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Abstract. lsozymes from 4 vvilcỉ- caught collections of Aedes aegypti mơsquito were 
compared bv using polyacrvlamide gel electrophoresis. These collections vvere 
collected from 4 residential areas of Vietnam (North, South, Centre and Central 
highland area). This study revealed that there is an obvious relation between the 
insecticide resistance and the expression of isozyme esterase in the mosquito. Some 
differences of isozymes between larvae and adults vvere also found.

Key ivords: Derìgue fever, insectic ide resistance, s tra in , Aedes a e gyp ti% PAGE, 
isozyme.

1. I n t r o d u c t io n

Dengue/ Dengue hem orrhagic fever (D F/D H F) occurs th roug h  ou t the  year b u t 
p a rtic u la r ly  in sum m er tim e  (usua lly  from June to Ju ly ). I t  eas ily  becomes epidem ic 
disease and tends to increase in  Southern region and C en tra l h igh land  of V ie tnam  
recently. One reason fo r th is  s itu a tio n  is the insectic ide resistance in  dengue v irus  
vectors in  which Aedes aegypti is an im p o rta n t one. The m osquito has resisted to 
some insecticides such as DDT. hexachloride benzen (organochlorine group) and even 
pyre th ro id  group w hich  has been considered as a pow erfu l group is now losing its 
effect in some areas o f S outhern region and C entra l h igh land  o f V ie tnam  [1, 2, 7].

There vvere some dom estic and foreign researches [1 ,2 ,  4, 7] s tu d y in g  on the 
expression o f isozyme com plex in  d iffe re n t Aedes aegypti s tra in s  in  o rde r to cxp la in  
the resistance a b ili ty  in  m osquito. However, some op in ions are con trove rs ia l.

The objective o f th is  research is to find  ou t the  isozyme m a rke r fo r insectic ide 
resistance by means o f s tudv on the e lectrophore tic  expression o f several isozvmos: 
Esterase (EST), O ctanol dehydrogenase (ODH), M a la te  dehydrogenase (M D H ), Acid 
phosphatase (ACP), A lk a lin e  phosphatase (ALP). From  th is  s tudy , people can have 
a more appropria te  m easurc to  choose insecticides fo r each re s id e n tia l area.

Thereíbre, we have done these works:

- A na lvz ing  the  e le c trophore tic  resu lts  on po lyacry lam ide  gel o f 5 isozymes 

from  d iffe re n t geographical Aedes aegvpti s tra in s  in  V ie tna m .
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C o m p íin n ^  the* r l r r t  ro p h n rr t ir  rxp ress ion  o f rs t r ra s r  ỉrom  larvíU ' and adu lts  
b\ teehn ique ol |>n lv;irrv|;im i< ir n r l r lo c trop ho res is  (Ỉ\* \( ÌK ) <)l isozymt\s therefore we 
can iinH  out the lu*st iso/vim * n u irk c r to inscctic ide  resistanco o f m nsquiỉoes.

2. M a te r ia ls  a n d  m o th c id s

Both la rv.il* íim l íid u lts  oĩ' Aedes ciegypti s tn iin s  i\rv cautfht in these fo llow ing  
(lilTeront rosici(‘nt Ìíìl ỉirons o f V ic tnam :

• N o rth e rn  rc^ inn : T h inh  I j f t  v illage  - Thanh T r i ( lis tr ie t (TT). Hanoi; Ly Tha i 
To p rec inc t. Hoan K irn i ( ỉis tn c t (H K ). Hanoi.

- C e n tra l rc iỉio n  Sonịỉ r a u  (S O  tow n, Phu Yen province; T u y  Hoa tow n (TH), 
Phu Yen: Đong Ha tovvn íD H ). Quang T r i province: T r ie u  Đo v illa g e  • T r ie u  Phong 
d is tr ic t  (TP), Quang T r i province

- S ou thern  rcg ion: Ben Tre  tow n (BT), Ben Tre  p ro v in c r; Dong Xoai tow n (ĐX). 
B inh  Phuoc p rov incv; B inh ('h a n h  v illage- Can G io d is t r ir t  ( ( ’<’,h HCM c ity  ; B inh 
Tay prec inct -  II d ìs tr ic t. T hu  Duc (TD), HCM.

- Central highland: Thang Loi precinct - Buon Ma Thuot city (HMT), Dac Lac 
province; P lei Can tovvn * Ngoe Hoi ( ỉis tr ic t (N H ), K ontum  province; Kon Tum  town 
(KT), Kon T u n i; Buon Txay tovvn* Krongana d is tr ic t (K ro), Dac Lac.province.

The m osquito  is isolated by method devéloped by the In s t itu te  o f M a la ria , 
P arasito logy and Kntom olo^v o f Hanoi then ra ised for new larvat* and ad u lts  (F l)  
and fọ r F3 descendents. w h irh  then can be used in  experim t*nts. Kive isozymes 
chosen fo r ana lvs is  <>n po lvacry lam ide gel are Esterase (EST), Octanol 
dchydrogcnase (O I)H ), M a la te  dehydrogenase (M D H ), Acicỉ phosphatase (ACP), 
A lk a lin e  phosphatasc' (AI.IM.

M osqu ito  sam ples (íìdu lts  o f F l o r F3, la rvae) are c r iis h rd  w ith  bu ffe r in  ice 
in to  homogenized State. Thev are then coolly cen trifuged . The sup e rn a ta n t is 
collected fo r us ing in  electrophoresis.

M a in  chem ica l reagents used in  each speciíìc enzyme de tection  are:

• Esterase (KST): a  • na ph tv l acetate a n d /? - n a p h ty l acetate as substrates. 

Fíìst R luo KK as ro lo r- producer.

- O ctanol (lohydrogonnst1 (ODH): octanol as substra tu . coen/ym e N A I)*, PMS, 
N B T (M T T  can bv used instead o f NBT).

- M a la te  dehyđrogenasí* (M D H ): L -m a la te  as substra te , coen/.yme NADP* (or 
coenzyme N A I)*). I\\1S  and N B T  (or M TT).

• Aeicl phosphatase <A(T) a  • naphtyl monophosphate as substrate, Kast Blue RR.

- A lk a lin e  phosph.ìtast* (ALP) a -  n a ph ty l monophosphate as substra te . Fast 

Blue RR.
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The* p o ly a c r y l a m i d i *  ge l  is a ( i i s c o n t i n u o u s  ge l  w h i c h  h a  ve  c o n c c n t r a t i o n  oí 4 WI. 

and 8% or T ‘o an d  10°ò, size of lOcm X 8cm X 1.5 mm. Tiu* device served for 
e lectrophores is  is Hoefer appara tus (Sanfrancisco. USA) or m in iP ro te a n  apparatus 
(HioKad). The Chemicals W<T(* bought from SIGMA Company.

3. R esu lts  and dLscussion

3.1. E le c tro p h o re t ic  p ro p e r t ie s  o f  esterase

K stcrase ’s e lec trophore tic  re su lt o f m osquito in  some aroas o f C en tra l region 
and C e n tra l h i^h la n d  is shown in  F ig . l.

ỉn this picture. Kro, KT. NH. BMT sampỉes arc Aedes aegypti from Central 
h igh lancl, TF . ĐU . T H , s c ,  from  C en tra l region. A lth o u g h  the same am ounts o f 
sam ples were loaded in each w e ll o f m ic ro tite r-p la te , we fin d  out the  esterase 
expressions th a i are d iffe re n t. It is  shown th a t the  a c tiv ity  o f estcrast* from  
m osquito  in  C e n tra l h ig h lan d  is s tronge r tha n  th a t from  m osqu ito  in  C en tra l 
region. T h is  re su lt corrcsponds to  d irect bioassav re su lts  o f insectic ide on 
m osquitoes w h ich  ind ica te  th a t the a d u lt m osquito in  C e n tra l h ig h la n d  has much 

h ig he r res is tance ra tit ì  to p y re th ro id  group tha n  w h ich  in  C e n tra l region (Vu Duc 
H uong e l al. 2003, data not published). A d d itin n a lly , the (astest esterase bands 
(KST- 1) in  thesc tw o groups are d iffe re n t m arked ly : the re  are a t least 3 bands of 
iso/.yme esterase KST-1 írom  rtdu lt m osquitoes in C e n tra l h ig h la n d  (IìM T , NH, KT) 
w h ile  th e re  are one or tw o EST-1 from  adu lt m osquitoes in C e n tra l region.

' • Ỉ S l i í I S Í S i -

ể f c a » «  m  —  t ề  m + i ầ '  ^
BG KRo KT NH TP ĐH TH sc BMT

F ỉg . l :  Ksterase detc‘cti()iì o f adu lt m osquito in  C e n tra l region and C en tra l h igh land.
in com parison w ith  la rva  (BG) (on l \ ' \ ( l ) .

In th is  gel, we also analyzed a la rv a l sam ple to com pare. As can be seen from 
the p ic tu re , a ll osterase hands o f la rva  are much d a rk e r th a n  those o f adu lt 
m osquito . K iịỉ.2  also makes i t  c learer.
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Ftfĩ 2: Ksturaso de tection  o f larva in C en tra l reg ion and Central h ig h la n d  (on PAG).

T h is  p ic tu re  is the  esterase com parison between la rvae  o f some areas in  
C en tra l region and in  C e n tra l h ig h lan d .

On the side o f reg iona l com parison. the d iffe rence between thc  la rv a l EST o f 
these tvvo groups is not as d e a r  as between the a d u lt EST discussed above. 
There ío rc. it  can he assumeđ th a t EST especia lly EST* 1 from  a d u lt m osqu ito  in  
C en tra l hitfhlan<l has a clost1 re la tio n  w ith  the p y re th ro id  resistance. The re la tio n  
l)i*tw<*cn insíTticick* resistance and isozyme expression in la rva  may need íu r th e r  
research.

On the side o f deve lopm enta l period com parison, as vve discusseđ above, the  
num ber o f esterase bands and th e ir  expression are much h ig h e r from  la rv a  than  
tro in ad u lt mosqưito. It may be due to the fact th a t esterases p lay a more im p o rta n t 
roli* in  p r o t o c t i n g  l a r v a  in c o m p a r i s o n  w i t h  a d u l t s  b e c a u s e  l a r v a e  a l w a y s  l ĩ v e d  in  

aquatic env ironm en t vvhere the re a r r  more toxics and insectic ide  residue th a n  in  
cond ition  vvhere ad u lt m osquitocs lived.

F ig 3: Esteraso (le tection of* ad u lt m osquito in N o rthe rn , S outhern , C e n tra l region 

and C en tra l h igh lan d . in  com parison w ith  la rva  (B ( j)  (on PAG).
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A fte r  an a lyz in g  esterase from  T h in h  L ie t (Tỉ.,* one s tra in  o f N o rth e rn  reg ion), 
Dong Xoai (I)X - S outhern  region) m osquito o f F l and F3 generation , in com parison 
vvith m osqu ito  o f C en tra l region (SC) and C en tra l h ig h la n d  (B M T ) (F ig .3), vve can 
ha ve some fo llo w in g  com m ents:

• EST- 1 o f C e n tra l h ig h la n d  mosquitoes are m ore active  (esterase bands 
expressions are da rke r) than  those o f N orthe rn  and S ou the rn  region sam ples.

EST-2, 3 o f F3 are a lw ays more active than  F l (due to bands’ color).

VVhen con tinu o us ly  a n a lvz in g  esterase from  la rvae  in N o rth e rn  and S outhern  
region m osqu ito  (F ig.4), we again con firm  th a t esterase a c tiv ity  of la rva  is much 
h ig h e r th a n  th a t of a d u lt m osquito. We also see th a t w h ile  EST- 4, 2, 1 a c t iv ity  from  
la rva e  is s tro n g e r th a n  from  ad u lts  ( th e ir  bands are heavie r), its  EST- 3 a c tiv ity  
from  la rva e  is m a rke d ly  w eaker than  from  adu lt m osquitoes.

F ig .4 : Ksterase de tection  o f la rvae  m osquito in N o rth e rn , S outh tT iì reg ion, in
com parison vvith adu lts  (M ) (on PAG).

A fte r  a ll, it  can be th o u g h t th a t isozyme esterase is a good m a rke r fo r 
insectic ide  resistance o f the m osquitoes (especia lly EST- 1) (and fu rth e rm o re , fo r  
research on tw o developm ental periods o f  mosquito, esierase m arke r is a lso useful 

ỉE S T - 3, 4)).

3.2. E le c tro p h o re t ic  p ro p c r t ie s  o f  O c ta n o l d e h yd ro ge na se  a n d  M a la te  

deh y d ro g e n  ase

Isozym e octanol dehydrogenase o f Aedes aegypti s tra in s  in some area o f 
N o rth e rn , S outhern , C e n tra l region and C en tra l h ig h la n d  has been detected but nơ 

s ig n if ic a n t d iffe rence Vvas found.

Isozym e m ala te  dehvdrogenase o f Aedes aegypti s tra in s  in some area of 
C e n tra l rc ^ io n  and C e n tra l h ig h la n d  vvas also detected and th (‘ re su lt ob ta ined  is
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s m iil. il tí) \vh ich S ỉiu l s  II r t  ;il lound in  Aedcs ír ise ra tu s  2111(1 A r. hcnd iểrsonì |H| and 
no ( l i H n v n r e  c n n  bí* sccn  l ỉ r l v v r e n  i v s i s t a n t  a n d  s e n s i t i v c  s t n i i n s .

3.3. E te v tro p h iằ v c tii' p ro p e r t ie s  o f  A c ix ỉ p h o s p h a ta s e  a n d  A lk a l in e  

phosph  (ita se

No d in V re iu v  in .1 1ka 11 ni* phosphatase. acid phosphatast* betvveen Aedes 
oogypti s tn ũ n s  oí so iiìr .irr.i.N 1 1 1  (V n tra l region and (V n tn i l  h ig h lỉin d  was found. 

Th in#  th iit  can b r no ti'(l hon* is tha t ACP- 2 is more s tab lc  than  ACP- 1 in 
srpỉirat mi* gel <>ỉ p l l  aroum l s.o. OM contrary  to in sep ara t in ^  tf<*l o f  pH aroun d  9.0. 

IU*sitl(*s. no tliH V rrn re  in th rsc  two rn /v m e s  is found betvveen head and th o ra x  part 
and ab(lonu*n pa rt oỉ t l i r  mnsquito.

4. C onclusion

Ba se on t hi* ana lys is  ()f f> isozymes from  Aedes aegypti s tra in s  in  d iffe re n t 
rcs iíle n tia l rcg ions o f V ie tnam , It IS deduced tha t on lv  esterase (especia lly  KST- 1) 
can 1)1* served as a goođ m a rke r fo r insectic ide resistance « f Aedes aegypti m osquito . 
It |> assumable due to the capacity oí’ intensive esterase activity of mosquitoes to 
m srctinđc degradation, Iht;ius(» ()f the fact that most insecticiỉie has ester linkage 
|2. 71. Hovvever, other iso/vmc analysis are also useful in explaining the insecticide 

riỉsistỉince of mosquito.
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NGHIÊN CỨU IZOZYM CỦA MỘT s ố  CHỦNG MƯỎI AEDES AEGYPTI 
TẠI MỘT SỐ VÙNG DÂN c ư  CỦA VIỆT NAM

ĐỖ N gọc  L iê n , N g u y ễ n  T h ị T h u  H o à i

Đ ạ i học Quốc g ia  H à N ộ i

Vủ Đửc Hương

Viện sốt rét, K i  s inh  trũ n g  và Côn trù n g  T rung  ương

Sốt Dengue/ hay sốt xu ấ t hu yế t Dengue là m ột bệnh xẩy ra quanh năm ở các 
nước nh iệ t đới và á n h iệ t đói như V iệ t Nam và v ir u t  gây ra bệnh này được truyền  
chủ yếu qua muỗi Aedes aegypti. Cách tó t nhấ t đê phòng bệnh sốt Dengue là khống 
chế vectơ truyền  bệnh này. Tuy nh iên , việc sử dụng các thuốc d iệ t côn trù n g  trong  
nh iêu  năm đă dẫn đến sự kháng thuốc ỏ muỗi. M ục t iê u  của nghiên cứu này là phân 
tích sự tồn tạ i của các izozym  liê n  quan đến tín h  kháng  thuốc (i các chủng Aedes 
aegypti ỏ một sô vùng dân cư của V iệ t Nam (m iền Bắc, m iền Nam, m iền T run g  và 
Tây Nguyên).

Các kết quả th u  được cho th ấ y  ràng các băng esteraza chạy nhanh nhấ t (EST* 
1) có sự khác b iệ t giữa chủng nhạv thuốc với chủng kháng  thuốc tro n g  kh i các băng 
của những izozym khác (octanol dehydrogenaza, m a la t dehydrogenaza, phosphataza 

kiểm , phosphataza ax ít) không th ấ y  có sự khác b iệ t. Bởi vậy, izozym esteraza có thể 
dược coi là một ch ỉ th ị rõ  ràng  cho tín h  kháng thuốc ở m uỗi Aedes aegypti.


