana
was higher than that in A.melli fera. The affinity of CarE to
substrates was different in different stage of A.cerana and
A.melli fera. The specific activity of AchE, CarE and GST in
the drone was higher than that in workerbee.

4. The results of activity of detoxical enzymes in

A. melli fera showed that age affected the activity. The activity
« 2.
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of detoxical enzymes fluctuated during the span of adult
workerbee. The activity of AchE had more changes than
CarE. The apex of activity of GST was found in 21 old-day of
adult workerbee.

5. The significant difference of activity was measured in the
different species. A.melli fera from Australia had the highest
AchE of 51.227pmol/ (min * mg) . The highest GST activity
was found in A. melli fera caucasica.

No significant difference was found in the activity of CarE
among six species when o-NA as substrate. When B-NA as
substrate, A.mellifera caucasica had the highest CarE and
significant difference was found in different species. The activity
of CarE was higher when B-NA as substrate than that of «-NA.

6. A. cerana was more susceptible than A. mellifera to five
pesticides. The functions and effects of sublethal dose of five
pesiticdes to A. cerana and A. melli fera were different during 24
hours. There were more changes of CarE and AchE activity that
were effected by five pesticides (except malathion) in A. cerana
than in A. melli fera. More changes of GST were measured in
A.melli fera than in A. cerana (except amitraz) .

7. Fenpropathrin, methomyl and malathion induced AchE in
A. cerana and inhibited AchE in A.mellifera. Tau-fluvalinate
could induce AchE in A.mellifera and inhibited AchE
A. cerana. Amitraz induced more AchE in A.cerana and had
little function to A. mellifera. _

Five pesticides could induce more CarE production in
A. cerana , among five pesticides, tau-fluvalinate inhibited CarE
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after inducing. CarE activities were inhibited by five pesticides in
A.mellifera.

Five pesticides except methomyl could inhibit GST in
A. melli fera. Methomyl induced GST higher at 16h and from 4h
to 8h.

For A. cerana, fenpropathrin and methomyl could inhibit
GST of the abdomen. Amitraz could induce GST activity.
Malathion and tau-fluvalinate induced GST after inhibition.

Key words: Apis cerana, Apis mellifera, pesticide,

detoxical enzyme, sublethal dose
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