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Nicarbazin (NCZ) is an equimolar complex of
4,4’-dinitrocarbanilide and 2-hydroxy-4,6-dimethylpyrimidine [1].
It is an anticoccidial agent used in the poultry industry. Its main
function is to prevent multiplication and proliferation of parasites
of Eimeria genus in the intestinal tract, avoiding tissue damage,
decreased feed consumption, reduced nutrient absorption,
dehydration, blood loss, skin depigmentation and susceptibility to
other pathogens in birds [2]. Nevertheless, its application has not
been entirely beneficial. Ott et al. [1] reported that feeding laying
hens with 100 ppm or more of NCZ caused depigmentation of
the brown shell and reduced hatchability in approximately 60%.
Although the mode of action of NCZ for contraceptive activity is
unknown, micrographs of vitelline membranes in mallards showed
severe degenerative changes and preliminary in vitro studies
indicated that it may increase intracellular calcium levels and early
degradation of very low-density lipoproteins that comprise egg
yolk [3]. However, the effect of NCZ has not been studied in Creole
hens of Mexico. Therefore, the objective of this investigation was to
evaluate the effect of NCZ on incubation variables of eggs from that
genotype of birds.

Materials and Methods

This study was conducted at the Poultry Experimental Farm of
the Chapingo Autonomous University at Texcoco, State of Mexico,
Mexico. Located at an altitude of 2,247 m [4]. A total of 1922 eggs

December 18, 2019

were collected from a population of 100 Creole hens of 80 weeks
of age. Two treatments were evaluated: T2 (Control), 0.00%
nicarbazin, and T1, 0.05% of nicarbazin in feed. Nine hundred and
sixty-one eggs from the same population were used per treatment.
The collection of eggs for T1 lasted 14 days, followed by a cleaning
period of 21 days (feed without nicarbazin) and subsequently
collecting eggs for T2. Storage was at an average temperature of
68 °F. The fertilization of the eggs was carried out by artificial
insemination. Artificial incubation with a constant temperature of
100 °F and 60% relative humidity (RH) was used until day 18, then
live embryos were passed to the hatcher (100 °F and RH: 80%). At
12 and 18 days of incubation eggs were candled to identify clear
eggs and eggs with dead embryos, then the embryodiagnostic was
carried out. Finally, at 21 days of incubation, non-hatched eggs were
separated to conclude the embryodiagnostic. Early dead embryo
with no blood (ED), 1-3 days of incubation; early dead embryo with
blood (EDB), 4-12 days of incubation [5]; intermediate embryonic
death (IED), 13-17 days of incubation; late embryonic death (LED)
18-21 days of incubation; infertile (INFERT); contaminated (CONT)
and hatched eggs (HATCH) [6-8], were the categories considered
in the embryodiagnostic. The feeding program consisted of a single
phase with two diets, one containing 0.05% nicarbazin and one
without nicarbazin, both diets containing 16% crude protein; 2,800
kcal ME kg-1 and 4% Ca Table 1. They were provided with a program
of 16 light hours. Water was supplied for free access and feed was
restricted to 110 g bird-1 day-1.

Table 1: 1Provided per kg of diet: vitamin A, 12,000 IU; vitamin D3, 1,000 IU; vitamin E, 60 IU; vitamin K, 5.0 mg; vitamin B2, 8.0 mg;
vitamin B12, 0.030 mg; pantothenic acid, 15 mg; niacin, 50 mg; folic acid, 1.5 mg; choline, 300 mg; biotin, 0.150 mg; thiamine, 3.0 mg.
Fe, 50.0 mg; Zn, 110 mg; Mn, 100 mg; Cu, 12.0 mg; Se, 0.3 mg; I, 1.0 mg. 2Sand was used as an inert filler. Statistical analysis Frequency
data of categories from embryodiagnostic were compared by the chi-square test for independence with the PROC FREQ contingency
tests with α = 0.05, SAS Institute Inc. [12].
Ingredient composition (% as fed) and calculated analysis (% dry matter) of the diets for creole breeder hens.
Ingredients (%)

With Nicarbazin

Without Nicarbazin

Corn

59.72

59.72

Soybean meal
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25.06

25.06
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Calcium carbonate

10.25

10.25

Soybean oil

2.97

2.97

Dicalcium phosphate
DL-Methionine (99.0% purity)
Vitamin-mineral premix1

1.15
0.2

0.05

Sand2

0

Total

0.2

0.3

Nicarbazin

Sodium chloride

1.15
0.3
0

0.3

0.3

0.05

100

100

Calculated analysis (%)

Metabolizable energy (kcal kg-1)

2,800

Calcium

4

Crude protein

Available phosphorus

0.3

Arginine

0.82

Lysine

0.77

Isoleucine
Methionine

Methionine + cystine
Tryptophan
Threonine

Results

16

Valine

Results of the embryodiagnostic can be observed at Figure 1.
The values for the seven categories in the embryodiagnostic were
different (P<0.05) between treatments. A higher proportion of the
eggs were classified as infertile in T1 (34.5%) comparing to T2
(6.6%). Early embryo mortality (ED + EDB = 54.0%) was also higher
in T1 with respect to T2 (ED + EDB = 39.5%), however, ED category

0.55
0.47
0.65
0.18
0.6
0.6

contributed with most of the dead embryos in both treatments
(45.2 and 31.0% for T1 and T2, respectively). IED category just
contributed with a minor proportion of the embryo mortality in
T1 (2.0%) and T2 (4.3). LED show a value of 2.8 and 21.6% for T1
and T2, respectively. Contaminated eggs represented 2.5% in T1
and 1.0% in T2. As a result of the values in the previous categories
of the embryodiagnostic, hatchability values of 4.2 y 26.9% were
obtained for T1 and T2, respectively.

Figure 1: Embryodiagnostic categories in eggs from Creole chicken breeders fed feed without (T2) or with nicarbazin (0.05%)
(T1). INFERT: Infertile, ED: Early dead embryo with no blood, EDB: Early dead embryo with blood, IED: intermediate
embryonic death, LED: late embryonic death, CONT: contaminated egg, and HATCH: hatched eggs.
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Discussion

References

Even though there are previous reports of the negative effect
of nicarbazin on incubation parameters of birds [9], there is not
information with respect to birds that are not raised under industrial
condition environments, as the Creole chickens of Mexico. Results of
the current investigation agree with those of Hughes et al. [10] and
Jones et al. [11] who found reduced hatchability in eggs from birds
exposed to nicarbazin. As stated by Chapman et al. [12], affection
of the integrity of the vitelline membrane is the mechanism by
which the coccidiostat affects the correct development of the chick
embryo, so that early mortality is expected. On the other hand, given
what is known about its mechanism of action [3], the first stages of
development are the most negatively affected by nicarbazin. In line
with this fact, our results agree with Sherwood et al. [1] who found
a 3.8-fold increase in early embryo mortality when White Rock
breeder hens where fed nicarbazin. So that, embryos without blood
spots or blood vessels (ED category in the current study) were
the most abundant in the embryodiagnostic. As previously stated,
Creole chickens of Mexico are raised under certain degree of harsh
environmental conditions in terms of feed, housing, and potential
pathogen agents [13,14], as coccidia. So that it was considered
the necessity of evaluate the effect of a coccidiostat on incubation
parameters of this poultry genotype. The results obtained indicate
that nicarbazin should not be used in the feed of Creole breeder
hens, given its negative effect on embryo mortality, specifically on
the earliest stages of development [15].
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