Tap huan vé Phwong thirc tac dong (MoA)
ctia Thudc trir sau

T6 cong tac vé MoA clia IRAC
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“Phuwong thirc tac dong” (MoA) ctia thudc trir siu
la gi?

MoA xac dinh cach thirc ma mot loai thudc trir sdu tac dong lén
con trung/nhén & cap do phan tw

Tai sao viéc xac dinh MoA cla Thuéc trir sdu la can thiét?

Nam rd Phuong thirc tac dong chia mot loai thudc trir sau
I3 chia khod d& quan Iy tinh khang

Uy Ban Hanh Ddng Quan ly Tinh Khang Thudc trir sdu (IRAC) la ban diéu phdi
cla nganh thudc BVTV chiu trach nhiém vé quan ly tinh khang sau hai

IRAG



Suw hap thu, phan bd, chuyén hoa va bai tiét (ADME)
I3 yéu t6 quan trong trong sinh kha dung (bicavailabiiity) ca thudc trir sdu ’

m Absorption (hap thu)

O Qua l&p biéu bi
O H&p thu qua dudng miéng
O Hit vao qua cac 16 khi dudi dang hoi

m Distribution (phan bd)
0 Vao co thé téi diém tiép nhan (target site)
0 Metabolism (trao d6i chat — bién déi)

0 Bang co ché phan &ng clia con trung

m Excretion (bai tiét)

IRAGC



Thudc trir sdu tac dong lén cac protein chirc ndng quan trong

gitr vai tro diéu phdi cac quy trinh séng

Protein muc tiéu
vd: kénh ion

DPiém lién Ikét

Phan tr thudc
trir sau }
\_ .‘ J |
Thay déi chirc
. . ’ nang protein
1. Mot protein cé thé cé > 1 diém lién két @
cho céc phéan tir thudc séu
2. Cac diém lién két cu thé ¢ thé hoat dong vdi Thay ‘,16i
cac cu truc hod hoc khac nhau. phan ung
sinh hoc
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Khai niém Ti‘én-thuﬁ'c trwr sau (Pro-Insecticide)

Mot Tién-thudc trir sdu ¢ thé khdng cd hiéu luce truc tiép [én

protein muc tiéu, nhung sé tadc dong sau khi dwgc chuyén
hod thanh dang hoat chat bén trong cén trung gay hai (in

vivo). Pay c6 thé |a mot céng cu dé:

Tién-thudc trir séu + Giatang hiéu lyc qua sinh kha dung
woa + Gia ting tinh chon loc v&i con trung gay hai.

Thuoc trir sau

% o
—

%

Protein
muc tiéu

Thay déi
chirc nang protein
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Cac co ché khang thudc trir siu chu yéu

[ e ?' N
chuyén hoa va/hoic

~ Protein
Thudc trir sdu . muc
tiéu

Thudc trir séu\\gé(

Bién d6i gen muc tiéu can
thiép t&i tinh lién két cta
thudc trir sdu

Protein
muc tiéu bi
thay déi




Cac protein chirc nang la muc tiéu tac dong
chia thudc trir sau

. Bo phan/
ion Enzyme > phans
Co quan cam nhan
(Chat nhan, Thu cam, hay Thu thé)
Thiét yéu Chat xtic tac b6 chuyén doi
hoc
Cpl Phai tir (ligand)
“
OO
Na*Ca?*K* U’
or €I Protein ting cwong v
phan dng hod hoc Lién két clia phéi tlr

kich hoat phan t&ng
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Cac loai phwong thirc tac dong (MoA) chinh
ciia thudc trir sau

. Than kinh, hé co (van déng)

. Sinh trwéng
. Tiéu Héa / Rudt Non

. Chua biét hodc khéng dic thu
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Cac kénh trao doi ion la cach tac déng quan trong
ca nhém hoat chat gay roi loan than kinh-co

Na* Ca?* (I

Té bao duoc bao boc bdi mang té bao, mang nay hoat ddng giéng

- ~—— nhu mdt chat cach dién ngdn cach hai méi trudong dan.

e Nt/

Sy phan tach khéng d6i xirng cla cac dién tich qua mang té bao
lam cho bén trong tr& nén am so vdi bén ngoai té bao (dién thé
mang)

{ Kénh trao déi ion]lé cac protein mang tao 16 cé chirc ndng truyén

Nafy€a?*
hoac CI-

Céng kénh lon (Gating): Kich hoat
mé& kénh (dién &p, phdi tir...)

D6 nhay cdm cua: Uu tién ion cla
kénh

L

tin hiéu bang viéc kiém soat dong ion qua mang t& bao. Cudng do
cla chung so vdi dién thé mang sé xac dinh hudng dong ion.

Trong cac té bao kich thich dién (t& bao than kinh, t& bao co), cic
kénh ion dong mot vai trd quan trong trong viéc truyén tin hiéu
nhanh qua mo6t khoang cach xa.
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\

«—

Hé thong than kinh co’ cha c6n trung:
Chuyén mot kich thich thanh hanh dong (co)

Kich thich

Co
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Cac loai té bao than kinh khac nhau tham gia vao
qua trinh truyén va tinh chinh tin hiéu

Co

«— Kich thich

Trung tdm .
NO-rON = ha thdng than kinh
diéutiét

\,trung wong

Hé thong than knlnh trungu’o’ng (CNS)
kiénr soat con trung

|
[
\
v
\
'
.
'
\
'

/TN

no-ron
than kinh

interneuron
\ (trung gian than kinh)

\

{ hibitory neuron ( ',"
&8b3ao than kinh trc ché) /

motoneuron
y.than kinh van dong)”.-*
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Cac kénh ion dong vai tro da dang trong
hé théng than kinh co’

Trung tdm -

-----
FPPPTTILL L
.

.
.
N,
e
e
e
e
e
e
‘e
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Tong quan vé cac kénh ion dwoc xem 1a muc tiéu
chia cac chat gay roéi loan than kinh co’

_______________

Trung tém“‘n‘
hé théng than kinh*..
trung wong

Kénh giai phdng
ion Canxi

cdac kénh cation
dién thé thy thé

.
“”
.
.
PR
.
.
.
.

Glutamate

m Ui

Glul:!

Gama Amino
Butyric Accid ’
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Cac kénh TRPV t6n tai trong cac no-ron than kinh cdm
gidc chuyén biét — té& bao phat hién sw gidn co’

-
-

| no-ron
......... | | diéutiét

Na*, Ca?*

2
-
RN

Ganglion

. TRPV

no-ron
than kinh

interneuron
(trung gian than kinh)
\

pitory neuro
bao than kinh trc ché

motoneuron "
(day than kinh van dong) /.-
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Cac kénh TRPV déng vai tré6 quan trong trong viéc truyén tin
hiéu c@ia co’ quan thu thé cing co’ cia cdn trung
(Chordotonal Organ)

& e Thigiac
Q‘w ¢ Vigidc
. “ e Khttu giac
'l‘ * Xucgiac
. e Thinhgidc (dng ten) Cam nhan
e Trong luc (ang ten) bé’l
e Cam gidc* (cdc khdp néi)
e Khac cac thu thé cing

No-ron than kinh *Proprioception (cam giac) la khd nang phat hién vj triva

clr ddng twong ddi clia cac bd phan trén co thé

(C()n trung cling co cac htuj\

Khi mot bac sy kiém tra cac phan thé cang dé phat hién cac
xa v&i mot chiéc bua cao su (phan \ Iwc lién két khép.
xa giat dau gbi), cac thu thé cang N(\‘ :\

cuc bd duoc kich hoat, truyén tin
hiéu t&i tuy séng va tré lai co dich. J
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Thudc trir sdu tac dong trén cac kénh TRPV dé can thiép
vao thu thé cang

m Diéu tiét kénh TRPV anh hudng Ién cdc co quan thu cam (COs), lam cing cac thu thé tai cac khdp ndi cla con trung —
noi cdm nhan vi tri twong déi clia cdc bd phan co thé. (proprioception)

\

Chén bi kéo dai do diéu kién kénh TRPV
> (c6 thé twdng twong nhu “phan tl” bla cao su)

m  Céc kénh TRPV lam tang tin hiéu co hoc yéu trong té bao than kinh thu cdm (chordotonal neurons)

.___H‘..
g

1. Phét hién o ' “‘w\
tin higu 2. Tang cudng N
tin hiéu _ .
.

“’if’ =
e
] AV ‘I' \ - v
Kénh cdm --*"'____ . _-_-'\H .f’ﬁ
rng co TRPV “R____ _—
hoc — —

m Diéu tiét kénh TRPV tao ra cdc tin hiéu than kinh thu cdm lién tuc, doc 1ap vdi chuyén déng cla khdp. Diéu nay khién
con trung bi té liét va khong thé phdi hop chuyén ddng, dan dén viéc ngirng &n nhanh chéng, déi va cudi clng 1a chét.
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Kénh TRPV va diéu chinh thu thé cing co’
(Chordotonal Organ)

Nhém 29: Nhirng chat diéu

tiét co’ quan phadi tl - diém

tac dong (target site) khong
xacdinh

Nhém 9: Chat diéu tiét kénh TRPV

phditlr (Chordotonal organ TRPV)

CF; O
S H/\CN

Pymetrozine

. . Flonicamid
Pyrifluquinazon

9B Pyridine
azomethine

derivatives

9D Pyropenes 29 Flonicamid

Flonicamid tao ra céc triéu chirng twong tu nhu diéu kién kénh TRPV va gidng nhau céc
chat chuyén hod tich cuc cdia né anh hudng 1én cac co quan. Tuy nhién, Flonicamid cé vé
nhu khong tac déng truc tiép Ién cac kénh TRPV, diéu nay cho thdy mét diém muc tiéu
khac biét trong co ché thu thé cang co.
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Tong quan vé cac kénh ion dwoc xem 1a muc tiéu
chia cac chat gay roéi loan than kinh co’

_______________

Trung tém“‘n‘
hé théng than kinh*..
trung wong

Kénh giai phdng
ion Canxi

cdac kénh cation
dién thé thy thé

.
“”
.
.
PR
.
.
.
.

Glutamate

m Ui

Glul:!

Gama Amino
Butyric Accid ’
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no-ron
than kinh

,+** Kénh ign Natri
-~ '

Thudc trir sdu hoat ddng ion Natri (sodium channels)

________
- -

”I“ "’ no,-ron
diéu tiét
Na*

Sodium

\_Channel /

CNS

.

interneuron

\(trung gian than kinh)

\

‘
inhibitory neuron)

than kinh trc ché)
0 & /

motoneuron
ay than kinh van dong)

~3%
~-
-
el

”"
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ion Natri (sodium channels) dONng vai tro tdi quan trong
trong viéc truyén tin hiéu giira cac té bao

Na*
Kénh Natri

—

Céc soi truc (Axon) la cdc b6 phan
giong nhu soi cdp dai cda té bao
than kinh mang tin hiéu dién dén
diém ndi vdi té bao khac

Cac kénh natri phu thuoc
vao dién ap chira mot cam
bién dién tich hop giup
phat hién nhitng thay doi
tich cwc cuc bo trong dién
thé mang.

Diéu nay kich hoat viéc m&
cac kénh va xam nhap
Natri.

Viéc xam nhap Natri tao ra
dién thé mang duong tir d6
chuyén ddi lan lwot cac
kénh natri, va truyén tin
hiéu doc theo soi truc.
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Diéu tiét va chan kénh Natri

Diéu tiét kénh Natri

Pong

N lll ll@"’

\

Chin kénh Natri @

béng

kéo dai thoi gian md kénh

kéo daitiém ndng hoat dong

kich thich day than kinh & ban 13p di [3p lai
gay hung phan

K=
P

\_

e |am tdc nghé&n cac clra kénh natri
e khod/ chan cic tiém ndng hoat déng

than kinh

e lam té liét

IRAGC



Thudc trir sdu hoat ddng co’ ché ion Natri

Nhém 3: Chat diéu tiét kénh Natri

Etofenprox .
Tefluth
eluthrin 3B DDT, Methoxychlor

3A Pyrethroids Pyrethrin S (Chi c6 cac daidién quan trong clia nhém 3A dugc mé ta)

Nhém 22: Chat chan kénh natri phu thudc vao dién ap

Indoxacarb

22A Oxadiazines 22B Semicarbazones

IRAG



Tong quan vé cac kénh ion dwoc xem 1a muc tiéu
chia cac chat gay roéi loan than kinh co’

CNS
Ganglion ™.

IRAC



Thudc trir sdu hoat ddng trén cac thu thé
Acetylcholine nicotinic (nAChR)

Kich thich
bén ngoai

CNS ‘
Ganglion

ZA\

diéu tiét

no-ron H \

th‘én kinh E . N N Y e
! S5 e LT -
/~ Acetylcholine™ :':..." ............... .'
l‘..li. ------- ) !
) [« A = i
= 5 © “(tru i A/ A
it o inhibitory neuron) ‘:‘
) A ) :-\ ,-: & fé-.e_ kinh=’c ché) Y o
e ~“-. motoneuron !
nAChR

day than kinh van dé J...u

e -

i
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Thudc trir sdu hoat ddng trén cac thu thé
Acetylcholine nicotinic (nAChR)

Chat truyén dan than kinh
chang han nhu Acetylcholine © néi
khodng céch tin hiéu (khdp than kinh)
gitra cac té bao bj kich thich (t&€ bao than
kinh — no-ron, t& bao co)

Hau hét cdc khdp than kinh kich thich
nhanh & than kinh trung wong cta cén
trung st dung Acetylcholine 1am chat
dan truyén than kinh

Bong khép than kinh chira Acetylcholine
c6 thé giai phong vao khdp than kinh dé
phan &ng lai cdc xung than kinh va kich
hoat nAChRs

-~




Thudc trir sdu hoat déng trén nAChR

e Lién két clng vi tri

nAChR

v&i acetylcholine

e gidiman cdm nAChR

diéu tiét allosteric
nAChR ~

Lién két t&i dang kénh md
acetylcholine tai mot vi tri
(allosteric) khac biét va gilr cac
kénh mo

/
C o )

=
<«

\Q

4,

\ 4

Nat*, Ca?*

Céthégayra hung phan
va té liét co co

K NnAChR )

Cothé gayra

(i hung phan

va/hoac
té liét/ &c ché

khoa kénh nAChR

e |am tic nghén cac 16 va
chan cacdong ion

e ngan chdn sy truyén
tin hiéu a‘ylcholine

Co thé gay

té liét
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Tom tat vé Thudc diét con trung hoat dong trén cac
thu thé Acetylcholine nicotinic (hnAChR)

Nhém 4: Chat diéu ti€t canh tranh thu thé nicotinic acetylcholine (nAChR)

ol

Nicotine

4A 4D

iy
Clothianidin Thiacloprid . .
Neonicotinoids Butenolides

Nhém 5: : Piéu tiét sy Nhém 32: Piéu ti€t cam dng
cam (rng clia thu thé thuy thé nicotinic
Spinetoram Nicotinic acetyl choline acetylcholine (nAChR)vi tri Il

majar companent R =H 56 single ™" % itri
companent R =CH, 5 6dotble (nAchR) vi tril

N3

SO
1
s
GS-omega/kappa Thiocydam L
B It
HXTX-Hvla S i‘ N

eptide . .
5 Spinosyns (&2 14 Nereistoxin Shiosultap-

analogues i sodium

Spinosad

maj or companent R =H
minorcomporent R = G4 |

IRAG



Tong quan vé cac kénh ion dwoc xem 1a muc tiéu
chia cac chat gay roéi loan than kinh co’

_______________

CNS
Ganglion ™.

.-"'"
.
r
-
F Ma’
P

‘ Sodium
‘ _,_Channel

.
wer®
wer®
--------
s
wer®
wer®
et
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Thudc trir sdu hoat dong trén kénh clorua GABA
GABA-gated chloride channel (GABA-CI)

-

— Co

P Kich thich i
T bén ngoai ’

\ no-ron

P diéu tiét

Ganglion ™.

no-ron
than kinh

interneuron
" (trung gian than kinh)
§
inhibitory ne 1 weed
/‘( than kinh

motoneuron
day than kinh van déng)

Cr

“_GABA-CL/
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Thudc trir sdu hoat ddng trén kénh clorua GABA

GABA-gated chloride channel (GABA-CI)

/" GABA ) / 4

/ ,
\ /I ‘}/

\_GABA-Cl/

b
pay
GABA 13 1a mét chét dan truyen than é,
kinh (rc ché chinh trong than kinh trung \ \ ”
uwong va cac khép than kinh co

Dong chay cla cacion Cl- tich dién am \\\\ \/

c6 tac dung trc ché, chdng lai cac tin
hiéu kich thich

/
== @ -‘%‘

\
\
|

|
|
|

|

/ t& bao trc ché

/\tha n kinh
N
A N

\.
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Thudc trir sdu hoat ddng trén kénh clorua GABA
GABA-gated chloride channel (GABA-CI)

GABA-Cl antagonists

e Chincaclbvangin
dong clorua, gy roi
chirc ndng e ché cla
kénh.

\_

cl
GABA-CI

GABA-Cl allosteric
modulators
[ e Lién két cac chat diéu tiét anh
huwdng tiéu cuc |én GABA-CI,
can thiép vao chirc nang rc

J

ché cua kénh.

Gay tac va can thiép vao chirc ndng Urc ché gy co giat va tlr vong.
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Tém tat cac thudc trir sau tac dong Ién GABA-CI

Nhém 2: Chat déi khang kénh clorua - GABA

MG Fy
H

=]

MMy
Ethiprole Fipronil

Chlordane Endosulfan

N
F

]

2A Cyclodiene Organochlorines 2B Phenylpyrazoles (Fiproles)

Nhém 30: Chat diéu tiét cAm (rng kénh clorua GABA

Fluxametamide

Broflanilide Meta-diamides &
Isoxazolines
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Tong quan vé cac kénh ion dwoc xem la muc tiéu cda
cac chat gy roi loan than kinh co’

CNS
Ganglion ™.

IRAG



Thudc trir sdu hoat ddong trén kénh Clorua Glutamate
Glutamate-gated chloride channels (GluCl)

— Kich thich

S bén ngoai
\ no-ron
4 diéu tiét

Ganglion

no-ron
than kinh

interneuron

“.‘(trun gian thankinh) /7 | "\ eruuenn,

u’cch &)

motoneuron G
day than kinh van déng) /-

~
o
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Chat diéu tiét Allosteric ciia Glutamate (GluCl)

GIutamate

It

\ GIuCJ

e Sy trc ché kénh GIuCl lan réng trén cac té bao co va than
kinh cGa con trung, &rc ché dan truyén xung than kinh.

e Chat diéu tiét GluCl kich hoat dong clorua gay ra su té
liét xiu dan

IRAGC



Thudc trir sdu hoat ddong trén kénh Clorua Glutamate
Glutamate-gated chloride channels (GluCl)

Nhém 6: Chat diéu tiét cdm rng kénh clorua glutamate (ClucCl)

AbamectinR1 = major component R2 = Ethyl
minor component R2 = Methy |

. Lepimectin
Emamectin P

benzoate R1= . 2O

6 Avermectins & Milbemycins major component R = Ethyl
OH minor component R = Methyl
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Tong quan vé cac kénh ion dwoc xem 1a muc tiéu
chia cac chat gay réi loan than kinh co’

CNS
Ganglion ™.

GluCl

IRAG



Tac dong cha thudc trir sdu trén thu thé Ryanodine
(RYR)

-----
e

— Kich thich

S bén ngoai
\ no-ron
diéu tiét

Ganglion

no-ron
than kinh

“. interneuron
g gian than kinh)

uro (
a0 thian kinfi e ché) :

motoneuron G
/
day than kinh van déng) /-

~
o

IRAC



Thu thé Ryanodine (RyR) déng vai tro chi chot
trong sw co co’ ciia con trung

, ‘ v Y Y
céng 1 ﬂéc ion Ca2*divao té bao cdh
|
motoneurom ‘ kich hoat RyR dat tai tui Ca?* dy

trir bén trong té€ bao co dé giai

/ \ Bong chira day

. \ " Glutamate phdng Ca?* vao té€ bao chat
P e S6 lugng Ca?* tang kich hoat
[~ nhiéu RyRs hon, dian dén viéc
c;j::,‘;;‘: \’\\ \ gidi phéng CaZ*khéng 16
kich thich " X S S g A .
yd e Diéu nay lam cho céac soi co
f Voltage-gated ¢ . = ~ o
| calcium channels ngan lai, dan dén co té bao co.
\ e Chat diéu tiét RyR m& thu thé
Sgico / RyR \ ryanodine doc 1ap v&i nong do
\

‘ canxi trong té€ bao chat gy co

\ e , co khéng kiém soat, té liét va
A = ‘A‘ \1
N / t vong j

Té bao co
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Diéu tiét RyR

Nhom 28: Ryanodine receptor modulators

N/\\

Chlorantraniliprole R=Cl
Cyantraniliprole R=CN ™ J W

"]
""ﬁ.‘- f"n i B e
Cyclaniliprole
Flubendiamide
fl=n
W ;ﬁL\
] M a0 u CF;
¥
(= ﬂ ;H
W
@
HE W

28 Diamides

Tetraniliprole
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Cac enzym tac dong dén cac chat giy roi loan than kinh co’

CNS

no-ron .
Ganglion

diéu tiét

““““

Acetylcholine-
esterase
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Acetylcholinesterase (AChE) phan huy
Acetylcholine trong khép than kinh

Acetylcholinesterases phan huy
Acetylcholine dé ngat tin hiéu sau khi
né duoc truyén vao khép than kinh

/Céc chéat trc ché enzyme AChE lién kétvéi vi tri hoat dong cha
enzym, ngan khong cho Acetylcholine lién két (khéng thiy
phan Acetylcholine thanh Acetate va Choline)

aced ot noline

Bong day
Acetylcholine.

-

\_ Gore) + Go) )
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Chat rc ché Acetylcholinesterase (AChE)

Nhém 1: U'c ché men than kinh Acetylcholinesterase (AChE)

X

Methamidophos

Acephate

. ch lorpyrifos

X

Dimethoate

Malathion

Pirimicarb (Only major representatives

Triazophos
of the groups are shown)

1A Carbamates 1B Organophosphates
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Cac thu thé tac déng dén cac chat gy rdi loan than kinh co

Thu thé
Octopamine

Co

CNS

.
ot
.
.

no-ron
diéu tiét

0
PSR

o
.
.
.
o
.
.
.
(s
K

.
“‘
.
o
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Thu thé
Octopamine

Chat ddi khang thu thé Octopamine

a-adrenergic-like
(OctaR)

B-adrenergic-like
(OctpR)

ATP

cAMP

Chat déi khang thy thé Octopamine
I3 chdt din truyén thin kinh diéu
tiét chinh & cén tring; né cé thé
lam téng mdc d§ kich thich chung
giéng nhur adrenaline & déng vat cé
Vi

Khi dugc giai phdng, Octopamine
lién két v&i cdc Thy thé di kém
protein G (GPCR) trén mang
postsynaptic (no-ron nhin), cé thé
két hogp véi G-Protein (afly) téi
Phospholipase C (PLC), mdt loai
enzyme xuc tac hinh thanh IP; do
dé cé thé kich hoat cdc kénh giai
phéng Ca** ndi bao. Cic thu thé
octopamine khac dugc két hop vdi
adenylyl cyclase (AC) dé kich thich
san xudt cAMP.

Chat chld van thy thé Octopamine
¢ thé bit chudc hoat déng cla
chat din truyén thin kinh nay
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Chat doi khang thu thé Octopamine

Nhém 19: Chat chlivan
thu thé Octopamine

Amitraz

19 Amitraz

IRAG



Tém tat cac co’ ché giy roi loan than kinh co’ va
vai tro sinh ly chinh cua chung

/ Cac kénh ion

IR TTRIE | 8 ] | m

Kénh Sodium nAChR GABA-CI GludCl
TRPV Channel
Kich thich Ucchésy DAn truyén th3
7 . \ ) y yén than
Cam gidc ATUVe.‘fA‘ hoaut sy truyén xung dan truyén xung kinh trc ché coco
\ dong tiém ning than kinh than kinh /

Cac thu thé
Thu thé
esterase Octopamine

( Enzymes

Acetylcholin-

Kich thich sw truyén Kich thich sy truyén
\ xung than kinh xung than kinh
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Cac loai phuwong thirc tac dong chinh

cua thuodc trir sdu

Than kinh - Cor

Sinh trwd'ng - phat trién
Ho hép

Tiéu Héa / Rudt Non

Chua biét hodc khéng dic thu

IRAGC



Thong tin co’ ban vé tac dong lam rdi loan sinh trwéng
va phat trién cda cdn trung

Bo xwong cla con trung & bén ngoai (bd xwong ngoai) va chira kitin. Vi bé xwong ngoai
khong thé mé réng, nén khi con trung trudng thanh, ching can phai thay thé bang mot
bd xwong I&n hon qua qua trinh 16t xac — qua trinh nay doi hdi téng hop kitin. Qué
trinh 16t x4c xay ra trong diéu kién kiém soat ndi tiét t6 nghiém ngat:

<N,

Hormone 16t xac Hormone ting trué'ng
(Ecdysone) (Juvenile Hormone - JH)
_ Tring
— LétXéc -
Ecdysone duogc giai 2> !
— Lot xdc sc giai v > N
i R o ’ Cac giai [ \
phéng b&i dot nguc g doan &u _ 7 /I ngan can qua trinh
trudc trong 16ng nguc. E Py stxic tring 3 16t xac sang giai doan
. = 8 tié
o 3 ké tiép.
Ecdyson gay ra qua trinh 2| » @
nr oz Q. | —» Nhéng T y
6t xac B - San xuat JH ngirng trong
“ . qua trinh bi&n thanh
| — Bién hinh ! thanh trung.
Con M2 \\7 44}
trudng

thanh
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Tac dong gay roi loan qua trinh Sinh truwédng va
Phat trién con trung

1. Thu thé hooc-mén hat nhan
Nuclear Hormone Receptor (HNR)

Thu thé e Thy thé
: NHRs thay d6i biéu hién cla cac gen can thiét cho qua trinh |6t Juvenile
ECdyso ne xac - ecdysis (EcR) hodc hinh thanh c4u tric trwdng thanh (JHR)
Hormone
Ecdysone 1

\V,

"'ll_.,i"'

Xung Proteicn JH ngan chan
Ecdysone |6t xac tdi giai
gdy raqua doan trudng

trinh 10t xac thanh hon

EcR agonists kich hoat truc ti€p va lién tuc JH gid kich hoat thu thé JH va ngan chan su

cacthu thé Ecdysone khién cén trung chuyén phét trién dang thanh trung, khién cho con

sang giai doan 10t xac sém, khong hoan thién, trung & trang théi "chua trudng thanh"

cudi cung dan dén cai chét

IRAG



Gia/ Bat chwéc hdoc-mon tré
Juvenile hormone mimics

Nhoém 7: Gia hoocmon tré

Hydroprene R1 =ethyl, R2=H
Methoprene R1 =isopropyl, R2 — OCH,

o
Ry
)k/\/k/WLo’ R

Kinoprene R1 = propargyl, R2 = H psh0/call Pyriproxyfen

7A Juvenile hormone analogues 7B Fenoxycarb 7C Pyriproxyfen

Chat chdi van thu thé

Nhém 18: Chéat chii van thu thé Ecdysone

Halofenozide Tebufenozide

18 Diacylhydrazines
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Tac dong gay réi loan qua trinh Sinh trwdng va
Phat trién con trung

2. Uc ché tong hop Kitin

Téng hop Kitin

e Kitin la mot polymer ctia N-Acetyl glucosamine
/\ T (NACcGIc; )
e Téng hop Kitin st dung NAcGlc da duogc kich hoat

(UDP-NACcGIc; UDP-@) d€é mé rong phat trién chudi
| kitin
e Chuoi so khai duogc giai phdng vao khong gian
ngoai bao
e Can thiép vao qua trinh tdng hop kitin dan dén bd
xuong ngoai bi yéu va mém; cac phan phu va co
quan sinh dung bi bié€n dang.

uor4 uor @
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U'c ché tong hop Kitin

Nhém 10: Chat irc ché su sinh trwdng clia nhén anh huéng dén CHS1

o

Diflovidazin

Etoxazole

Clofentezine Hexythiazox

10B Etoxazole
10A Clofentezine, Diflovidazin, Hexythiazox

Nhém 15: Chat rc ché sinh hoc tdng he'p kitin anh hwéng téi CHS1

Flufenoxuron Novaluron

15 Benzoylu reas (Only major representatives
of group are shown)

Nhém 16: Chat (e ché sinh
hoc téng hop kitin, loai 1

<
5

Buprofezin

16 Buprofezin
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Tac déng gay roi loan qua trinh Sinh truwéd'ng va
Phat trién con trung

3. Uc ché ACCase

co,
Acetyl | === Malonyl

CoA \
Acetyl
.

CoA

co,

Axit béo

Vil

ACCase (acetyl CoA
carboxylase) xuc tac giai doan
dau tién va giai doan gidi han
t&c dd cla qud trinh sinh tdng
hop axit béo

Chat (rc ché ACCase ngén nglra
sinh téng ho'p chat béo, chat
can thiét cho qua trinh sinh
trudng va phat trién, din dén
viéc 16t xac khong hoan thién
valam kho teo con trung
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Chat trc ché acetyl CoA carboxylase

Nhém 23: Chat trc ché acetyl CoA carboxylase

Spirodiclofen Spirotetramat

\ 23 Tetronic & Tetramic acid derivatives /
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Tém Tat cac phuwong thirc tac dong dén sw Sinh trwdng
va Phat trién con trung

-

Nuclear Hormone Receptors

Juvenile \

Ecdysone Hormone
Receptor Receptor
Ecdysone JH
Xung JH ngan chan
Ecdysone |6t xac tdi giai
a ! o e L o el L 1A doan trudn,
tf\fx] rlzé)?l)::c N’HRs thay-déi biéu hien ‘cua ca\c gen::an t,hlet c,ho qu.’:} trinh 16t thanh horng
\ xac - ecdysis (EcR) hoac hinh thanh cau trdc truang thanh (JHR)

f

J

Enzymes
Téng hop - Acetyl CoA @

Kitin - carboxylase et T cek 5%%
T6ng hop Kitin | Téng hop axit béo Cok Sy

Thougitifiehi et itrah g tailielna chimhiaco ey hiu it eot Alia el aehing i Pty h hsrRACYE cae/dong: iy eharit viéh KB RBhg dHii trae it nTa viglg i ding Na thu J&t
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Cac loai phuwong thirc tac dong chinh

cta thudc trir sju

Than kinh - Cor

Sinh trwé'ng - phat trién
Ho hap

Tiéu Héa / Rudt Non

Chua biét hodc khéng dic thu

IRAGC



Thoéng tin chung vé Hé hd hap va Co ché
bao toan nang lwong

—

Céac t& bao nhan nang lugng qua cac thuc pham “oxy hod” nhu
chat béo, dudng dé tao ra CO, va nudc. Trong té bao, quy trinh
nay dwoc dién ra qua nhiéu buéc trong dé Oxy (0,) dugc thém
vao nhién liéu (tlr nudc) va Hydro (H,) bi loai b, tir d6 nhién liéu
dugc chuyén hod thanh CO,.

= e

Hydro bi loai bo khi thém vao hydrogen
NAD (mot dang vitamin B3) tao thanh
NADH. Viéc tii tao NAD can phai cé oxy,
tao ra nudc va giadi phéng rat nhiéu ndng
lwvgng.

Mitochondrion

Hau hét cac budc nay dién ra trong mot
phan d&c biét cla té bao dugc goi la
mitochondrion (ty thé). Mitochondrion cé
mothé théng mang kin cho phép ning
lwong gidi phong duoc thu nhan bang
@ch taora ATP, cung cap nang lugng cho

nhieu qua trinh te bao.

IRAG



Nhiéu phirc ho'p protein can thiét dé bao toan nang
lworng san ¢co

Phirc hop |

Ng
+ ATP
:? o synthase (V)
> o NADH
= +—
2 D NAD (i
5 3 ® ATP
= =
Qua trinh oxy hoa NADH tai Phirc Dong Electron #&— khdi Enzyme ATP synthase
hop | phuy thude vao mot chudi dau béng qud trinh oxy hoa, thic day (Complex V) dugrc thic day
chuyén hoa chl yéu duoc chira bén viéc thu thy oxy tai Phivc hop 1V vae bang porton gradient va la
trong Complex |, va bo'm proton chat xuc tac dé hinh thanh
Complex IV doc mang ATP

Enzyme succinate dehydrogenase

(Phirc hop 11) cung cép céc electron vao
huoi va ciling can thiét ch 3 tri 3 \

rinh oxy hoa th ham tong thé
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Mang ty thé ngoai

Mang trong

Cach thudc trir sdu can thiép vao qua trinh hé
hap té bao:

1. Uc ché cac Complex tir | - V

C4c chat (rc ché clia mét trong cac phirc hop van chuyén dién tir -1V
hodc mitochondrial ATP synthase (phtrc hop V) lam cho té bao thiéu
ndng lwong bang cach ngidn chan hinh thanh ATP, dan dén té liét.

IRAG



Chat t&rc ché Complexes I-V

Nhém 21: Chat trc ché van chuyén dién tlr phirc hop | clia ti thé

Fenazaquin

Rotenone

~ 21B Rotenone

Acequinocyl

20A Hydramethylnon 20B Acequinocyl

Fluacrypyrim

20C Fluacrypyrim

20D Bifenazate

Nhém 25: Chat (rc ché van chuyén dién tir phirc

he'p Il cha ti thé

25B Carboxanilides

AlpP

Aluminium
phosphide

Ca P
32
Bifenazate
Calcium
phosphide

Nhém 24: Chat trc ché van chuyén
dién tlr phirc hg'p IV chia ti thé

CN -
Zinc
phosphide Cyanide
B salts
24A Phosphine
Phosphides

24B Cyanides

Diafenthiuron

12A Diafenthiuron

Nhém 12: Chat rc ché ti thé tao hg’p chat cao nang ATP synthase

-
v
Azocyclotin

Cyhexatin

Propargite

12B Organotin
miticides

12C Propargite

L2

a

Tetradifon

12D Tetradifon

IRAG



Cach thudc trir sdu can thiép vao qua trinh hé hip té bao:

2. Chiatach

)
_ | Uncouplers |
‘©
o
«% 5 \\ synthase (V)
£  SNADH 0,
2 2 NAD
® ©
= =

Uncouplers (chat tach) cs kha ning mang proton doc mang ty thé trong, do
do loai bd dai proton

= ATP synthase khéng con khd ndng cung cap cellular ATP
= Tiéu thy O, dwoc ddy manh

IRAG



Uncouplers - Chat gay chia tach

Nhom 13: Sw tach do6i cia phosphoryl hoa oxy héa
thong qua sw pha v& cua gradient proton

Chlorfenapyr Sulfluramid

13 Pyrroles, Dinitrophenols, Sulfluramid

IRAG



Cac loai phuwong thirc tac dong chinh
ctia thudc trir sau

. Than kinh & Co bap

. Sinh trwé'ng - phat trién

. Tiéu Hoa / Rudt Non
(rudt doan giira)

. Chua biét hodc khéng dic thu

IRAGC



Rudt non cua con trung la mot muc tiéu cho cac

chat diét con trung

(- Puorc gidi phdng trong phan rubt gitra c6n\

Déc té c6 ngudn géc trung khi an & “dang dong goi”
tir Bacillus E> e Khién té bao biéu mé rudt gitta phan hady <:|
thuringensis (bt) thong qua céc co ché khac nhau.

Q Két qua lam mat di tinh toan ven cla ruéu

oiita va khién con truneg gay hai chét
ISPRNPR [t Lty TR AT U s
i [ololofolololclolo
-

“‘ o= ,‘
N L 3 —
K. Y

“ .vd'-

L)

e
Rudt gii‘rat_“

-~

<

&
e

Rubt sau ~
Rubt trudc

Baculoviruses
(M6t logi virus Idy nhiém
cho déng vdt khéng
xuong séng)
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Phwong thirc tac ddong chia ddc td Bacillus
thuringiensis trén biéu mé rudt giira

1. hoatan tinh thé

2. kich hoat protoxin proteolytic
CRYSTAL

PROTEIN 3. monomer ddc t6 hoat hda lién két v&i cadherin & sw phan cat clia chudi

o AV xoan a-1

PROTOXIN
4. hinh thanh c3u tric tetrameric pre-pore

©/‘L/ 5. lién két tetramer v&i aminopeptidase-N hodc phosphatase kiém
7

AeT A% 6. hinh thanh pore

MONOMER

. QI’E‘I;AMER 0 § ‘AL::‘;TA;x § PORE FORMATION @
=
§ , ya g ®
HELIX a-1 \‘ i §
(3°) *ooooou
.m 199
@ CADHERIN ® @
LAE——S, SRy, e ==Y _
[ | s=————i] s CEE—
EE—— - 4 T 4
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Cac vi sinh vat gay roi loan trong rudt gitra con trung
gay hai

Nhém 11: Cic chat c6 ngudn géc vi sinh vat pha hiy niém mac ruét giira
con trung
K& ca cay trong chuyén gen thé hién ddc to Bacillus thuringiensis (tuy nhién, nhitng huéng dan
quan ly tinh khang cu thé cho cay trong chuyén gen khong dwa trén co’ ché luan phién MoA)

Bacillus thuringiensis
va protein trir sdu dugc taora
B.t. israelensis, B.t. aitzawai, B.t. kurstaki, B.t. tenebrionis Badillus sphaericus
Bt crop proteins*
Cry1Ab, CrylAc, Cry1Fa, Cry1A.105, Cry2Ab, Vip3A,

Céc san pham B.t. khac nhau tac dong lén di€m ti€p nhan khic nhau c6 thé dugc st
dungvéinhau ma khéng anh hudng t&i quan ly tinh khang.

Luan phién s dung gilta cic san pham vi sinh vat B.t. dac thu nhit dinh c6 thé mang
t&i loi ich quan Iy tinh khang trén mét s6 loai dich hai.

* Khi c6 sy khéc biét gitta cac thy thé cu thé trong rudt gitta sau hai muc tiéu, cay trong
K chuyén gen mang cac két hop clia nhitng protein nay mang lai loi ich quan ly tinh khang. J
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Phuong thirc tac dong cua Baculoviruses
trén biéu mo rudt giira

. Xdc cla virus phan hdy trong méi truong kiém cla rudt gitra
. Dich trich tir virus tiét ra di qua man bao chat dinh dudng dé gan vao cac thu thé

chuyén biét cta loai trén céc vi nhung mao cla té bao mé tru cia rudt gitra

. VO cla cac virus thi hop nhat véi mang té bao thai ra nucleocapsids (v protein va acid

nucleic) bén trong té bao)

. Tham nhap gian tiép bai protein cla virus dwoc goi la yéu t6 1ay nhiém qua duong

miéng (PIF 0-8)

PIF8
(P95) Components of core complex

|:| Loosely associated PIFs
PIFO  PIF1 // \\

(P74)

outside

|
| PIFS 1 [:I Affinity unknown

From Boogaard et al., 2018 Insects 9,
84

inside
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Baculoviruses hoat dong trén ru6t giira con trung

31 Baculoviruses

Anticarsia
Cydia pomonella GV gemmatalis MNPV

Thaumatotibia Helicoverpa
leucotreta GV armigera NPV

Granuloviruses & Nucleopolyhedroviruses

IRAG



Cac loai phurong thirc tac dong chinh
chia thudc trir sau

Than kinh & Co bap
Sinh trwé'ng - phat trién
Ho hép

Ruot gilra

Chuwa biét hodc Khéng cu thé

IRAGC



Khéng dac hiéu (&rc ché da vi tri)

F
'F..\H| F
7 L“‘F’

HyC-Br

% Methyl bromide

", Cryolite
: { Na,B,0,-10H,0

8A Alkyl halides o
F—i—F

8D Borates 8E Tartar emetic

Sulfuryl
fluoride

CI3C-NO;

8C Fluorides 8F Methyl isothiocyanate
generators

Chloropicrin

8B Chloropicrin

Khong giéng nhu nhiéu loai thudc diét con trung va thudc diét nhén khéc, cac chat dc
ché khdng dic hiéu hodc da vi tri khéng tac ddng trén moét vi tri muc tiéu riéng biét

~ s
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Cac chat trir sdu c6 MoA chwa duoc xac dinh

Dicofol

Nhém UNE:
Nhom UNB: Tinh chat thuc vat bao gdm céc Nhom UNF: Nhém UNM:
Tac nhan vi khuan (non- cht téng hop, chiét xust va diu Céc chat trir ndm/ trir bénh Céc chat gdy réi loan
Bt) véi MoA chwa duoc chuwa tinh ché véi MoA chua xac v@i MoA chua xac dinh hoac co’ hoc chua cu thé
xac dinh hodc chua chdn dinh hosic chwa chin chin chua chic chan

Chenopodium ambrosioides
near ambrosioides extract
Fatty acid monoesters with

glycerol or propanediol
Neem oil

Beauveria bassiana strains
Metarhizium anisopliae strain F52
Paecilomyces fumosoroseus
Apopka strain 97

Burkholderia spp,
Wolbachia pipientis (Zap)

Diatomaceous earth

Cac hop chat chura dugc xac dinh cu thé cé thé hoat dong trén mét vi tri muc tiéu riéng biét, nhung co ché hoat
dong van chua duoc xac dinh mot cach chac chan. Do MoA ctia chiing khong dac hiéu hoac chwa thé xac dinh,
cac thanh phan hoat tinh trong IRAC MoA nhém 8 (khéng dac hiéu, e ché da vi tri), 13 (tdch phosphoryl oxy
héa), va tat ca cdc nhém UN (UN, UNB, UNE, UNF, UNM ) duoc cho 1a khéng cé chung mét vi tri muc tiéu va do
d6 co thé dugc luan phién st dung tu do v&inhau trir khi ¢ Iy do lién quan téi khang chéo.




Thong tin tham khao

https://www.irac-online.org/

‘e x
Phuong thirc ,
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Dich hai Cay tréng Cac t6 cong tac Mg_pj'\_ép Tin tic
Thi nghiém
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Thong tin tham khao

Tai liéu goc tai:

Tai liéu dich tiéng Viét: 30/10/2023

Mcdic du Croplife Viét Nam va cdc té céng

tdc IRAC/HRAC/FRAC dd nd lwc hét sirc dé trinh
bay nhirng thong tin trén mot cach chinh xdc va
ddng tin cdy nhdt cé thé, chung téi sé khéng
dam bao tinh toan ven, hiéu qua, kip thoi hodc
trinh tw chinh xdc cua nhitng théng tin nay.
Trwdc khi dp dung, méi ngudri cdn cén nhéc cdc
quy dinh vé viéc st dung sGn phdm tai quéc gia
s& tai va tuyét déi tudn theo hwdng dén dwoc
céng nhén tai quéc gia dé.

Tai liéu nay c6 ban quyén © Copyright

Thuat nglt str dung trong tai liéu:
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