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Abstract

A research study was conducted to evaluate the effect of Saccharomyces cerevisiae cell walls (ScCw) at 500 g/t and avilamycin as
a growth promoter antibiotic(GPA), at 10 ppm, in sorghum + soybean meal diets for broiler chicks, on live production perfor-
mance at 21 days of age, as well as on length, width, number and area of intestinal villi at 10 and 21 days. A total of 200 one-day-
old broiler chicks were allocated in batteries and distributed in a completely randomized design, consisting of a 2 x 2 factorial
arrangement with five repetitions of 10 birds each one. The factors were the presence and absence of ScCw and GPA for the pro-
ductive variables. The intestinal villi data were analyzed as a completely randomized design with repeated measurements at ten
or 21 days of age. Results of productive variables showed differences (P < 0.05) in body weight (660 vs 683 g) and feed conversion
(1.47 vs 1.41 g/g), in favor of birds that consumed the diet with GPA. The addition of ScCw improved (P < 0.05) body weight (662 vs
681 g). The greater the age of birds (21 vs 10 days), the greater (P < 0.05) the width (264 vs 398 ), number (41.7 vs 45.2 n) and area
(26.2 vs 4.5 10%u?) of intestinal villi; the effect of ScCw was manifested at 21 days with a larger area of villi. This partly explains the
beneficial effect of these natural products on broiler production.
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Resumen

Se desarroll6 un trabajo de investigacion con el objetivo de evaluar paredes celulares del Saccharomyces cerevisiae (PcSc) a 500
g/tyavilamicina como antibiético promotor de crecimiento (APC) a 10 ppm, en dietas sorgo + soya para pollo de engorda, sobre
las variables productivas a los 21 dias de edad, asi como la longitud, ancho, nimero y drea de las vellosidades intestinales a los
diezy 21 dias. Se utilizaron 200 pollitos de un dia de edad, alojados en baterias y distribuidos mediante un disefio completamente
al azar, con arreglo factorial 2 x 2 con cinco repeticiones de diez aves cada uno; los factores fueron: presenciay ausencia de PcSc
y APC para las variables productivas. Los datos de las vellosidades intestinales se analizaron mediante un disefio completamente
al azar con mediciones repetidas a los diezy 21 dias de edad. Los resultados de las variables productivas mostraron diferencias (P
< 0.05) en peso corporal (660 vs 683 g) y conversion alimenticia (1.47 vs 1.41 g/g), en favor de las aves que consumieron la dieta
con APG; las PcSc también mostraron efectos (P < 0.05) favorables en el peso corporal (662 vs 681 g). La mayor edad de las aves
(21 vs 10 dias) fue determinante para demostrar (P < 0.05) un aumento en laamplitud (264 vs 398 ), nimero (41.7 vs 45.2 n) y drea
de las vellosidades (26.2 vs 44.5 103u2); el efecto de las PcSc se manifesto a los 21 dias en mayor area de vellosidades, ello explica,
en parte, el efecto benéfico que poseen estos productos naturales en la produccién del pollo de engorda.

Palabras clave: PAREDES CELULARES, SACCHAROMYCES CEREVISIAE, PARAMETROS PRODUCTIVOS, VELLO-
SIDADES INTESTINALES, POLLO DE ENGORDA.
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Introduction

vian enterprises and food producers face each

time more legislative pressures to reduce the

use of products such as growth promoters,
chemically related to antibiotics that are applied
for human disease treatment. The European Union
recently prohibited the use of some growth promo-
ter antibiotics (GPA) in animal food, due to the fact
that they belong to compounds also used in human
medicine." This forced nutritionists to look for new
additive sources of natural origin that were harmless
and with effects similar to GPA on animal produc-
tion. Probiotic use for avian feeding, such as yeast
cell wall (Saccharomyces cerevisiae), mainly constituted
by polysaccharides (glucan and mannan)®® can be a
good option. Advantages of these products are based
on specific properties of the digestive tract, including
flora modification, decrease of mucosal renewal speed
and modulation of the intestinal immune system;"®
with direct benefits on growth rate, feed conversion
efficiency and bird viability,’ effects that are similar
to those observed using GPA. The joined addition of
Saccharomyces cerevisiae cell walls (ScCw) and GPA has
proved to induce a stronger response on avian produc-
tive behavior.”® It has also been found a synergic effect
on antibiotic treatment against bacterial infections.’
Because of the importance of this components in pro-
duction systems, it was achieved to purify the active
ingredients' with results similar to those of ScCw in
birds." The objective of the present study was to eva-
luate ScCw food addition with and without APC on
productive variables at 21 days of age, as well as on the
morphology of the intestinal villi, in order to unders-
tand the influence of these components on broiler
production, along with creating more information on
their own characteristics and behavior with different
types of diets.

The study was done in an avian farm of the Tarim-
baro municipality, Mexico, localized at 1 940 masl and
17.7°C of mean annual temperature (-2.4°C minimum
and 37.5°C maximum). A total of 200 one-day-old
mixed chicken of the Roos linage were used. Animals
were kept in batteries until 21 days of age. Chicken
were distributed by a completely randomized design
into four treatments, in a 2 x 2 factorial arrangement
with ten birds each per treatment. The factors consi-
dered were: presence and absence in diet of antibiotic,
used as growth promoter (avilamycin 10 ppm), and
Saccharomyces cerevisiae cell walls in 500 g/t doses.

Birds had free access to food in flour form. The
starting diet, based on sorghum + soybean paste, was
done to fulfill the nutrimental recommendations by
Cuca et al." (Table 1). Management program was simi-
lar for all treatments, with a natural light program.
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Introduccion

as empresas avicolas y fabricantes de alimento

se enfrentardn cada vez mas a presiones legisla-

tivas para reducir el uso de productos como pro-
motores del crecimiento, relacionados quimicamente
con los antibiéticos que se aplican para el tratamiento
de las enfermedades del ser humano. Recientemente,
la Unién Europea prohibi6 el uso de algunos anti-
biéticos promotores de crecimiento (APC) en los ali-
mentos para animales, porque aquéllos pertenecen a
compuestos que también son utilizados en medicina
humana,' con ello se obligé a los nutriélogos a buscar
nuevas fuentes de aditivos de origen natural que sean
inofensivas y que tengan efectos similares a los APC
en la produccion pecuaria. El uso de prebidticos en
la alimentacion de las aves, como las paredes celula-
res de levaduras (Saccharomyces cerevisiae), constituidos
principalmente por polisacaridos (glucanos y mana-
nos),*” puede ser buena opcion. Las ventajas de estos
productos se basan en propiedades especificas sobre
el aparato digestivo, que incluyen modificaciéon de la
flora, reduccion en la velocidad de renovacion de la
mucosa y modulacion del sistema inmune intestinal,*’
con beneficios directos en la tasa de crecimiento,
eficiencia en la conversion alimenticia y en la viabi-
lidad de las aves;® efectos similares a los observados
con el uso de APC. La adicién conjunta de paredes
celulares del Saccharomyces cerevisiae (PcSc) y APC ha
demostrado mayor respuesta en el comportamiento
productivo de las aves,”® y se ha encontrado también
efecto sinérgico en tratamientos con antibidticos para
combatir infecciones bacterianas.” Dada la importan-
cia que han tenido estos componentes en los sistemas
de produccion, se logr6 purificar los componentes
activos,'’ con resultados similares a los PcSc en las
aves."" El objetivo del presente estudio fue evaluar
la adicion de las PcSc en el alimento, con y sin APC,
sobre las variables productivas a los 21 dias de edad,
asi como la morfologia de las vellosidades intestinales,
para contribuir a entender la forma de actuar de estos
nuevos componentes en la producciéon del pollo de
engorda, y generar mds informacién sobre las carac-
teristicas propias de éstos y su comportamiento con
diferentes tipos de dietas.

El trabajo se realiz6 en una granja avicola del
municipio de Tarimbaro, Michoacan, México, loca-
lizada a 1 940 msnm y temperatura media anual de
17.7°C (minima de -2.4°C y maxima 37.5°C). Se uti-
lizaron 200 pollitos mixtos de un dia de edad, de la
estirpe Ross, que se mantuvieron en baterias hasta los
21 dias de edad. Se distribuyeron mediante un diseno
completamente al azar en cuatro tratamientos en
arreglo factorial 2 x 2, con cinco repeticiones de diez
aves cada uno para cada tratamiento. Los factores a



Response criteria for the reproductive variables at
21 days of age were: body weight (g), food intake (g)
and food conversion (g/g). Three birds of each repe-
tition were euthanized at days ten and 21 of age to
obtain histological samples of the duodenal handle.
Length width in microns (p) and number of intesti-
nal villi were assessed, along with the area x 10% in p?

considerar fueron: presencia y ausencia de antibiético
en la dieta, utilizado como promotor de crecimiento
(avilamicina, 10 ppm), asi como paredes celulares del
Saccharomyces cerevisiae en dosis de 500 g/t.

El alimento se proporciono a libre acceso en forma
de harina, y la dieta de iniciacién con base en sorgo
+ pasta de soya se elabor6 para llenar ampliamente

Cuadro 1

COMPOSICION DE LA DIETA EXPERIMENTAL PARA POLLOS
DE 0 A 21 DIAS DE EDAD
COMPOSITION OF THE EXPERIMENTAL DIET FOR BROILERS
FROM 0 TO 21 DAYS OF AGE

Ingredient Percentage
Sorghum (8.5%) 54.79
Soy paste (46%) 36.8
Vegetal oil 3.8
Ortophosphate 1.7
Calcium carbonate (38%) 1.4
Common salt 0.33
DI-Methionine 99 % 0.33
Sodium bicarbonate 0.22
Vitamins and minerals* 0.26
Choline chloride (60%) 0.1
L-Lysine HCI1 0.23
Antioxidant 0.015
L- Threonine 0.03
Total 100
Nutriment Calculated analysis
Protein % 22.00
ME, Kcal/kg 3,024
Lysine % 1.37
Methionine % 0.64
Methionine + cysteine % 1.00
Tryptophan % 0.27
Threonine % 0.84
Available phosphorus % 0.50
Calcium % 1.00
Sodium % 0.20

*Provides per kg. Vitamin A, 3 000 000 UI; Vitamin D3, 750 000 UI; Vitamin E, 6 000 UI;

Vitamin K3, 1.0 g; Riboflavin, 4 g; By,, 0.060 g; Pyridoxine, 3.0 g; Calcium pantothenate,
13.0 g; Niacin, 25 g; Biotin, 0.063 g; Choline chloride, 250 g. Selenium, 0.2 g; cobalt, 0.1 g;

Iodine, 0.3 g; Copper, 10 g; Zinc, 50 g; Iron, 100 g; Manganesium, 100 g; Excipient as

needed to, 1000 g.
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obtained from multiplying length, width and number.
Variables were analyzed by a completely randomized
design with repeated measures. Data obtained from
each of the described variables were analyzed accor-
ding to the design and, when a significant difference
was detected (P < 0.05), comparison was done with the
Tukey test."”

There was no interaction between the studied fac-
tors (Table 2). Differences (P < 0.05) were seen for
body weight and food conversion favoring the pre-
sence of the antibiotic (avilamycin) in diet as growth
promoter. In this sense, higher body weights were
obtained with the addition of cell walls (P < 0.05).
Results from intestinal villi (Table 3) showed differen-
ces (P <0.05) among treatments. The use of cell walls
increase the length and number of intestinal villi (P <
0.05); however, age was also determinant for intestinal
evaluations, since the older the bird, the bigger the
width, number and area of the villi (P < 0.05).

Antibiotics have been used for many years in diet
because of their beneficial effect as growth promo-
ters for avian production.25 However, the tendency
to forbid this kind of compounds in animal feeding
forces to search for harmless substitutes, such as
Sacharomyces cerevisiae cell walls that at 500 g/t impro-
ves body weight, just as avilamycin did it at 10 ppm.
This effect as growth promoter of the cell walls on
broilers concurs with the few studies done by other
authors®” and can be explained by another important
finding, the higher width and number of the intesti-
nal villi, which might have favored nutrient intake by
increasing absorption of fatty acids, amino acids and
glucose.' It has been reported that a better intestinal
health leads to an increase of the intestinal villi;'® and
it has also been proved that mannans and glucans
present in the cell walls, decrease enteropathogenic
bacteria that impede the increase of the beneficial
bacterial flora.'®

las recomendaciones de nutrimentos de Cuca et al."
(Cuadro 1). El programa de manejo fue similar para
todos los tratamientos, con un programa de luz natu-
ral.

Los criterios de respuesta en las variables produc-
tivas a los 21 dias de edad fueron: peso corporal (g),
consumo de alimento (g) y conversion alimenticia (g/
g). Alos diezy 21 dias de edad se sacrificaron tres aves
de cada réplica con el propoésito de obtener un corte
histologico del asa duodenal, en el cual se midi6 en
micras (p) la longitud, ancho y nimero de las vello-
sidades intestinales, asi como el drea x 10* de u* que
se obtuvo al multiplicar la longitud, ancho y nimero.
Estas variables se analizaron mediante un diseno
completamente al azar con mediciones repetidas. Los
datos obtenidos de cada una de las variables descritas
se analizaron conforme el diseno empleado, y cuando
se presento6 diferencia significativa (P < 0.05) se rea-
liz6 la comparacioén por la prueba de Tukey."

No hubo interaccion entre los factores estudiados
(Cuadro 2). Las diferencias (P < 0.05) se presenta-
ron en el peso corporal y conversién alimenticia en
favor de la presencia del antibiético (avilamicina) en
la dieta, como promotor de crecimiento; asimismo,
con la adiciéon de paredes celulares en el alimento
se tuvieron mejores pesos corporales (P < 0.05). Los
resultados de las vellosidades intestinales (Cuadro 3)
presentaron diferencias (P < 0.05) entre tratamien-
tos. La utilizaciéon de paredes celulares aument6 la
longitud y el nimero de las vellosidades intestinales
(P < 0.05); sin embargo, la edad del ave también fue
determinante en las evaluaciones intestinales, ya que
a mayor edad del ave, mayor amplitud, nimero y area
de las vellosidades (P < 0.05).

Desde hace muchos anos se emplean antibioticos
en la dieta por su efecto benéfico como promotores de
crecimiento en la produccion avicola;*® sin embargo,
la tendencia a prohibir este tipo de compuestos en las

Cuadro 2
EFECTOS PRINCIPALES A LOS 21 DIAS DE EDAD EN POLLOS DE ENGORDA
ALIMENTADOS CON PAREDES CELULARES DEL Saccharomyces cerevisiae
MAIN EFFECTS IN BROILERS FEED WITH Saccharomyces cerevisiae
CELL WALLS AT 21 DAYS OF AGE

Factors Body weight (g) Food intake (g) Food conversion (g/g)
Antibiotic
Without 660 +26° 913 +20° 1.47 £.04°
With 683 + 182 906 +30* 1.41 £.03%
Cell wall
Without 662 +26° 903 +27° 1.45+.05°
With 681 £ 19 916 £ 222 1.43 +£.04"

abValues with different letters are different (P < 0.05)
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Cuadro 3
EFECTO DE LA EDAD SOBRE LAS VELLOSIDADES INTESTINALES DEL POLLO DE ENGORDA
ALIMENTADO CON PAREDES CELULARES DEL Saccharomyces cerevisiae
EFFECT OF AGE ON INTESTINAL VILLI IN BROILERS FEED WITH
Saccharomyces cerevisiae CELL WALLS

Without GPA and

With GPA and

Without GPA and With GPA and

Treatments without ScCw without ScCw with ScCw with ScCw Mean

Length p
10 days 2293 + 336 2342 + 108 2393 + 136 2700 + 328 2432 + 288%
21 days 2220 + 261 2381 + 530 2711+ 103 2542 + 548 2463 + 430°
Mean 2256 + 294 2362 +371%® 2552 +201% 2621 + 446

Width p
10 days 248 + 65 287 +£22 262 + 33 259 +53 264 + 47
21 days 307 + 88 394 + 134 470 + 132 420 + 145 398 + 135°
Mean 277 + 81%* 340 + 108° 366 + 142° 340 + 134°

Number n
10 days 433 £ 7 b** 434+ 4° 42.1 + 4% 37.9+£2° 4175
21 days 493 £2° 43.1+2° 423+2° 462 £2° 45243
Mean 463+ 6 433+3 422+3 42.1+4

Area x 103p.2

10 days 23.5 4+ 3.2 29.0+1.0° 264+3.9° 26.1+3.4° 262+3.6
21 days 33.3+8.5° 38.9+11.3° 537+ 14.3° 51.9+282° 445+17.7
Mean 28.4+8.0 34.0+9.3 40.0+17.3 39.0 £23.6

#2>- Values with different letters are different (P < 0.05)
##2° Interaction (P < 0.05)

The age of the bird determines intestinal villi area,
since width, number and area of the villi increase
along with the age of the bird. This points out that as
the bird develops, the possibilities of nutrient absorp-
tion also augment according to its needs. Itis conclu-
ded that ScCw addition favors intestinal villi develo-
pment, which partially explains the beneficial effect
that these products have on broiler production.
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