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Abstract

The aim of this research was to determine the embryotoxic and teratogenic effects and lethal
dose (LD50) of maropitant in ovo, using fertile chicken eggs. The study was designed in two
stages, CHEST-1 and CHEST-II. For CHEST-I, 210 fertile eggs were divided into seven equal
groups; control, saline solution and 5 different doses of maropitant (10, 5, 2.5, 1.25, 0.625 mg/kg)
injected groups. For CHEST-II, 150 fertile eggs were divided into five equal groups; control,
saline solution and 3 different doses of maropitant (8, 6, 4 mg/kg)-injected groups. Eggs were
opened on day 21 of incubation. Maropitant did not cause teratogenicity at any dose, while
higher embryonic death rates were observed at doses above 4 mg/kg. The LD, dose of maropitant
was determined as 7.24 mg/kg. In conclusion, maropitant should only be used after full consider-

ation of risks and benefits in pregnancy.
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Introduction

Maropitant, a neurokinin 1 receptor antagonist,
is an antiemetic drug produced for dogs and cats.
The drug is administered at doses of 1-2 mg/kg. How-
ever, its use during lactation and pregnancy is not
recommended. As no reproductive toxicity studies have
been conducted in target animals, maropitant should
be used only in conjunction with benefit-risk assess-
ment (Yazar 2018, EMA 2021). Fertile chicken eggs
can be used instead of mammals in embryotoxicity and
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teratogenicity studies to examine the effects of chemi-
cal agents (Jelinek et al. 1985, Canbar et al. 2021).
The Chick Embryotoxicity Screening Test (CHEST)
was developed for this purpose in 1977 (Ozparlak
2015). Possible negative aspects of this method include
the lack of maternal—fetal relationship, the possibility
of false positive results due to high sensitivity, and the
difference in pharmacokinetics in the closed system
of the egg. However, embryotoxic dose levels obtained
from the CHEST method reportedly provide predic-
table results that can be extrapolated to mammals.
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Fig. 1. Early (left) and late (right) embryonic death.
Table 1. Embryonic death rates in fertile eggs treated with maropitant (Chest-I and Chest-II).
Groups NVE NDE n % Dead % Alive AM
10 mg/kg 4 26 30 86.66° 13.34 85.15
5 mg/kg 21 9 30 30.00° 70.00 22.22
—~  2.5mg/kg 28 2 30 6.66¢ 93.34 -3.70
E 1.25 mg/kg 28 2 30 6.66° 93.34 -3.70
“ 0625 mg/kg 28 2 30 6.66¢ 93.34 -3.70
Saline solution 27 3 30 10.00 90.00 --
Control 27 3 30 10.00% 90.00 --
8 mg/kg 12 18 30 60.00° 30.00 58.62
= 6mg/kg 17 13 30 43.332 56.67 41.37
;é 4 mg/kg 28 2 30 6.66° 93.33 3.44
©  Saline solution 29 30 3.33° 96.67 --
Control 29 1 30 3.33° 96.67 --

NVE: Number of viable embryos, NDE: Number of dead embryos, AM: Actual mortality (Abbott method).
ab.¢: Different letters in the same column are statistically significant (P<0.05).

In addition, the need for simple laboratory equipment,
ease of application, rapid results, low cost, and the
similarities in morphogenetic development in all living
organisms have been reported as positive aspects
(Jelinek 1982, Hill and Hoffman 1984, Ozparlak 2015).
The CHEST test is evaluated in two stages; while
CHEST-I results are used to determine the embryotoxi-
city limit, the CHEST-II stage is used to determine
the teratogenicity parameters, by repeating the test three
or four doses below the dose determined in the first
stage (Jelinek et al. 1985, Ozparlak 2015).

Considering that chick embryos have been used
previously instead of mammals (Jelinek et al. 1985,
Canbar et al. 2021) in teratogenicity and embryotoxicity
studies applied to mammalian pregnancies, we hypo-
thesized that the possible teratogenic and embryotoxic
effects of maropitant could be determined using fertile
chicken eggs. This study aimed to determine the lethal

dose (LD 50) of maropitant as well as its potential
embryotoxic and teratogenic effects, using an in ovo
model.

Materials and Methods

The research protocol was approved by the ethics
committee (SUVDAMEK: 2021/100). This study used
360 fertile chicken eggs (Anatolian Integrated Breeder
Animal Ltd, Konya, Turkey); Eggs were divided into
twelve equal groups (n = 30) as CHEST-I (7 groups)
and CHEST-II (5 groups), and incubated in an incubator
(Imza Teknik, Konya, Turkey). For CHEST-I stage,
210 fertile eggs were divided into seven equal groups:
Control, saline solution, and maropitant injected groups
(10, 5,2.5, 1.25 and 0.625 mg/kg). For CHEST-II stage,
150 fertile eggs were divided into five equal groups:
Control, saline solution, and maropitant injected groups
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(8, 6 and 4 mg/kg). The doses of maropitant were deter-
mined according to CHEST-I results. All injections
were administered via the air sacs of the eggs on day 7
of incubation and maropitant (Cerenia™ injection,
Zoetis, Istanbul, Turkey) was diluted in normal saline
solution; total volume for injection was 50 pL. Eggs were
opened on day 21 of incubation.

Actual mortality rates were determined using the
Abbott method, based on observed mortality rates.
Comparisons of embryonic mortality rates between
groups were evaluated using the Chi-square test. LD,
doses of maropitant were calculated using the Probit
test without converting to logarithms. This test was car-
ried out using the combined CHEST-I and CHEST-1I
results (SPSS 22.0); a level of 0.05 was accepted
as statistically significant.

Results and Discussion

In the current study, combined data from CHEST-I
and CHEST-II stages revealed increased embryonic
mortality rates in groups treated with 5-10 mg/kg maro-
pitant (Table 1, Fig. 1). However, teratogenicity (wry
neck, micromelia, etc.) was not observed at any dosage.
Maropitant has no embryotoxic/fetotoxic effects in rats
after oral administration of 15 mg/kg dose (EMA 2021).
As the safety of maropitant has not been investigated
in healthy pregnant dogs (El-Bahri 2009), it is recom-
mended that it should only be used in pregnant or lactat-
ing bitches following a benefit-risk assessment (EMA
2021). Although there is no research available on the
effects of maropitant during pregnancy, there have been
limited studies on other NK-1 receptor antagonists such
as rolapitant and aprepitant. Rolapitant did not produce
teratogenic or embryo—fetal effects in rats and rabbits
when administered orally during of organogenesis
period at doses up to 1.2-2.9 times, respectively,
the maximum recommended human dose (FDA 2015).
However, the safety of rolapitant in pregnant women
has not been assessed, and it has been reported to cause
dose-dependent embryonic death and malformations
in embryonated chicken eggs (Singh et al. 2021).
Aprepitant is accepted as category B in human medi-
cine, with no teratogenicity reported in animal studies
(Cada et al. 2003); however, there are no reports
of systematic testing in pregnant women (La Russo
et al. 2008). In contrast, casopitant is not recommended
for use in pregnant women (EMA 2009).

The embryonic LD, dose of maropitant was deter-
mined as 7.24 (6.54-7.98) mg/kg according to the
Probit test. Taking into account the injection volume
used in the current study, maropitant could be adminis-
tered at a maximum dose of 10 mg/kg. Results obtained
from CHEST-I can be adapted to pregnant mammals;

the value (mg/kg) obtained from CHEST-1 multiplied
by 102 is accepted as the toxic level for mammalian
pregnancies (Ozparlak 2015).

Conclusions

Although teratogenicity has not been observed
in rodents using an oral dose of 15 mg/kg, using an in
ovo model, we have determined the dose of maropitant
resulting in embryonic death to be >4 mg/kg. Consider-
ing the usual treatment doses of maropitant (1 mg/kg
SC, 2 mg/kg PO), this drug can be accepted as safe
in pregnant target animals at the recommended doses.
However, maropitant should be used in conjunction
with benefit-risk analysis in dog and cats.
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