Romeo T. Cristina Medicamentul Veterinar / Veterinary Drug

Vol. 18(2); December 2024

Utilizarea biocidelor in domeniul veterinar
Use of biocides in the veterinary field

Romeo T. Cristina
FMV Timisoara

romeocristina@usvt.ro

Cuvinte cheie: micro-ghid, biocide, uz veterinar
Keywords: micro-guide, biocides, veterinary use

Rezumat

Prezentul material face parte din ciclul de cursuri de educatie continua dedicate colegilor medici veterinari
din cadrul SNEC / 2024. Sunt prezentate definitia, clasificarea si evolutia legislatiei domeniului biocidelor,
sfaturi si recomandari pentru utilizarea eficienta si sigura a biocidelor precum si ce ar trebui sa retinem in
materie de sanitatie si dezinfectanti biocizi. in partea a doua sunt prezentate cateva exemple de
substante/grupe biocide cu utilizare in domeniul veterinar, precum si diferite mecanisme de actiune
atribuite pesticidelor clasice si modern (ex. Repelentii, Sterilizarea insectelor, Feromonii (substantele
atractante), Chitin — inhibitorii, Bacteriile insecticide, Baculovirusurile, Sinergizantii de insecticide, Produsii
de fermentatie, Fenilpirazolii. Mai sunt prezentate si mecanismele evolutiei rezistentei la pesticide.

Abstract

This material is part of the cycle of continuing education courses dedicated to fellow veterinarians within
SNEC / 2024. The definition, classification and evolution of the legislation in the field of biocides are
presented, tips and recommendations for the efficient and safe use of biocides as well as what we should
remember in terms of sanitation and biocidal disinfectants. The second part presents some examples of
biocidal substances/groups used in the veterinary field, as well as different mechanisms of action attributed
to classical and modern pesticides (e.g. Repellents, Insect sterilization, Pheromones (attractants), Chitin -
inhibitors, Insecticidal bacteria, Baculoviruses, Insecticide synergists, Fermentation products,
Phenylpyrazoles. The mechanisms of the evolution of pesticide resistance are also presented.

Definitii Ce sunt biocidele?

in U.E. ,substantd chimicd sau un
microorganism destinat sa distruga, sa

Molecule care impiedicd inmultirea /
raspandirea microorganismelor pe diferite

descurajeze, sa faca inofensiv sau sa
exercite un efect de control asupra oricarui
organism daunator”.

in SUA (Environment Protection Agency)
»... un grup divers de substante otravitoare,
inclusiv conservanti, insecticide, dezinfectanti
si pesticide utilizate pt. controlul organismelor
care sunt daunatoare sanatati umane /
animale sau care provoaca daune la
produsele naturale sau manufacturate.

tipuri de suprafete de contact, inclusiv pe

pielea omului si animalelor.
Utilizarea biocidelor

reglementata in U.E.!
Autoritatile evalueaza riscurile utilizarii

este

unui  biocid inainte de a decide
comercializarea  produsului  pe  piata.
Dezinfectanti nu prezintd in totalitate

caracteristicile produselor biocide si, implicit,
nu au aceeasi eficienta,
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Regulamentul
Nr. 28/2012

Evolutia
imentul Reglementarilor U.E.
‘ in domeniul biocidelor

Regulamentul delegat
nr. 492/2014 de completare
a Regulamentului nr.
528/2012

Hotararea Guvernului nr. 933/2010 privind
modificarea si completarea H.G. Nr. 956/2005 ‘ l Corelarea cu

Ordinul M.S. nr. 10/2010 legislatia primara

Hotéréarea Guvernului nr. 617/2014 pentru punerea in aplicare
a Regulamentului (UE) nr. 528/2012

Ordinul nr. 433/1042/92/2014 pentru modificareasi completarea O.M.S.,

al M.M.P. si al pregedintelui A.N.S.V.S.A. nr. 10/368/11/2010

Ordinul nr. 629/900/82/2017 privind aprobarea H.G. nr. 617/2014 privind
stabilirea cadrului institutional $i a unor masuri pentru punerea in aplicare
a Regulamentului (U.E.) nr. 528/2012

Ordonanta de urgenta nr. 41/2019, privind stabilirea unor masuri in
vederea implementarii activitatilor de evaluare necesare pentru aprobarea
substantelor active ale produselor biocide si pentru autorizarea
produselor biocide

1. Principalele categorii de biocide

European Chemicals Agency (ECHA),
clasifica biocidele, Tn patru mari categorii:

a) Dezinfectante si
generale

b) Conservantii

c) Produsele de combaterea
daunatorilor

d) Alte produse biocide

produse biocide

a). Dezinfectantii

Produse utilizate in general
dezinfectarea unitatilor sanitare,
cabinete medicale si chiar spitale.

Acestea sunt reglementate si autorizate
de catre autoritdtile competente, care
evalueaza riscurile asociate utilizarii lor
inainte de a le permite pe piata.

Produsele biocide sunt concepute pentru
a proteja oamenii si mediul Tmpotriva
microorganismelor patogene si, in acelasi
timp, sa respecte standardele stricte de
siguranta si eficacitate.

pentru
clinici,
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b). Conservantii

Conservantii sunt produse chimice
utilizate pentru a preveni dezvoltarea si
cresterea microorganismelor, algelor si a altor
organisme nedorite pe diverse suprafete si
echipamente.

Acestia joaca wun rol esential Tin
mentinerea  integritati  si  durabilitatii
materialelor, precum si in prevenirea

contaminarii si deteriorarii acestora.

Nu toti dezinfectantii pot fi considerati
produse biocide, deoarece pentru a fi
incadrati in aceasta categorie, trebuie
sa indeplineasci criterii specifice.

Conservantii pot fi impartiti in cateva categorii distincte, in functie de tipul
de material sau suprafata pe care isi desfasoara actiunea.

P6:
Conservanti
pentru
produse
imbuteliate

TP7: TP10:
Conservanti  Conservanti
pentru  pentru zidarie
pelicule

Conservanti

pentru fluidele}

utilizate in

metalurgie
TP11:
Conservanti
pentru instalatii
de racire
pe baza
de lichide

TP 8: TP9:

Conservanti Conservanti pt.

pentru lemn fibre, piele,
cauciuc si
materiale
polimerizate

Produse ce
impiedica

depunerile
de slamuri

c). Produse combaterea

daunatorilor

pentru

Concepute pentru a controla / elimina
organismele daunatoare, (insecte, rozatoare,
microorganism.

Patogene si alte specii care pun in pericol
sanatatea oamenilor si a animalelor.
Importanta acestor produse se extinde in
numeroase domenii: agricultura, medicina
veterinara, industria alimentara, gestionarea
spatiilor publice si private si in protejarea
sanatatii umane si a mediului inconjurator.

Utilizate in conformitate cu
reglementarile si standardele in vigoare,
aceste produse sunt esentiale pt. mentinerea
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productiei agricole, protejarea culturilor si
pentru a asigura un mediu sigur.

TP18:
Insecticide,
acaricide gi
produse pentru
combaterea
altor artropode

TPAT:
Piscicidele

L (T?J:; Acestea
SIS includ:

TP 16:
Moluscocidele

TP15:

Avicidele TP19:

Repelenti si
atractanti  *oe=

d). Alte produse biocide

Includ substante si tratamente cu rolul de
a preveni dezvoltarea si acumularea de
organisme/microorganisme  pe  diverse
suprafete si structuri.

Aceste biocide sunt ultilizate, de la
protejarea structurilor subacvatice, pana la
conservarea animalelor Tmbalsamate sau
taxidermizate.

In cazul imb&lsamaérii, biocidele sunt
utilizate pentru conservarea cadavrelor
animalelor si pentru a preveni dezvoltarea
microorganismelor care pot deteriora
tesuturile.

TP 22:

Fluide pentru

imbalsamare

si produse
TP21: taxidermale TP23:
Produse Combaterea

antibioderma { altor
vertebrate

<R Y (\‘}

6\\ »
Q‘o,b@"\
N

?‘&o \\)‘

Factori cheie in alegerea corecta a
biocidelor

Alegerea celor mai potrivite biocide este
esentiala.

Principalii factori pentru alegerea corecta
a unui biocid:

 scopul utilizarii.

* identificarea corecta a organismelor

* siguranta utilizatorului si a mediului
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» compatibilitatea cu materialele sau

suprafetele,
* rezistenta organismelor.

Factorii care contribuie la dezvoltarea
rezistentei incrucisate si corezistentei
bacteriilor:

nc-dos ' i Anti ,
b ﬁy" l " —
fo f@ ‘;ff Hospital and

health-care system
Soil and water ecosystem 4

Excessive o Rando
indiscriminate 5““‘ inadequate use
and and accidental
repeated dissemination
exposu

Recalcitrant

residues persist

- Current status of
Antibiotic resistance/
Superbugs

Sursa:https://www.sciencedirect.com/science/article/pi
i/S014765131930243X

Sfaturi si recomandari pentru utilizarea
eficienta si sigura a biocidelor

Dupa tipul de microorganisme patogene
pe care le poate distruge si tindnd cont de
timpul necesar atingerii efficientei maxime.

Dezinfectia poate fi de mai multe feluri:

« sterilizare chimica

» dezinfectie de nivel ridicat

 dezinfectie de nivel mediu

 dezinfectie de nivel scazut

Conform OMS, dezinfectantii biocizi se
clasifica pe trei niveluri de eficienta:

inalt

- distruge  formele  vegetative  si
inactiveaza virusii

enu are Iintotdeauna eficacitate 1in
eliminarea unui numar semnificativ de
spori

« timp de contact relativ indelungat: 6-10
ore.

» Conceputi pt. utilizare pe perioade
scurte: 10-30 minute.

Intermediar
* elimina microorganismele vegetative,
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« distruge toate ciupercile si
* inactiveaza majoritatea virusilor.
» folosita Tn laborator

Scazut
* ucide majoritatea bacteriilor vegetative,
* ucide doar unele ciuperci si unele
virusuri

Biocidele au spectre diferite:

Bactericide
P. aeruginosa, S. aureus, E. hirae, E. coli, L.
monocytogenes, Salmonella, etc.

Virulicide

Adenovirus Tip 5, Herpes Simplu Tip 1,
virusul gripei aviare de tip A, virusurile
hepatitei B, C, HIV, COVID-19, SARS, etc.

Fungicide
A. brasiliensis, Penicillium spp., C. albicans,
M. gypseum, si altele.

Levuricide
Specializati in eliminarea drojdiilor.

Sporicide

dl @

Alcohol based

hand Santizier \ / UV Light
; /

Protein

Lipid (fat)
Virus
genome

N
®

Soap

1. Electromagnetic
radiations,
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Chemical
disinfectants

2. Ethylene oxide, X’H :}‘ 1. Sodium hypochlorite,
3. Vaporous . 9o F 2. Quaternary ammonium
hydrogen peroxide (VHP), ’&, ) compounds (QAC),

4. Calcium Y *{t 3. Ethanol,

hypochlorite, 4. Isopropanol,

Conceputi  pentru  distrugerea  sporilor
microbieni.
BIOCIDE PROS CONS
Cls Very cheap Highly reactiv C a’w‘ EPS.
Ear Toxic DBPs
Hcio Effective Reactive agail 3
Cheap Formation of chioramines
No formation of toxic DBPs : &
G0 o reaction with EPS e
Stable and persistent in water .
NHzCl Effective Poor oxidant
g Maximum penetration of biofilm
3 HBrO Effective . Lowseleciivity
g Poor pm@n;:{ﬁmﬁm
High oxidizing power o C.-‘n,’:“-s e
0 No formation of toxic DBPs %%Mm? L
H:02 Safe Poor oxidant
CH:COOOH Effective in short time Less effective at alkaline pH
Highly effective T e
AR No formation of toxic DEPs o diabie fosiunl wikes
QUATS Active at all pH value Foam formation at alkaline pH
polyQUAT Compatible with other biccides Not compatible with anionic inhibitors.
BHAP Highly effective Persistent in wastewater
[}
z "
g Bronopol Compatible with other biocides Active at pH < 8.0
=
2 DBNPA Rapid action Limited sheftife (6 months)
g
DTEA Active at all pH value Superficial activity
Strong biocidal action . = e
Glutaraldehyde Blodegradable Must be applied at high concentration
Isothiazolinones Stable in water Smmdeyesnmng

Sursa: https://www.alvimcleantech.com/cms/en/about-
biofilm/white-papers/oxidizing-and-non-oxidizing-
biocides

Viral Transmission in
Public

Infectious disease
outbreaks

Endemics/Pandemics
like COVID-19

—
—
]
Spread of infections in

— healthcare

settings/nosocomial
infections

s
. gecta®
pis\
\dea!

5. Chlorine dioxide,
6. Sodium peroxide,
7. Bleach

5. Chloroxylenol,
6. Hypochlorous acid,
7. Hydrogen peroxide,

8. Benzalkonium chloride

1. safe
2. Cheap
3. Eco-friendly

4. Effective without

residual effect

6. Convenient

Disinfection of Personal Protective Equipments (PPEs)
for their possible reuse and reutilization

S

5. Readily available

Sursa: https://link.springer.com/article/10.1007/s11356-021-14429-w/figures/1
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Ce ar trebui sa retinem in materie de
sanitatie si dezinfectanti biocizi

In lupta impotriva microorganismelor,
este esential sa acordam atentie produselor

Fate, occurance and survival of biocidal resistant microbes

Medicamentul Veterinar / Veterinary Drug
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dezinfectante si tipurilor de biocide alese
pentru ca utilizarea excesiva / necontrolata a
biocidelor poate avea impact semnificativ,

biocidal resistance genes in water

HGT " o

economic.

HRG
AR(O

Plasmid acquisition

Antimircobials

ﬁ#’ 0@ Biocidey
Industrial . \'\‘., Native microbes
) I ﬂ\_\ Elevated mutations Efflux pumps
WWTP — Household \l
{2
%
\"~ : e
‘«.,}j;, Biofilm forming capabilities
" an il | Human health risk
Y o \ l Factors contributing to
et b biocidal resistance
1 - N G
' Sy T i
= U 5 Marine wildlife
Agricultural hW;ljdEfe . Do g s,
c t rls Micrabes

Ecotoxicological risk

Sursa: https://www.mdpi.com/2076-0817/10/5/598#

2. Exemple de substante/grupe
biocide cu utilizare in domeniul
veterinar

Pe langa dezinfectanti, multitudinea
insecticidelor si, pesticidelor este imensa, si
din acest considerent, s-a Tincercat
restringerea informationala doar la gruparile
consacrate cu eficacitate la animale.

K‘iﬂ’iﬁdaﬁ

Qﬂc)
, I

—

Signal interference in .
the nervous system Bireain -

Chelinesterase
inhibitors

Cell division
inhibitors

Amino acid synthesis|
inhibitors

i

Photosynthesis
Inhibitors

Enzyme inhibition

b Ergosterol synthesis
Chitin synthesis inhibitors
inhibitors

Cell division
inhibitors

Sursa:https://www.cell.com/cms/10.1016/j.heliyon.202
4.e29128/asset/48c071f3-2b5b-4616-b769-
¢10d0c833e90/main.assets/gr2.jpg

Diferite mecanisme de actiune atribuite
pesticidelor clasice si moderne

Cytolyt
B.t. delta endotoxin

Sodium channel activators | | Chloride channel agents
yrethring and peicice
Avermectins

Choline esterase
inhibitors | | mimics
Organophosphates Nicotine
atesl I Nicotincids

Acetylcholine

Nature Reviews | Genetics

Sursa:http://www.nature.com/nrg/journal/v1/n3/images
/nrg1200-218a-f4.jpg

asupra mediului, sanatatii umane, dar si
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a. Repelentii

Sunt considerati substante antiparazitare
externe care resping insectele dar care nu
produc moartea acestora.

Din punct de vedere sanitar si economic,
un repelent bun valoreaza cat un insecticid!

Datorita faptului ca Tindeparteaza
insectele, repelentii impiedica transmiterea
unor boli, asigura linistea animalelor,
asigurand realizarea unor productii mai mari.

Repelentii au avantajul non-toxicitatii fata
de pesticidele uzuale, ceea ce a permis
introducerea  acestora in  numeroase
programe nationale de combatere a
insectelor parazite.

In medicina veterinara acestea sunt
legate de protectia impotriva:

+ tantarilor,

* insectelor miazigene

» capuselor,
in principal la speciile de rumegatoare si la
cabaline.

a)

Diffusion through
the membrane

Sensilar
Lymph

(I trisphosphate
kinase

0,
ae ¢ F
NLTY requenin
% @ \<) Ca’*ion g
\_J ( Y release
/ \ 7 :\/
Q0
Y} 7,»%\ Endoplasmic
v { ) Reticulum

yv «VH»«% 90'0%
kHHA

/\/\J\/{f//‘ L
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Ideea ca un repelent actioneaza printr-un
miros caracteristic  (specific) nu este
adevarata. Cu toate ca unele substante
repelente au miros specific, multe din
produsele Tnalt eficace sunt inodore.

In practica se folosesc substantele
repelente sintetice lichide cu un punct de
topire scazut.

Cele mai importante sunt:

+ dietil-toluamida, (ex. Protect B,
Moszkito, Szuku)

+ dimetil-toluamida (ex. DEET)

+ dimetil-ftalatul, (ex. Szuri)

 dibutil-ftalatul, utilizate Tn concentratii
de 5-40%

Repelenti cu o activitate marcata asupra
tantarilor, mustelor, purecilor, capuselor si
insectelor miazigene

Un exemplu este mecanismul de actiune
/ receptie pt. tratamentul cu repelentul cu N, N-
Diethyl-m-toluamida (DEET).

Channel
Blocking
@OBP @ lonic Channels

Plasmatic
Membrane

K\/

Cytoplasm NS

g -
Vav Proteln L 2\/ y
{ ¥ ) ()
-Biochemical cascade Signaling ‘7}{ )
Delayed ) N
-Neuron-Neuron signal (’) f/
transmission Delayed N4 ( \
-ATP production is Reduced ORS
Nltrlc oxide \/{ A
synthase () 1@

Sursa:https://www.nature.com/articles/s41598-022-24923-x/figures/9

(a) Moleculele volatile sunt transportate spre canalele ionice de catre proteinele de legare a odorantului
(OBP) sau sunt difuzate in membrana celulara.

(b) Interactiunea DEET / Canale ionice scade activitatea acestora, reducand semnalul electric.

(c) Repelentul DEET inhiba expresia ATP-azei, importanta pt. producerea ATP Tn mitocondrii.

(d) Intrarea DEET 1in sistemul olfactiv modifica expresia proteinei necesara pentru a elibera ionii de Ca2+,
prin urmare, inhiband buna functionare a altor procese asociate.

(e) Alte proteine reglate in jos si supra-exprimate vor declansa intarzieri in cascadele de semnalizare si
transmisia de semnalizare chimica.
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b. Sterilizarea insectelor

Existd doua cai de realizare a acestui

deziderat:

1. Sterilizarea masculilor cu radiatii
gamma si eliberarea acestora intr-un
numar mare in teritoriu, ce va conduce
la depunerea de cétre femele a oualor

nefertilizate.

2. Sterilizarea chimica cu derivati de
aziridinil, care introdusi in hrana
mustelor vor provoca sterilitatea

ambelor sexe.

Metodele se pot aplica cu rezultate bune,
pe teritorii restrinse.

Substante cele mai folosite sunt:

 apholatul

* aphoxidul,

in hrana, in concentratii de 0,5-1%,
administrate 5 zile consecutiv.

Apholatul (Apholate)

Sursa:https://pubchem.ncbi.nim.nih.gov/image/img3d.
cgi?&cid=5845&t=s

Este 2,2,4,4,6,6-hexa-kis-(1-aziridinyl)-
2,2-4,4,6,6-hexahydro-1,3,5,2,4, 6-triazo-tri-
fosforina

Aphoxidul (trietilenfosforamida,
APO,TEPA)

Sursa:https://static.molinstincts.com/compound_3d/TRIPHEN
YLPHOSPHINE-3D-structure-CT1002518392.png

Este 1,1'1"-phosphinylidyn-tris-isaridina
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Mass rearing —— g Sex seperation—p» ifradiation —- relaese sterile male

@

No progeny
Sursa:https://media.springernature.com/lw685/springe
r-static/image/chp%3A10.1007%2F978-981-16-2964-
8 3/MediaObjects/510167_1_En_3_Fig1_HTML.png

c).Feromonii (substantele atractante)

Comunicarea intre insecte este dirijata
de catre feromoni.

Substante secretate de glandele
insectelor sau sintetici care se clasifica Tn
doua categorii:

 atractanti sexuali;

« atractanti care induc reflexul de
hranire.

Cu ajutorul feromonilor, insectele sunt
atrase Tn capcane unde sunt distruse prin
mijloace fizice sau chimice.

Feromonii au specificitate de specie
(super-specifici) fiind eficace in doze foarte
mici (chiar si o singura moleculd poate fi
activa).

Extractele de citrice (Citronella)

Cele mai importante extracte sunt D-
limonenul si linoloolul, extrase din
flavedoul si albedoul citricelor proaspete.
Activitate insecticida care este adesea
sinergizata prin aditia piperonyl-
butoxidului.

Tricosenul - (Z2)-9-tricosene)

feromon puternic pentru insecte rolul
principal fiind atragerea acestora pe
momelile imbibate cu insecticide.

Din acest grup amintim structuri
naturale:

e cinerina,

* jasmolina,

* indalona,

+ uleiul de usturoi

sau sintetice:

» butoxypolipropilenglicolul sau

« dimethylphthalatul.
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Develop
resistance and

bio accumulat

CHEMICAL CONTROL

Imidacloprid,
thiacloprid ,
thiamethoxam

v

~ Mosquito larvae

Pyrethroids,
organochloride,
organophosphorus

Larvicidal and
Acts on nervous adulticidal

system
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HERBAL CONTRO

H

Ipomea
cairica

O Azadirachta indica
Cymbopogon citratus seed kernels

Ag nanoparticle of l

Gold nanoparticle
neem

of leaf extract

Potent
,L against A.
e aegypti and
¥ @ A. albopictus

%

Increased predatory  Increased predatory

activity of Mesocyclops activity of Carassius
aspericornis auratus

l: W
_| Male mosquito

STERILE MALE TECHNIQUE

l

netic manipulation

RNAi techniques

Sterile male lose
reproductive
capacity- reduce

vector

Sterl[e‘mal e
population

BIOLOGICAL CONTROL
Wolbachia — Reduces life
span of
mosquito

in ferale mosquito

Female mosquito

Metarhizium anisopliege —>
Genetic modification of

span of mosquito

Asaia sp. In the gut of female
and reproductive tract of
male mosquito

=

Germinate on cuticle &
penetrate

Asaia sp. — reduce the life

Mesocyclops thermocyclopoides

|Q,_ ’ z,___é'gl . Panchax minnow
SR
SR A

N\

Cause cytoplasmic incompatibility Bacillus thuringiensis israelensis

|

Used in water

i Larger mouth
logging areas

Larvae

_%f
Vi

Toxorhynchites splendens

larva

Predates

farvae Effectively reduce

Aedes albopictus and
A, aegypti

Gambusia affinis

Better
predation

Feeds on other
mosquitoes

Poecilia reticulate

Larvivorous fish

Feeds 100 t0o 300 Feeds on 80 to
larvae per day 100 larvae/ day

Strategii de control al vectorului tantarilor pentru prevenirea transmiterii virusului Zika. Metodele de control includ
tehnici chimice (utilizarea repelentilor), biologice (utilizarea bacteriilor, pestilor etc.), pe baza de plante si tehnici

masculine sterile

Sursa: https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2018.00087/full.

d). Chitin — inhibitorii

Diflubenzuron
Flucycloxuron

Acestia blocheaza sinteza

chitinei in cuticula protectoare a
larvelor fiind utilizati in programe

de combatere a mustelor, tantarilor si

Hexaflumuron
Lufenuron
Novaluron

capuselor.

Cei mai folositi sunt:
* Lufenuronul (Program)
* Flufenoxuronul
+ Cyromazina
* Fluazuronul
+ Clofentezina
+ Diflovidazina

Alte substante cu
inhibitorie recunoscuta:

* Bistrifluron
* Buprofezin
* Chlorfluazuron

activitate

Noviflumuron
Penfluron
Teflubenzuron
Triflumuron
Dofenapyn
Flucycloxuron
Flubenzimina
Hexythiazox

chitin
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Berberine
o

’ a“\\‘i:- - Chitin metabolism
| Chitinase <> deregulation

% & 5
.
LD, o
Insect developmental A

_"and fitness defects

(=

Br-C

Ecdysone synthesis and =
upregulation

response deregulation

Sursa: https://ars.els-cdn.com/content/image/1-s2.0-
S$2589004224005017-fx1_Irg.jpg

Chitinazele si hormonii ecdisteroizi
sunt vitali pentru dezvoltarea insectelor.

Ca urmare, insectele hranite cu
berberina au prezentat o supraacumulare de

ecdysona.
Aceste descoperiri subliniaza impactul
activitatii - chitinazei asupra  biosintezei

ecdysonei si a rolului sau Tn transcriptie

st o
invoding peats. Just mix and spray to
‘provide ffective control,

/Kt over GOpests, incucing 5
Tioe, s an Spicors: 3

Elanco-
Elanco
N lepor
Neporex
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e). Bacteriile insecticide

Bolile  produse de bacterii se
caracterizeaza prin patrunderea in hemocelul
insectelor si  apoi prin  multiplicarea
patogenului, insecta va fi infectata si va muri
prin septicemie.

Bacteria ~ Gram pozitiva  Bacillus
thuringiensis Berliner produce endotoxine
proteice bacteriene (protoxina), o B-exotoxina
cu eficacitate verificatd Tn combaterea
biologica datorita producerii de endotoxine
insecticide.

Protoxina de Bacillus thuringiensis (Bt)
se leaga de proteinele epiteliului intestinal al
insectei. Prin eroziune se vor crea fisuri, apoi
celulele vor fi perforate afectandu-le
funtionalitatea.

Prin acumularea endotoxinei bacteriene
pH-ul mediului devine neutru, prielnic
endosporilor si deci dezvoltarea Bacillus
thuringiensis in intestinul larvelor insectelor
parazite.

ﬁaua;@w

"v-mmmlmmrm

Sursa: https://www.google.com/search?q
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Thuringiensina
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(A) Larvae ingest Bt spores and Cry proteins
Crystal protein (Cry) }
—
Bt spore '
(B) In larval midgut, proteolytic digestion of proteins release Cry toxins, which bind to epithelial receptors
> —
} Gut Lumen
Cry toxins Body Cavity
(C) Toxin binding causes cell lysis destroying barrier to body cavity
Gut Lumen
Body Cavity
Sursa: https://sitn.hms.harvard.edu/flash/2015/insecticidal-plants
Productia de toxine Bt este cuplata cu Baculovirusurile  patrund in  corpul
sporularea organismului, iar mecanismul insectelor prin ingestie.
toxic in mai multe etape prin care Bt ucide De aici ajung in intestinul mediu si, sub
insectele beneficiaza direct de proliferarea actiunea enzimelor, se proteinizeaza
bacteriilor eliberand vibrionii, care se vor dezvolta in
celulele epiteliale ale insectelor pe care le
f). Baculovirusurile distrug.

Sunt vibrioni asamblati in formatiunile
proteice denumite supraviriocapside (SPVC).
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Sporii sunt produsi pe o
insecta infectata anterior.
Alternativ, acestea pot fi
achizitionate ca bioinsecticid.

Ciuperca creste din insecta, unde produce
mal multi spori pentru a fi raspanditi in mediu.

Sursa:
https://cals.comell edu/new-york-state-integrated-pest-management/outreach-education/fact-
sheets/beauvena-bassiana

h). Sinergizantii de insecticide Este

Conidiile aeriene (sporii) sunt raspandite de vant, ploaie
sau miscarea insectelor. Ei se ataseaza de o gazda
potrivita (ex, o insecta)
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Sporii germineaza si patrund in insecta

uperca incepe sa creasca vegetativ.

Dupa producerea de toxine
(Tn violet) si exploatarea
nutrientilor din cadavrul
mumificat al gazdei, ciuperca
va trece la cresterea
reproductiva.

un compus metilen-dioxifenilic

Piperonil butoxidul (Butancide, Launol) folosit ca sinergizant si antioxidant pentru
piretroizi la care le mareste durata si spectrul
de actiune al insecticidelor.

© © Piperonil butoxidul se asociaza sinergic
foarte bine cu piretrinele, dar mai poate fi
asociat si cu OC, si OP, care capata o
eficacitate sporita si fara efecte secundare

v e
v
o PBO
o) (24 Downregulated, 57 Upregulated)
@
\\V/O\V/A\o/"\v/o

_
o
o

-log10(adj-p-value)
3

®
)
°
@
o %o
.-“’
-10 0 10

Log2 Fold Change

Piperonyl butoxide induces a robust transcriptional response in

Drosophila melanogaster.

Sursa: https://assets.revistacultivar.com.br/646dd025-5366-4940-97c8-d8bf1f6c7311.jpg

Sursa: https://chemicalwarehouse.com/cdn/shop/files/PBO-

8Synergist Gallon Image ChemicalWarehouse 8235502b-0f6d-469a-b014-

559426084186 _700x700.jpg?v=1705342912
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Alti sinergizanti cunoscuti sunt:

* sesamexul

* sesamolin sulfoxidul
* piprotalul

* propyl-isoma

Medicamentul Veterinar / Veterinary Drug
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Au ALPd ¢y 4 Antibiotics
T/ Metal gz, <. Antifungal
NPs - gals
Zn05— © G0 -
Pt Fe Ag {:} Antivirals

W
Synergistic Effect

Combination | [ Antimicrobial .

Sursa:https://pubs.acs.org/cms/10.1021/acsanm.1c03
891/asset/images/medium/an1c03891_0016.gif

Sursa: https://pubs.acs.org/cms/10.1021/acsanm.1c03891/asset/images/medium/an1c03891_0006.gif

Imagini SEM ale biofilmelor la doua specii: 2500 x de C. albicans si C. glabrata

Unde:
(a) Netratate
Tratate:
b) Fe304NPs - 110 ug/mL,
c) Chitosan - 110 ug/mL,

e) Fe304NP - 31,2 ug/mL
f) Fe304NP - 78 pg/mL

anticancer, gene therapy and diagnostic *-+

Copper and

T & ie 50,51
copper oxide Antimicrobial and catalysis

(b)

(c)

(d) Miconazol si conjugati de miconazol - 78 pg/mL
(e)

(

Antimicrobial, drug deliver, anticancer, anti-angiogenic and biosensors 547

Drug delivery, catalyst for medical therapy, antimicrobial mnjugatinns..

Iron and iron Anticancer therapy, magnelic resonance imaging, targeted drug delivery and

oxide cell separation catalysis 55

Zinc oxide

Aluminum oxide preservation, immunothena;:r}u":r

Personal care products, coatings, drug delivery, anticancer and antimicrobial
85,56

Drug delivery, biosensing, cancer therapy, antimicrobial, biomolecular

Drug delivery, photodynamic therapy, cell imaging, biosensors, and genetic .

Titanium oxide engineering, antimicrobial®™

Biomedical devices, anticancer therapies, cardiovascular diseases,
bicimaging, nanozymes, biesensors, antimicrobial %61

Photothermal agents, photoacoustic agents, antimicrobial, anlicand:.er..

Palladium geneldrug carriers, prodrug activators and biosensars % 8
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i). Produsii de fermentatie

Spinosadul (Entrust, Conserve, Spintor)

Derivat din mixtura a componente:
spinosyn A + spinosyn D, metaboli{i naturali
ai Sacharopolyspora spinosa, ca produsi de
fermentatie ai actinomicetului

Mechanism of Action

. Cholinesterase
y

Acetylcholine

* Nicotinic Acetylcholine Receptors

Spinosad causes neuronal
excitation in insects. After periods
of hyperexcitation, lice become
paralyzed and die.

Sursa:https://www.researchgate.net/publication/36000
0236_Recent_Innovative_Approaches_in_Agricultural
_Science_Volume_lI)

Modul de actiune al Spinosad Impactul
asupra mediului: Spinosad prezinta marje
largi de siguranta pentru multe insecte
benefice si organisme nrudite. Are activitate
relativ scazuta impotriva gandacilor de prada,
insectelor hematofage cu aripi si acarienilor.

e,
L masncry, Y Riosa pesosia
Cnidocan - 400
| -

Ans kor g
TA coBak

Sursa:https://homelabvet.com/wp-
content/uploads/2022/05/spinosad_5_10.jpeg
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Un spinosyn semisintetic apartine clasei
insecticide U si este compus din spinosynele:
JsilL

Spinetoram Este un spinosyn semi-
sintetic compus din noile spinosyns J si L si
introdus de Dow Agro Sciences in 2005,
inregistrat de EPA in septembrie 2007 ca
insecticid cu risc redus. Apartine clasei
insecticide U. Formulari: Delegate® (WG),
Radiant® (SC).

FOR DOGS
601-120 Ibs

Tr'ifm(isxy
mycin oxime)

Trifexisx/ —

(spinosad-+milbemycin oxime)

bed veterinarian.
CAUTION: Federal (USA) law restrics this drug to ! I teetetons

CHEWABLE
TS
ol
FOR DOGS.
60.1-120 Ibs
M Disease
use by or on the order of a licensed veterinarian.
(") Prevents
HEARTWOR

ippies 8 weeks of age

Kills.
« FLEAS & Prevents Infestations body weight or greater

STARTS
Killing Fleas
For use in dogs and pupples 8 weeks of age in 30 mins

and older and 5 Ibs of body weight or greater MONTHLY
Use
STARTS GIVE WITH
Killing Fleas AMeal
in 30 mins.
@) o
Use
GIVE WITH
AMeal

.

Sursa:https://homelabvet.com/wp-
content/uploads/2022/05/spinosad_5_10.jpeg

j)- Fenilpirazolii

Un grup restrans reprezentati de catre
fipronil, descoperit Tn 1987.

Fipronilul (Frontline, Top spot)

Insecticid si acaricid nesistemic de ultima
generatie cu spectrul larg actiune de contact
si digestiva si cu o buna activitate reziduala.

Actioneaza asupra receptorilor inhibitori
GABA ai insectelor, inhiband fluxul ionilor de
Cl- in celulele lor nervoase, fapt care va
antrena hiperexcitabilitate neuro-musculara,
pareza, paralizie si moartea insectelor.

Fenilpirazolii recenti

Structuri  asemanatoare fipronilului,
aceleasi utilizari, majoriatea noi, Tnca in
testare:
Acetoprolul
Etiprolul
Pyrafluprolul
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{; Inspector |

Total C

fipronil, moxidectin
¥ neoterica”
Slibaly Inspector Total C
For external use only
Fortreatment and prevention
- acariasis (ixodid ticks)

~blood-sucking insect infestations (fleas, lice)
- otoacariasis (ear mites)

~scabies (sarcoptic mange, demodectic mange)

 toxocarosis, toxocariasis (roundworms)
- ancylostomiasis, uncinariosis (hook,
richocephalosis (whipworms) O )
crenosomiasis (lungworm)
- dirofilariasis (heartwormes)

\eym= 4 V059G y - w

For dogs from 25 to 40 kg

Izt m

Fipronil S-Me.thop.rene
Spot On

ECTOPARASITICIDE

COMBO 553t
DOG L

Fipronil 10% wy + [5}-methoprene 9% w

soT-oNsoLUTIoN T

Y EN

KILLS FLEAS, _
TICKS & BITING LICE - _
Prevents contamination
of the environment

of treated animals
with the immature
stages of fleas.

20uptol.0kg .

7 Boehringer
ull) 1ngelheim

Fipronilul impiedica functia canalelor de
GABA-dependente si perturba influxul
standard, actionand asupra canalelor de
clor (GABA-dependente), conducand la
excitarea SN.

Acumularea de GABA la jonctiunea
sinaptica duce la hiperexcitatia neuronilor,
ducand la paralizie severa/ moarte

Fipronilul are afinitate
puternica de legare si inhiba
subtipurile de receptori de

ROS induced LC3.
Bedlin-1 expression
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Alte structuri cunoscute:
* Pyraclofosul
* Pyriprolul
* Tebufenpyradul
* Tolfenpyradul
* Vaniliprolul

j
i
]
§
&

.

Animal Health

t Of

DEO -
—

spray For Treatmen
Y

foomi

e

mm—

GABA Glycine urotoxicity
receplor receptor [
inhibition  inhibition ®
Fipronil
induced excitotoxicity
! o ’e ﬂCytowxicity
LN

Il and

"
glicina a1, a1B, a2 si a3, leads to autophagy %,
umani, similari cu receptorii ¢ & 'o. %
GABAA de la vertebrate, ~ ¢ o » N %Foe
indicand faptul ci izoforma R o o D OLI. - '-’
tuturor receptorilor de § Rot ; ¢| P "—
glicina ar putea fi o tinta P> O, O ' “ s
potentiala a toxicitatii Oxictive siress Foront g “.'
fiproniluluila om ROS induced Cyt C 00 o -

release to cytoplasm (R o'
leads to apoptosis %000000000d L”'nuuuuouu':nﬂ".

Toxicitatea celulara a fipronilului
Sursa: https://www.sciencedirect.com/science/article/pii/S0944501322002877
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Alte structuri acaricide: noi / in testare

Grupa structurala Substanta

Pirimidinaminice Pyrimidifen

Pirolice Chlorfenapyr

Quinoxalinice Chinomethionat; Thioquinox

Esteri sulfiti Propargite

Tetrazine Clofentezine; Diflovidazin

Compusi de acid tetronic | Spirodiclofen

Thioureici Chloromethiuron; Diafenthiuron

Neclasificate Acequinocyl; Amidoflumet; Bifenazate; Crotamiton

Efecte studiate ale biocidelor la om si mediu

Cancer
Breast,
bladder,

colon and
brain

Cognitiv
e effects

Neuroto
xicity

Birth
defects

Parkinson's
disease

Alzheim
er's
disease

Effect on
Human

Pesticides
Exposure

Allergic
reaction

U

Effect on w
Environment [

\

Contamination of
soil

Water
contaminat
ion

Food
contaminat
ion

contaminat
ion

Ecosystem

Surface
water
quality
deteriorati
on

Soil microbial
diversity

Ground water

quality
Influence the Inﬂl;:ﬁf e deterioration
3 an.ima]‘ biodiversity
biodiversity

Schema efectelor pesticidelor asupra omului si mediului.
Sursa: https://ars.els-cdn.com/content/image/1-s2.0-S2405844024051594-gr4.jpg
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Mecanismele evolutiei rezistentei la pesticide

A. Behavioral resistance B. Cuticular penetration C. Target site insensitivity
resistance § ¥ 3 ¥
knockdown insensitive
resistance altered AchE GABA receptor altered nAcht

E. Symbiont mediated detoxification

degrade or detoxify enhancement of insect
toxic compound immunity
detoxification enzyme encapsulation of toxic
of microbial origin i.e., elements by activated
romatic ester hydrolase immune system
glucosidase Metabolic resistance —» o Epigenetic modifications
within +

phosphatase
glutathione transferase

.

altered

DNA methylation
DNA — D.I
F. Genetics of insecticide resistance
P 1 3 Histone modification
monogenic polygenic X by acetyl (@) group
| Transcription factor ex:'raess::o -
. " mediated resistance
single mutation  multiple mutation — BENEtic succesion of i
nngHe ultple mu ™ 7 resistance allele (CncC - Mof mediated
Xenobiotics response) Growing protein
pioneer mutation replaced mRNA |
by robust and settler mutation .. ... ‘
l Translation
over-expression p—
g
“ .
Detoxification
D " (phase 1, 11, 11)
* D.III

Mecanisme de evolutie a rezistentei la pesticide la insecte

Sursa:https://www.researchgate.net/publication/361438607_Pesticide_resistance_in_arthropods_Ecology_matter
s_too/figures?lo=1

(A) Dobandirea rezistentei prin evitarea toxinei, adica insecticidele nu reusesc adesea sa atinga insectele tinta
sub frunza.

(B) Reducerea penetrabilitatii toxinelor prin ingrosarea cuticulei insectei.

(C) Mutatia in locul de legare din interiorul daunatorului tinta provoaca insensibilitate la pesticide.

(D) Metabolismul pesticidelor exploatand masinile moleculare interne. Modificrile | pot aparea la nivel epigenetic
prin metilarea ADN-ului sau modificarea histonelor, ducand la modificarea expresiei genei tinta la expunerea
la pesticide. Epimutatiile sunt adesea ereditare. Factorii de transcriptie Il (TF) pot modula expresia elementelor
de raspuns xenobiotic, adica raspunsul xenobiotic mediat de CncC-Maf. Supraexprimarea Il a enzimelor de
faza | (adica Cyt P450s), faza Il (adica GSTs), faza Il (adica transportori ABC) poate duce la detoxifierea sau
excretia moleculelor de pesticid entomotoxic.

(E) Simbiotii microbieni interni pot facilita dezvoltarea rezistentei prin detoxifierea compusului toxic sau facilitarea
Tncapsularii moleculelor toxice prin activarea sistemului imunitar al insectei.

(F) Mutatiile cu o singura gena sau multigena pot facilita rezistenta genetica impotriva pesticidelor.
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Mecanisme biologice si comportamentale ale rezistentei
la insecticide la insectele invazive

Population
Behavioural growth
Resistance — e
ntrinsic rate of
increase,
Transfer

information/ Genetation time

Learned behavioral

71" it

Avoidance

Biological
resistance

Development phase /

maluratjon process / Sexual reproduction involved
selection process male and female that results
/_,,- e increase in genetic
recombination and the genetic
f( Growth / \ variability in a population
and .
\De\lrelcrpmeng/J
\\x—/

Asexual reproduction
involves no male-female
union/ Parthenogenesis

Reprezentarea schematica a mecanismelor biologice si comportamentale ale rezistentei la insecticide la insectele
invazive.

Sursa: https://www.frontiersin.org/files/Articles/1112278/fphys-13-1112278-HTML/image_m/fphys-13-1112278-

g001.jpg
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https://insp.gov.ro/sites/Biocide/public _html/
Documente/Biocide/Ordin 961 2016.pdf
https://ms.ro/ro/minister/organizare/structura
-organizatorica/directia-generala-de-
asistenta-medicala-si-sanatate-
publica/reqistrul-na%C8%9Bional-al-
produselor-biocide/
https://www.epa.gov/pesticide-
registration/list-n-disinfectants-use-against-
sars-cov-2
https://www.igienaphs.ro/stiri/42-ce-sunt-
biocidele-si-dezinfectantii-ghid-de-alegere-
si-utilizare.html

https://www.who.int/




