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 المستخلص

انشقى انخقغًًٍ ) (AChE)الأعٍخبٌم كٕنٍٍ إٌغخشٌض حشكض ْزِ انذساعت ػهى خٕاص إَضٌى 

E.C.3.1.1.7. ) حى حُقٍت . (أٌذٌظ أجٍبخٍى)أثُبء يشاحم ًَٕ َبقم حًى انضُكAChE  جضئٍبً ببعخخذاو حقٍُت

ٔانحظٕل ػهى شكهٍٍ نلإَضٌى أعهق  022 –ط إ ٌمانغٍفبكش انحجًً بٕاعغت ػًٕد فظمكشٔيبحٕجشافٍب ان

حى انكشف ػٍ اخخلاف فً انخؼبٍش انجًٍُ نٓزِ الإَضًٌبث أثُبء يشاحم ًَٕ  .AChE1  ٔAChE2ػهًٍٓب 

. ، ػهى انخٕانAChE1  ٔAChE2ًانببنغ نكمٍ يٍ انحششة ٔٔجذ أٌ أػهى َشبط كبٌ فً يشحهت انجٍٍُ ٔانغٕس 

كٍهٕ   0222< ٔ 022نجًٍغ أعٕاس ًَٕ انحششة بٍٍ   AChE1  ٔAChE2ٔ قذس انٕصٌ انجضٌئى نلإَضًٌبث 

حى دساعت انخخظض نهًبدة انٕعٍغت ٔ حبٍٍ أٌ انُغبت انًئٌٕت نهُشبط لإٌٔدٌٍ انبٍٕحشاٌم ثٍٕ . دانخٌٕ، ػهى انخٕانً

ببنًقبسَت يغ إٌٔدٌٍ الأعٍخبٌم ثٍٕ  AChE1   ٔAChE2نلإَضًٌبث % 00.1ٔ  4.9بَج ك (BuSChI)كٕنٍٍ 

 AChE1  ٔAChE2نلإَضًٌبث  (Km)ٔقذ قذسث قٍى ثببج يٍكٍهٍظ يٍُخٌٕ . ، ػهى انخٕانً(AcSChI)كٕنٍٍ 

نًٓب َفظ دسجت  AChE1  ٔAChE2 كًب حبٍٍ أٌ . يهً يٕلاس، ػهى انخٕانً 2.000ٔ  2.0.1 ٔكبَج

يٍ % AChE2 02ٔ بًٍُب ٌفقذ . ، ػهى انخٕانً..3و ٔ 73ºانًثهى ػُذ  (pH)انحشاسة ٔ الأط انٍٓذسٔجًٍُ 

ٔ  AChE1كًب حبٍٍ أٌ انكبحٍَٕبث انفهضٌت حؤدي إنى حثبٍظ  . و 92ºبُشبعّ ػُذ    AChE1َشبعّ، ٌحخفظ 



AChE2  ببلإضبفت إنى رنك، ٔجذ أٌ انًثبغبث  .الإَضًٌٍٍٍجضئٍبً، بًٍُب ٌؤدي انكٕبهج إنى حثبٍظ كهً نُشبط

 فٍُبَٕ ثشٔنٍٍ، يثبظ حشبغٍٍ ٔ انًشكب انًخهبً  -0200، (PMSF)فٍُبٌم يٍثبٌم عٕنفَٕبٌم فهٕساٌذ 

(EDTA) ٌؤدي إنى حثبٍظ جضئً نلإَضًٌبثAChE1  ٔAChE2  بًٍُب نٕحظ انخثبٍظ انكهً يغ انًثبظ ببسا- 

 Ki)ٔيؼذل انخثبٍظ  (Ki)حى ححذٌذ َٕع انخثبٍظ ، ثببج انخثبٍظ  (p-HMB). ٍْذسٔكغً يٍشكٕسي بُضٔاث 

ratio AChE1/AChE2) ٔجذ أٌ . نهًبٍذاث انؼضٌٕت انفغفٕسٌت أٔانكشبًبحٍتAChE1  كبٌ أكثش حغبعٍت

كهٕسببٌشفٕط يٍثبٌم ٔ بشاًٌفٕط يٍثبٌم   ٔ أقم ، ببنًثبغبث يٍثٕيبٌم 2.90ٔ  2.14، 2.4نهخثبٍظ بُغبت 

. ، ػهى انخٕانAChE2ًنهًثبغبث إٌضسٌٍ، يبلاثٌٍٕ ٔ فٍُخشٔثًٍٍَٕ الإَضٌى  0.71ٔ  0.4، 9.7ت بُغبت حغبعٍ

ًٌٔكٍ الاعخفبدة يٍ ْزِ انُخبئج فً ػًهٍبث يكبفحت َٕاقم حًى انضُك ببخخٍبس انًبٍذاث انًُبعبت انخً حؼًم يٍ 

عٍت نفؼم ْزِ انًبٍذاث انؼظبٍت، كًب يغ يشاحم انًُٕ انًُبعبت الأكثش حغب AChE’sخلال حثبٍظ إَضًٌبث 

انخبطت بُبقم حًى انضُك ٔ انخً حؼذ يٍ  AChEحضٍف ْزِ انذساعت يؼهٕيبث أعبعٍت ػٍ خظبئض إَضًٌبث 

أْى انُظى انكًٍٕحٌٍٕت انًغخٓذفت نفؼم انًبٍذاث انؼظبٍت كًشكببث انفغفٕس انؼضٌٕت ٔانكشببيبث 
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ABSTRACT 

 The screening of acetylcholinesterase (AChE) (E.C.3.1.1.7.) during developmental 

stages, eggs, larvae, pupa and adults of Aedes aegypti was detected.  Chromatography on a 

Sephacryl S-200 column revealed the existence of two forms designated as AChE1 and 

AChE2. Different expression patterns of AChE1 and AChE2 activities were detected.  The 

highest expression of AChE1 and AChE2 were detected at the egg and adult, respectively. 

The native molecular weights of AChE1 and AChE2 from Ae. aegypti were estimated to be > 

2,000 and 100 kDa, respectively. The properties of AChE1 and AChE2 from Ae. aegypti 36h-

old eggs were studied. The substrate specificity of enzymes showed that the relative activity 

% for butyrylthiocholine iodide was 9.4 and 11.6 for AChE1 and AChE2 as compared to 

acetylthiocholine iodide (AcSChI), respectively.  The Km values for Ae. aegypti AChE1 and 

AChE2 were 0.256 and 0.288 mM AcSChI, respectively. Both enzymes had the same 

temperature and pH optima at 40˚C and 7.5, respectively.  AChE1 was thermal stable up to 

40˚C, while AChE2 lost 20% of its activity. All the metal examined caused partial inhibitory 

effect on the two enzymes, except Co+2 caused complete inhibition. While PMSF, 1,10-



phenanthroline, trypsin inhibitor and EDTA caused partial inhibitory effect on both enzymes, 

the activities were completely lost by p-HMB. The type of inhibition, bimolecular rate 

constant (Ki) and Ki ratio AChE1/AChE2 for organophosphate or carbamate as inhibitors 

were detected. AChE1 was 0.9-, 0.69- and 0.48-fold more sensitive to inhibition by 

methomyl, chlorpyrifos-methyl and pirimiphos-methyl, and 4.3-, 1.9- and 1.36-fold less 

sensitive to inhibition by eserine, malathion and fenitrothion than that of AChE2, 

respectively. These results could support vector control program by choosing the right 

pesticide which specifically inhibits any of the molecular forms of AChE’s at the right 

developmental stage.  In addition, the obtained results provides important biochemical 

characteristics of the enzyme AChE from the dengue vector Ae. aegypti, the target of 

neuropesticides such as organophosphorus, carbamates and pyrothroid compounds.  

 


