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Abstract. Isozymes from 4 wild- caught collections of Aedes aegvpti mosquito were
compared by using polyacrvlamide gel electrophoresis. These collections were
collected from 4 residential areas of Vietnam (North, South, Centre and Central
highland area). This study revealed that there i1s an obvious relation between the
insecticide resistance and the expression of i1sozyme esterase 1n the mosquito. Some
differences of isozymes between larvae and adults were also found.

Key words: Dengue fever. insecticide resistance, strain, Aedes aegypti. PAGE,
1S0ZYy me.

1. Introduction

Dengue/ Dengue hemorrhagic fever (DF/DHF) occurs through out the year but
particularly in summer time (usually from June to July). It easily becomes epidemic
disease and tends to increase in Scuthern region and Central highland of Vietnam
recently. One reason for this situation is the insecticide resistance in dengue virus
vectors in which Aedes aegypti is an important one. The mosquitc has resisted to
some Insecticides such as DDT. hexachloride benzen (organochlorine group) and even
pyrethroid group which has been considered as a powerful group is now losing its
effect in some areas of Southern region and Central highland of Vietnam (1. 2. 7].

There were some domestic and foreign researches [1, 2, 4, 7] studving on the
expression of isozyme complex in different Aedes aegyptt strains in order to explain

the resistance ability in mosquito. However, some opinions are controversial.

The objective of this research is to find out the 1sozvme marker for insecticide
resistance by means of study on the electrophoretic expression of several 1sozvimes:
Esterase (EST). Octanol dehydrogenase (ODH), Malate dehydrogenase (MDH), Acid
phosphatase (ACP), Alkaline phosphatase (ALP). From this studyv, people can have
a more appropriate measure to choose insecticides for each residential area.

Therefore, we have done these works:

- Analyzing the electrophoretic results on polyacrylamide gel of 5 1sozymes
from different geographical Aedes aegypti strains in Vietnam.
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Comparimg the clectrophoretie expression of esterase from larvae and adults
by technique of polvacrey bamide gel electrophoresis (PAGE) of 1sozymes therefore we

can tind out the best isozvime marker to insecticide resistance of mosquitoes.

2. Materials and methods

Both larvae and adults of Aedes aegypti strains are caught an these following

different restdential arcas of Vietnam:

- Northern region: Thinh Laet village - Thanh Tr district (T'T), Hanot: Ly Thai

To precinet. Hoan Kiem distriet (HK), Hano.

- Central region: Song Cau (SC) town. Phu Yen provinee; Tuy Hoa town (TH).
Phu Yen: Dong Ha town (DH). Quang Tri province: Trieu Do village - Trieu Phong
district (TP). Quang Tr province

- Southern region: Ben Tre town (BT), Ben Tre provinee: Dong Xoar town (DX).
Binh Phuoc province. Binh Chanh village- Can Gio dastrict (CG), HCM ety ; Binh
Tay precinct — 1 dustrict, Thu Due (TD). HCM.

- Central highland: Thang Lor precinet - Buon Ma Thuot ety (BMT), Dace Lac
province; Plei Can town - Ngoe Hoi district (NH), Kontum province; Kon Tum town
(KT)., Kon Tum; Buon Txay town- Krongana district (Kro), Dac Lac. provinee.,

The mosquito 1s asolated by method developed by the Institute of Malaria,
Parasitology and Entomology of Hanoi then raised for new larvace and adults (F1)
and tor F3 descendents, which then can be used in experiments. Five 1sozymes
chosen  tor analvsis  on polvacrvlamide gel are  Esterase (EST), Octanol
dehvdrogenase (ODH), Malate dehvdrogenase (MDH)., Acid phosphatase (ACP),
Alkaline phosphatase (ALP).

Mosquito samples (adults of F1 or F3, larvae) are crushed with buffer 1in ice
into homogentzed state. Thev are then coolly centrifuged. The supernatant s

collected for using in electrophoresis.

Main chemical reagents used in each specific enzvme detection are:

- Esterase (ESTY: « - naphtyl acetate and - naphtyl acetate as substrates,
Fast Blue RR as color- producer.

- Octanol dehvdrogenase (ODH): octanol as substrate, coenzyme NAD', PMS,
NBT (MTT can be used instead of NBT).

- Malate dehvdrogenase (MDH): L-malate as substrate, coenzyme NADP® (or
coenzyme NAD'). PMS and NBT (or MTT).

- Acid phosphatase (ACP): ¢ - naphtyl monophosphate as substrate, Fast Blue RR.

- Alkaline phosphatase tALP1: - naphtyl monophosphite as substrate, Fast
Blue RR.
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The polvacrviamide gel 1s a discontinuous gel which have concentration of 4%
and 8" or 4"« and 10%, size of 10cm x 8em x 1.5 mm. The device served for
clectrophoresis 1s Hoefer apparatus (Sanfrancisco. USA) or miniProtean apparatus
(BioRad). The chemieals were bought from SIGMA Company.

3. Results and discussion
3.1. Electrophoretic properties of esterase

Esterase’s electrophoretic result of mosqguito 1n some arcas of Central region
and Central highland 1s shown in Fig. 1.

In this picture, Kro, KT. NH. BMT samples are Aedes aegypti trom Central
highland, TP, DH. TH, SC. from Central region. Although the same amounts of
samples were loaded in cach well of microtiter-plate, we find out the esterase
expressions that are different. It 1s shown that the activity of esterase from
mosqguito i Central highland 1s stronger than that from mosquito in Central
region. This result corresponds to direct bicassav results of insecticide on
mosquitoes which indicate that the adult mosquito in Central highland has much
higher resistance ratio to pyvrethroid group than which in Central region (Vu Duc
Huong et al. 2003, data not published). Additionally, the fastest esterase bands
(EST- 1) an these two groups are different markedly: there are at least 3 bands of
1sozyme esterase ST -1 from adult mosquitoes 1in Central highland (BMT, NH, KT)
while there are one or two EST-1 from adult mosquitoes in Central region.

BG KRo KT NH TP DH TH SC BMT

Fig. 1: Esterase detection of adult mosquito in Central region and Central highland,
i comparison with larva (B() (on PAG).

In this gel, we also analvzed a larval sample to compare. As can be seen from
the picture, all esterase bands of larva are much darker than those of adult
mosguito. Fig 2 also makes it clearer.
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Fig 2: Esterase detection of larva in Central region and Central highland (on PAG).

This picture 1s the esterase comparison between larvae of some areas in
Central region and in Central hightand.

On the side of regional comparison. the difference between the larval EST of
these two groups 1s not as clear as between the adult EST discussed above.
Therefore. 1t can be assumed that EST especially EST- 1 from adult mosquito n
Central highland has a close relation with the pyrethroid resistance. The relation
between nsecticide resistance and 1sozyme expression in larva may need further
research.

On the side of developmental period comparison, as we discussed above, the
number of esterase bands and their expression are much higher from larva than
from adult mosquito. It may be due to the fact that esterases play a more important
role 1n protecting larva in comparison with adults bhecause larvae always hived 1n
aguatic environment where there are more toxics and insecticide residue than in

condition where adult mosgquitoes lived.

EST-4

EST-3

EST-2

EST-1

TL1 TL3 TL1 TL3 BX1 BX3 BMT SC BG

Fig 3: Esterase detection of adult mosquito in Northern, Southern, Central region
and Central highland, 1n comparison with larva (BG) (on PAG).
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After analyzing esterase from Thinh Liet (TL- one strain of Northern region),
Dong Xoai (DX- Southern region) mosquito of F1 and F3 generation, in comparison
with mosquito of Central region (SC) and Central highland (BMT) (Fig.3), we can
have some following comments:

EST- 1 of Central highland mosquitoes are more active (esterase bands
expressions are darker) than those of Northern and Southern region samples.

EST-2, 3 of ¥3 are always more active than F1 (due to bands’ color),

When continuously analyzing esterase from larvae in Northern and Southern
region mosquito (Fig.4), we again confirm that esterase activity of larva is much
higher than that of adult mosquito. We also see that while EST- 4, 2, 1 activity from
larvae is stronger than from adults (their bands are heavier), 1ts EST- 3 activity
from larvae 1s markedly weaker than from adult mosquitoes.

Fig 4: Esterase detection of larvae mosquito in Northern, Southern region, in
comparison with adults (M) (on PAG).

After all, 1t can be thought that isozyme esterase is a good marker for
insceticide resistance of the mosquitoes (especially EST- 1) (and furthermore, for
research on two developmental periods of mosquito, esterase marker is also useful
(EST- 3, 4)).

3.2. Electrophoretic properties of Octanol dehydrogenase and Malate
dehvdrogenase

Isozyme octanol dehydrogenase of Aedes aegypti strains in some area of
Northern, Southern, Central region and Central highland has been detected but no
significant difference was found.

Isozvme malate dehvdrogenase of Aedes aegypti strains in some area of
Central region and Central highland was also detected and the result obtained is
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stmitlar to which Saul S H e ol tound in Aedes triseratus and Ae. hendersont |8] and

no difference can be scen between resistant and sensitive strains.

3.3, Electrophoretic properties of Acid phosphatase and Alkaline

phosphatase

No difference i alkaline phosphatase, acid phosphatase between Aedes
acgvpty strans of some arcas 1 Central region and Central highland was found.
Thing that can be noted here s that ACP- 2 s more stable than ACP- 1 an
separating gel of pH around S0, on contrary to in separating gel of pH around 9.0.
Besides, no difference in these two enzvmes s tound between head and thorax part

and abdomen part ol the mosquito.

4. Conclusion

Base on the analvsis of 5 1sozvmes from Aedes aegypti strains in different
restdential regions of Vietnam, 1t 15 deduced that only esterase (espeaially EST- 1)
can be served as a good marker for insecticide resistance of Aedes aegypt: mosquitao.
It 15 assumable due to the capacity of intensive esterase activity of mosquitoes to
msecticide degradation, because of the fact that most insecticide has ester hnkage
2. 7] However. other 1sozyme analysis are also useful in explaining the insectiaide

resistance of mosquito.
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NGHIEN CUU 1Z0ZYM quA MOT SO CHUNG MUOI AEDES AEGYPTI
TAI MOT SO VUNG DAN CU CUA VIET NAM

Po6 Ngoc Lién, Nguyén Thi Thu Hoai
Pai hoc Quoéc gia Ha Néi

Vi Duc Huong

Vién sét rét, Ki sinh trung va Con triing Trung vong

Sot Dengue/ hay s6t xuit huyét Dengue 12 mét bénh xay ra quanh nam d cac
nudc nhiét ddi va a nhiét déi nhu Viét Nam va virut gay ra bénh nay duge truyén
chi yéu qua mudi Aedes aegypti. Cach t6t nhat dé phong bénh sot Dengue 1a khéong
ché vecto truyén bénh nay. Tuy nhién, viéc su dung cac thude diét con trang trong
nhiéu nam di din dén su khang thudc 6 mudi. Muc tiéu ctia nghién ciu nay la phan
tich su ton tai cua cac izozym lién quan dén tinh khang thuoc ¢ cac chang Aedes
aegypti ¢ mét s6 vang dan cu cua Viét Nam (mién Bac, mién Nam, mién Trung va
Tay Nguyén).

Cac két qua thu dude cho thay rang cac bang esteraza chay nhanh nhat (EST-
1) c6 su khac biét gita chung nhay thudc véi chung khang thudc trong khi cac bang
cua nhing izozym khac (octanol dehydrogenaza, malat dehydrogenaza, phosphataza
kiém. phosphataza axit) khong thay c6 su khac biét. Bdi vay, izozym esteraza cé the
dude coi 1a mét chi thi ré rang cho tinh khang thude 0 muéi Aedes aegypti.



