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Abstract

Introduction. Implementation of safe and efficient insecticides-acaricides suitable for using in the presence of poultry infected
with ectoparasites is particularly relevant for poultry farming specializing in egg production. The development and implemen-
tation of new medicinal products into veterinary practice is a complicated process requiring comprehensive preclinical studies.
The objective of this research is to investigate the subchronic toxicity of a new D-cyphenothrin-, piperonyl butoxide-, and
pyriproxyfen-based antiparasitic product and the effect of its external use on homeostasis in egg-laying chickens.

Materials and Methods. A subchronic toxicity study of the D-cyphenothrin-, piperonyl butoxide- and pyriproxyfen-based
medicinal product was conducted in 2024 at Podolsk Experimental and Production Base of the All-Russian Research
Institute of Fundamental and Applied Parasitology of Animals and Plants — Branch of the Federal State Budgetary
Scientific Institution “Federal Scientific Center — All-Russian Research Institute of Experimental Veterinary
Medicine (VIEV) of the Russian Academy of Sciences. Fifteen Hisex White chickens were divided into three groups of
five birds each. Before each treatment, a 5.0% solution of the product was diluted in water at a ratio of 1:1000. A dose of
10.0 ml per 0.3 kg of body weight was assumed to be a therapeutic dose. Birds in the two experimental groups were
treated in dosage of 33.3 mil/kg and 100.0 ml/kg, respectively, using a fine-mist spray pump. Chickens from the third
control group were not treated. Treatment with a 0.005% aqueous emulsion of the medicinal product was carried out 6
times with an interval of 48 hours. The dynamics of changes in chicken weight, body temperature, some hematological
and biochemical blood parameters was monitored, along with the features of behavior, feed and water intake.

Results. No significant changes in body weight in birds from the two experimental groups were recorded. Compared to
the control group, no statistically significant changes in body temperature of chickens were revealed throughout the ex-
periment. Six-fold application of the increased dose of the medicinal product resulted in destabilization of red blood cell
parameters and decrease of protein metabolism in chickens from the second experimental group; however, these changes
were reversible. Accordingly, a dose of 100.0 ml/kg can be assumed a threshold dose of no observed adverse effect
level (NOAEL), and 33.3 ml/kg can be assumed a safe one of no observed effect level (NOEL).

Discussion and Conclusion. Statistically significant changes in some blood parameters in chickens were observed after six
applications of a 0.005% aqueous emulsion of the new combined insecticide-acaricide at a dose of 100.0 ml/kg. However,
these changes were reversible. Taking into account the threefold increase of the therapeutic dose in the experiment, the
product proved to have a wide range of safe dosages for external use. Therefore, the antiparasitic treatment with the 0.005%
aqueous emulsion of the combined product in dosage of 33.3 ml/kg can be ascertained safe for poultry.

Keywords: insecticide-acaricide product, subchronic toxicity, D-cyphenothrin, piperonyl butoxide, pyriproxyfen, chick-
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OPMZMH(IJle()e amnupudeckoe uccnedosanue

Cy0xpoHnYecKasi TOKCHYHOCTh HHCEKTOAKAPHUIIMIHOTO Cpe/icTBAa HA 0CHOBe D-undeHoTpuHa,
NUIEePOHUIOYTOKCHIA M MUPUNIPOKCcH(EeHA IPU HAPYKHOM NPUMEHEHUH Y IMYHBIX IbIISAT
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AHHOTaLUA

Beseoenue. Baenpenne 6e30macHbIX U 3((EKTUBHBIX HHCEKTOAKAPUIIMAHBIX CPEICTB C BOZMOXKHOCTBIO HX IIPUMEHEHHS
B IIPUCYTCTBHU NTHII I[P IKTOIIAPA3UTO3aX OCOOEHHO aKTyabHO JUIs SIMYHOTO NTHIEBOACTBA. PazpaboTka u BHeqpeHNe
HOBBIX IIPETIapaToB B BETEPUHAPHYIO MIPAKTHKY — CIIOXKHBIN Tpolecc, TpeOYIOINi BCECTOPOHHUX JTOKIMHUYECKHUX HC-
crnenoBanuii. Llenp paboTbl — HM3yueHHe cyOXpOHMYECKOH TOKCHYHOCTH HOBOTO HNPOTHUBONAPAa3HTapHOIO CPEICTBAa Ha
ocHoBe D-1udeHOTpHHA, MUIIEPOHMIOYTOKCHAA Y TMPUTIPOKCU(EHA U €0 BIUSHUS HAa TOMEOCTa3 SUYHBIX LBIIUIAT IPU
Hapy>KHOM IPUMEHEHUH.

Mamepuanst u memoos:. ccnenoBanne cyOXpoHHUECKOH TOKCHYHOCTH CpeAcTBa Ha ocHOBe D-nimdenorprHa, numnepo-
HIIIOYTOKCcHIa W TmpHunpokcudena Opuio mposeneHo B 2024 r. Ha IlomonbcKoi OMBITHO-TIPOW3BOACTBEHHOH 0aze
BHUUII — ¢punmana ®I'EHY OHI] BUDB PAH (r. MockBa). 15 mpimsT kpocca Xaiiceke YalT ObUTH pa3/ieieHbl Ha TPH
TPYIIIBL TI0 TIATH TOJIOB B Kaxkao. [lepen kaxmoit oOpabotkoit 5,0 %-Helii mpenapaT pa3BOAWIA BOIOH B COOTHOIIE-
Huu 1:1000. YcnoBHO 3a TepaneBTuueckyo 103y npuHumanu 10,0 mi Ha 0,3 kr Maccel Tena NTULEL. B IByX ONBITHBIX
rpymnmax NTHL 00pabaThiBalyd MEJIKOKAIelIbHBIM ONPBICKUBAHUEM C IIOMOLIBbIO MOMIIOBOTO OIPBICKMBATENS B JO-
3ax 33,3 ma/kr u 100,0 MII/KT' COOTBETCTBEHHO. LIBIMIAT M3 TpeThel KOHTPOJLHOW TpymIbl He oOpadareiBamu. OOpa-
6otku 0,005 %-HOit BOAHOI SMyJbCHEN JIEKAPCTBEHHOTO Mpernapara npoBoawn 6 pa3 ¢ uarepaiom 48 4. Kontposu-
pOBaJH y IBIIUIAT B JTUHAMHUKE MaccCy, TEMIepaTypy Tela, HeKOTOphle FeMaToJIOrnyeckie 1 OHOXUMUYECKUe TOKa3aTeIn
KPOBH, a TaKXKe YUYUTHIBAIH 0COOCHHOCTH NMOBEJICHUS, IIPHEMa KOpMa 1 BOJIBI.

Pe3ynomamut uccnedosanus. JJoCTOBEpHbIE N3MEHEHHS MACChl T€Na Y NTHIl U3 ABYX ONBITHBIX TPYII OTCYTCTBOBAIH.
CTraTHCTHYECKH 3HAaYMMBIX M3MEHEHUH HE BBISBIICHO NPH aHAIN3€ TEMIIEPATyphI Tea y IBIUIAT B TCUCHHE BCETO IKCIIE-
pPHMEHTA [0 CPABHEHUIO C KOHTPOJIEM. Y LBIIUIAT M3 BTOPOH OMBITHON IPYIIIBI B PE3YJIbTaTe 6-KPaTHOTO MPUMEHCHHUS
YBEJIMUYESHHOHN 03Bl NIperapaTa BBIBICHBI JlecTabMIN3alysl MoKa3aTeaeld CHCTEMbl KpacHONH KPOBH M CHIDKCHNE MHTEH-
CHUBHOCTH OEIKOBOTO OOMEHa, O/HAKO YyKa3aHHbIE W3MEHEHHsS HOCHIN oOpaTUMbIH xapakrep. COOTBETCTBEHHO,
103y 100,0 MJI/KT MOYKHO CUUTATh IOPOTOBOH, a 33,3 MII/Kr — HeAeUCTBYIOIICH (0e30macHoi).

Oocyacoenue u 3axmouenue. Ha Gone 6-kparHoro npumenenus 0,005 %-Hoit BOgHOI SMyYJIbCUM HOBOTO KOMOWHHPO-
BaHHOT'O MHCEKTOAKAPUIIUIAHOTO cpeacTBa B o3¢ 100,0 MJI/Kr OMMCaHbl CTATHCTHYECKH 3HAYUMbIC H3MEHEHHSI HEKOTO-
PBIX TOKa3aTesiel KPOBH y LBILIAT, OHAKO OHM HOCHIM OOpAaTHUMBIN XapakTep. YUHTHIBas TPEXKPATHOE yBEIHUYCHHE
TepaneBTHYECKON JI03bI B IKCTIEPUMEHTE, Y TIperapaTa MeeTcs rapaHTrs 6e30MacHOTO HApYKHOTO IPUMEHEHHUS B IIH-
POKOM JAnarna3oHe 7103. FIcxois U3 3TOro MO>KHO YTBEPK/AaTh, YTO TP MPOTHBOIAPA3UTAPHBIX 00padOTKaxX NCIOJIb30Ba-
aue 0,005 %-Hoii BOIHOW 3MYITbCHU KOMOMHHUPOBAHHOTO TIperapara B 1o3e 33,3 Mi/Kr Oyaer 6e30macHo [T MITHII.

KaioueBble cjioBa: HHCEKTOAKAPUIIMIHOE CPECTBO, CyOXpOHHUIECKast TOKCHYHOCTh, D-1indeHOTprH, MTUNepOoHnIOy TOK-
CHJl, TUPUIPOKCH(EH, IBITUIATA, TOKIMHUYECKHIE HCCIIETOBaHUS

Joas uutupoBanusi. Vamoxosa E.H. CyOxpoHndeckass TOKCHYHOCTh WHCEKTOAKapHIIMIHOTO CPelCTBa Ha ocHOBe D-
U eHOTPUHA, TUIIEPOHMIOYTOKCH A M TUPUTIPOKCH(EHA TPH HAPYKHOM MPUMEHEHUH Y SIMYHBIX IBIIUIAT. Bemepunap-
nas namonoaust. 2025;24(3):26—-33. https://doi.org/10.23947/2949-4826-2025-24-3-26-33

Introduction. The development of safe and efficient
insecticides-acaricides for simultaneous disacarization and
desinsection of livestock and poultry facilities is an im-
portant objective of modern parasitology. For example, the
red poultry mite is widespread in industrial poultry farm-
ing [1-3]. These temporary hematophagous ectoparasites
inhabit hard-to-reach places of cage equipment, joints,
cracks, etc. During a parasitological examination of poultry

houses, approximately 100-500 mites are usually found
per linear meter, alongside, in the organisms of laying
chickens numerous negative changes in the central meta-
bolic processes, the development of oxidative stress, severe
anemia syndrome, mixed-type hypoxia [4], feather loss,
emaciation, anxiety and reduction of egg production capac-
ity [5] are reported.
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In 2024, the All-Russian Research Institute of Funda-
mental and Applied Parasitology of Animals and Plants
(Branch of the All-Russian Research Institute of Experi-
mental Veterinary Medicine (VIEV) of the RAS, Moscow)
had developed a medicinal product based on three compo-
nents claimed low toxic to poultry by the scientists [6-8].
The first component is D-cyphenothrin — the synthetic py-
rethroid, which is active against fluff lice, argasid ticks, ix-
odic ticks and red poultry mites [9-10]. The second com-
ponent is piperonyl butoxide belonging to pyrethroid syn-
ergists. The third substance is pyriproxyfen, a suppressor
of ectoparasite embryogenesis. This combination of three
components is classified as hazard class 3 (moderately haz-
ardous substances) for oral use and as hazard class 4 (low-
hazardous substances) for external use [11]. It should be
noted that pyrethroids are less toxic to birds than to mam-
mals, due to the higher rate of pyrethroid biotransformation
in birds compared to mammals [12-14].

The implementation of new medicinal products into
veterinary practice is a complicated process that requires
numerous and comprehensive preclinical studies to con-
firm their safety and efficacy. One of the most important
studies is investigation of toxic effects resulting from mul-
tiple use of the product in target animal species. The article
aims to investigate the subchronic toxicity of an insecti-
cide-acaricide based on D-cyphenothrin, piperonyl butox-
ide and pyriproxyfen and its effect on egg-laying chickens
in case of external application.

Materials and Methods. The experiment was con-
ducted in 2024 at Podolsk Experimental and Production
Base of the All-Russian Research Institute of Fundamental
and Applied Parasitology of Animals and Plants (Branch
of the All-Russian Research Institute of Experimental Vet-
erinary Medicine (VIEV) of the RAS, Moscow). Fifteen
30-day-old Hisex White chickens were divided into three
groups (two experimental and one control) of five birds
each. The birds were fed a complete feed respective to their
age group. Access to water was restricted for chickens from
two experimental groups only during periods of treatment.
The poultry were housed in two-tiered cages: the control
group was housed on the upper tier, while the chickens
from the first and second experimental groups were housed
separately on the lower tier.

The experiment was conducted in compliance with the
guidelines for medicinal product preclinical studies pub-
lished in 2012 and edited by A.N. Mironov!. The dosage
regimen and frequency of administration were chosen to
identify potential toxic effects on birds during long-term

use of a 0.005% aqueous emulsion of the tested product, as
well as in the event of its overdosage. The aqueous emul-
sion of the tested product is intended for antiparasitic treat-
ment of poultry houses in the presence of chickens. The
product was sprayed twice, with an interval of 5 days or
more, in a form of fine mist using various technical means.
According to the instruction for use, the consumption of
the product aqueous emulsion was 50 ml/m?; 10.0 ml
per 0.3 kg of bird body weight was conventionally consid-
ered a therapeutic dose.

Before each treatment, a 5.0% product was diluted in
water at a ratio of 1:1000 to obtain a 0.005% aqueous emul-
sion. In the first experimental group, birds were treated at
a dose of 33.3 ml/kg using a fine-mist spray pump. In the
second experimental group, the therapeutic dose was tri-
pled (100.0 mi/kg). Before each treatment, the chickens
were individually weighed to calculate the required prod-
uct dose. Birds from the control group were not treated.

Treatments with an aqueous emulsion of the medicinal
product were carried out six times at 48-hour intervals.
Birds from three groups were weighed, their body temper-
ature was measured, and blood samples were taken before
treatment, the day after the sixth treatment, and 10 days af-
ter the sixth treatment. A range of hematological and bio-
chemical parameters were determined in the blood samples
according to generally accepted techniques [15]. The be-
haviour of the chickens, their motor activity, appearance,
feed and water consumption were observed daily.

Statistical processing of digital data was performed us-
ing the Student's t-test in Microsoft Excel 2016. Results
were considered statistically significant (reliable) if the sig-
nificance level (P) was less than 0.05. The results of statis-
tical data processing were presented in the following for-
mat: the mean value (M) is reported together with the
standard error of the mean (+ m).

Results. None of the chickens died during the entire ex-
periment. During treatments, specimens from the first and
second experimental groups bunched in a corner of the cage
or moved actively around the cage with excessive vocaliza-
tion. Feed and water intake by chickens from the experi-
mental groups did not differ from that of the control group.

The dynamics of chicken body weight changes are pre-
sented in Table 1. There were no significant changes in
body weight in birds from the two experimental groups.
Furthermore, no statistically significant changes were de-
tected when analysing the body temperature of chickens
participating in the experiment compared to the ones from
control group (Table 2).

1 Guidelines for conducting preclinical studies of medicinal products. Part one. Moscow: Grif i K, 201. 944 p.. URL: https://rsmu.ru/fileadmin/tem-
platessDOC/Zakon_RF/Mironov_Rukovodstvo_po_provedeniju_doklinicheskikh_issledovanii_lekarstvennykh_sredstv.pdf
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Dynamics of body weight changes in chickens (n=5), kg

Table 1

o First experimental .
Examination timeframes Control group Second experimental group
group
Before treatment 0.30+£0.00 0.29+£0.00 0.29+£0.01
After the 6" treatment 0.42+£0.01 0.41 +0.00 0.40+0.01
10 days after the 6 treatment 0.52+0.01 0.52+£0.01 0.51£0.01
Note: P>0.05
Table 2

Temperature status of chickens (n=5), °C

Examination timeframes Control group First e;foel:ipmental Second experimental group
Before treatment 41.50+£0.15 41.70 £ 0.08 41.38+0.24
After the 6t treatment 41.22+0.17 41.58 £0.15 41.62+£0.17
10 days after the 6™ treatment 41.54+0.14 41.56 £0.14 41.44 £0.17

Note: P>0.05

Upon analysis of some hematological and biochemical
blood parameters, statistically significant changes were
identified in chickens of the second experimental group

Some hematological parameters in the blood of chickens (n=5)

compared to the control group. In egg-laying chickens, the
number of erythrocytes, leukocytes and concentration of
hemoglobin in the blood were assessed (Table 3).

Table 3

Indicator, unit Examination First experimental Second experimental
) Control group
of measurement timeframes group group
Before treatment 2.64+0.14 2.59+0.06 2.68=0.12
Erythrocytes, After
1 294 +£0.12 2.82+0.11 2.73 £0.08
x10%/1 the 6% treatment
10 days after
2.86 £0.08 2.78 £0.06 2.92 +£0.08
the 6™ treatment
Hemoglobin, g/l Before treatment 122.60 £2.99 121.60 £3.12 125.40+£2.73
After
126.40 +2.93 122.60 +2.38 113.80 £2.52*
the 6™ treatment
10 days
127.40 + 2.66 128.60 +2.44 122.80 +2.75
after the 6™ treatment
Leukocytes, Before treatment 7.34+0.29 7.06 +0.58 6.88 £ 0.61
x109/L After
7.70 £0.26 7.66+ 0.42 7.91+0.39
the 6" treatment
10 days
7.86 +0,29 8.30+£0.26 7.92+0.29
after the 6™ treatment

Note: *P<0.05 compared to the control group
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Cyanogen-containing pyrethroids, including D-cyphe-
nothrin, are known to actively affect hematopoiesis [16].
Thus, a tendency towards a decrease in the number of eryth-
rocytes by 7.1% was revealed in the specimens from the sec-
ond experimental group after the 6™ treatment compared to
the control group. However, 10 days after the last treatment,
the above mentioned tendency for this parameter was not ob-
served. Also, in chickens from the second experimental
group, a statistically significant decrease in concentration of
the hemoglobin by 10.0% (P < 0.05) was found compared to
the control group. After 10 days, no reliable changes of this
parameter were found. Similar results have been presented
in the publication studying changes of the hematological pa-
rameters in the blood of laboratory animals during use of a
cyphenothrin-containing medicinal product [16].

All cyano-containing pyrethroids disrupt the transport-
ing function of erythrocytes. Although, initially compensa-
tory mechanisms maintain normal erythrocyte levels in the
blood by stimulating erythropoietin synthesis, after some
time, a decline in hematopoiesis is observed [16]. Further-
more, A. Khan et al. noted the inhibitory effect of synthetic
pyrethroids on erythropoietin [17]. The above statement re-
sults in a decrease in the intensity of certain metabolic pro-
cesses in chickens during multiple use of the combination
product, as presented in Table 4.

Upon 6-fold application of the three-component prod-
uct, a reliable decrease in the concentration of total protein
by 9.1% (P<0.05) and globulins by 10.8% (P<0.05) was
observed in the blood of chickens from the second experi-
mental group, as well as a tendency towards a decrease in
the albumin level by 7.4% compared to the control group.
This indicates a disorder in the liver protein-synthesis func-
tion in chickens from the second experimental group and
goes in line with other studies [17, 18]. However, 10 days
after the application of the combination insecticide-acari-
cide, no statistically significant changes were observed, in-
dicating the recovery of the protein-synthesizing function
of liver in birds. Similar findings have been noted by peers
in their publications [19]. It is known that the main target
organ for piperonyl butoxide is the liver [20]. Studies con-
ducted on laboratory animals have revealed an increase in
the weight of this organ and increased activity of certain
blood enzymes associated with liver pathologies [21].
However, many studies have confirmed the safety of pip-
eronyl butoxide for birds, since even high doses of this
drug did not cause death of animals [7, 21].

As a result of multiple external application of the me-
dicinal product in chickens from the second experimental
group, a decrease in the intensity of transamination pro-

cesses was observed, which expressed in a reliable de-
crease in the activity of aspartate aminotransferase by
8.7% (P < 0.05), and a tendency towards a decrease in the
activity of alanine aminotransferase by 15.5% compared
to the control group. The current understanding of the di-
agnostic significance of these enzymes is presented in the
work of A.S. Shidlovsky and A.l. Saltanov, in which a
tendency towards a disruption of relationships within the
carbohydrate, amino acid and energy metabolisms against
the background of low activity of aminotransferases was
noted [22]. Ten days after treatments were finished, no
significant changes in the activity of these enzymes
across the groups were detected.

During the experiment, no significant changes in creat-
inine concentrations in the blood of chickens from the two
experimental groups were observed compared to the con-
trol group. It is known that one of the reasons underlying
the decrease in creatine phosphokinase activity is the de-
stabilisation of aerobic oxidation processes in the organism
of animals. Thus, the day after the sixth treatment, chickens
from the first experimental group showed a tendency to-
wards a decrease in the activity of this enzyme by 7.9%,
while birds from the second experimental group showed a
significant decrease of its activity by 20.8% (P<0.05) com-
pared to the control group. However, 10 days after the last
treatment, these changes were not observed. This may be
due to the normalization of energy metabolism in the birds’
organisms against the background of stabilization of red
blood cell parameters.

Analysis of some lipid metabolism parameters revealed
no statistically significant changes in the concentration of tri-
glycerides and cholesterol in the blood of chickens from the
second experimental group compared to the control group.

No significant changes in blood glucose concentrations
were detected in chickens, with levels within the physio-
logical norm (11-15 mmol/l) in all experimental birds [23].
Furthermore, two tendencies were observed in the blood of
chickens from the second experimental group after the
sixth treatment: a 3.8% decrease in glucose concentration
and a 3.3% decrease in a-amylase activity compared to the
control group. After 10 days, no significant changes in car-
bohydrate and energy metabolism parameters were de-
tected in chickens.

Thus, destabilization of red blood cell parameters and a
decrease in protein metabolism were observed in chickens
from the second experimental group after six external treat-
ments of the medicinal product; however, these changes
were reversible. Consequently, a dose of 100.0 ml/kg can
be considered the threshold dose, and 33.3 ml/kg can be
considered a dose of no observed effect, i.e. safe.

Table 4
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Some biochemical parameters of chicken blood (n=5)

Indicator, unit of

Examination timeframes

Control group

First experimental

Second experi-

measurement group mental group
Before treatment 37.80+0.92 3740+ 1.17 37.00£1.10
Total protein, g/l After the 6 treatment 39.40 £ 0,40 38.20 £ 0.58 35.80 + 1.02*
10 days after the 6™ treatment 39.80 £ 0.37 39.60 £ 0.51 39.00 £ 0.71
Before treatment 18.80 £ 0.49 18.60 £0.40 18.20+0.37
Albumins, g/l After the 6" treatment 19.00 £ 0.63 18.60 £ 0.24 17.60 £ 0.60
10 days after the 6™ treatment 20.20 £ 0.20 19.40 £ 0.24 18.80 £ 0.49
Before treatment 19.00 £ 0.45 18.80 £ 0.86 18.80 £ 0.86
Globulins, g/l After the 6 treatment 20.40 £ 0.51 19.60 + 0.40 18.20 £ 0.49*
10 days after the 6™ treatment 19.60 + 0.40 20.20 £ 0.37 20.20 £ 0.37
) ) Before treatment 30.40 £ 1.89 32.20+1.85 30.60+2.18
Alanine aminotrans-
After the 6 treatment 25.80+2.82 26.00 £ 2.45 21.80 +2.87
ferase, U/l
10 days after the 6" treatment 14.20 = 1.07 15.40 £ 0.68 15.00 £ 0.94
. Before treatment 271.80 +7.81 273.00 +8.70 277.80 +9.01
Aspartate ami-
After the 6! treatment 269.00 £ 3.69 257.00+5.16 245.60 + 6.68*
notransferase, U/I
10 days after the 6'" treatment 205.20 +7.77 210.00 +9.02 209.40 £9.21
Before treatment 27.60 £ 0.81 28.20 £ 0.97 27.80+0.58
Creatinine, pmol/l After the 6" treatment 29.20 +0.80 27.80+0.73 29.00 +£0.71
10 days after the 6'" treatment 28.80 + 0.80 29.20 £1.16 29.00 + 1.26
] ] Before treatment 1979.40 + 70.89 2001.60 + 80.69 2013.20 + 88.46
Creatine phosphoki-
Ul After the 6! treatment 2001.40 + 60.58 1843.60 + 26.02 1585.00 + 67.44*
nase,
10 days after the 6" treatment | 1947.00 + 44.47 2051.40 +47.98 1895.60 + 68.71
Before treatment 3.56+0.12 3.60+0.14 3.58+0.14
Cholesterol, mmol/l After the 6 treatment 3.92+0.10 3.70+£0.15 3.88+£0.12
10 days after the 6™ treatment 3.98+0.16 3.78 £0.11 3.70+£0.10
Before treatment 0.57 £ 0.04 0.53+£0.05 0.59 £ 0.04
Triglycerides, mmol/Il After the 6 treatment 0.56 £0.04 0.52 £0.04 0.55+0.03
10 days after the 6™ treatment 0.66 £ 0.04 0.62 +£0.04 0.59+£0.01
Before treatment 12.46 £ 0.42 13.42+0.21 13.06 £ 0.39
Glucose, mmol/l After the 6 treatment 12.72 +£0.30 12.58 £0.35 12.24 £0.27
10 days after the 6™ treatment 13.02+0.26 13.18£0.32 12.34+0.29
Before treatment 1351.80 +35.03 1322.80+42.71 1286.40 +31.20
Lactate dehydrogen-
Uil After the 6 treatment 1413.20 £ 52.41 1343.40 +£79.28 1335.00 £ 26.61
ase,
10 days after the 6" treatment | 1395.00 + 33.86 1361.20 + 30.69 1439.40 + 48.55
Before treatment 326.80 +12.17 357.40 +24.02 320.20 £ 10.86

a-Amylase, U/L

After the 6 treatment

311.60 +11.99

318.00+11.73

301.40 £21.85

10 days after the 6! treatment

337.00 £ 13.67

349.00 £ 17.56

351.80£10.68

Note: *P<0.05 compared to the control group

Discussion and Conclusion. The study results indicate
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that the new combination product based on D-cyphe-
nothrin, piperonyl butoxide, and pyriproxyfen is safe for
laying chickens across a wide range of doses when applied
externally. Statistically significant changes in some blood
parameters were detected only in chickens from the second
experimental group, which received the product at a dose

of 100.0 ml/kg, and even these changes were reversible.
Therefore, there is reason to believe that the use of a
0.005% aqueous emulsion of the combination product at a
dose of 33.3 ml/kg for disacarization of premises (twice
with an interval of 5 days or more) in the presence of poul-
try can be considered safe.
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