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Effects of Dietary Garlic (Allium sativum Linn.)
Supplementation on Body Weight and Gut
Morphometry of Commercial Broilers
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SUMMARY: The effect of garlic on the absorptive surface of the small intestine of broilers was investigated towards elucidating
its mechanism of growth promotion. One hundred day-old Arbor acre broilers were reared in 4 separate groups of twenty-five each
Broiler diet was supplemented with graded doses of garlic meal viz: 0% - group A; 0.125% - group B; 0.25% - group C; 0p56 - gro
Feed conversion ratio (FCR) was determined at 6 week-old. At 8 week-old, five broilers/group were selected randomly, eathanized
sections of the jejunum were harvested for histological examination. Villi lengths, widths and cryptal depths were deltéeained.
body weight at 8 weeks old was highest in group B (#980g) and least in group A (18%®2g). FCR was highest in group D (4.34)
and least in group B (3.8). Mean villi length, villi width and cryptal depth were highest (p<0.05) in group B £€2.3%8n, 7.64 1.6
mm and 23.& 1.6 mm, respectively, indicating increased absorptive surface area. It was concluded that garlic meal supplementation at
0.125% in the diet of commercial broilers improved body weight gain and FCR by increasing villi length, villi width anddepptal
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INTRODUCTION

Voluntary reduction in the use of antibiotic growthgarlic might have the ability to improve absorptive capacity
promoters has compelled producers to search for alternativekthe small intestine via structural alterations. This study
Non-conventional growth promoters are utilized in broilewas therefore carried out to investigate the effect of garlic
nutrition to improve nutrient digestibility, control pathogenion the structure of the intestinal mucosa of commercial
microorganisms, facilitate favourable intestinal balance argoilers.
enhance absorption of calorigenic nutrients across the gut
wall by increasing its absorptive capacity (Al-Harthi, 2001;

El-Deeket al, 2002). MATERIAL AND METHOD

Garlic (Allium sativun), is a well known spice and
herbal medicine for the prevention and treatment of a varigikperimental Chickens and Maintenance One hundred
of diseases (Adimoradit al., 2006). It has been shown today-old broilers of the Arbor acres breed were purchased
exhibit antimicrobial, antioxidant, and anti-hypertensivérom a commercial hatchery in Ibadan, Nigeria. They were
properties (Konjufcat al, 1997; Sivam, 2001). As a natu-randomly selected into 4 separate treatment groups (A, B, C
ral feed additive, garlic has been reported to improve broilend D) of twenty-five each and reared in different cages (open
growth, feed conversion ratio and decreased mortalisjded) for 8 weeks. The chicks were fadl libitum with
(Jagdish & Pandey, 1994; Tollba & Hassan, 2003). broiler starter ration (from day-old to 4 week-old) and broiler
finisher ration (from 5 — 8 weeks-old) supplemented with
The mechanism of action of garlic as a growthvarying levels of garlic meal. The broilers were administered
promoter is yet to be fully elucidated. It was considered thatultivitamins in drinking water from day 1 to 5 of age and
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Enrofloxacirt prophylactically from day 9 to day 13 of age Table |. Feed intake, body weight gain and feed conversion ratio of
They were also administered Newcastle disease (NPypiler on garlic meal supplement during total rearing phase (1-6
vaccine, HB1 strain on day 1, ND vaccine, LaSota strain #{g€ks of age).

day 21 and infectious bursal disease (IBD) vaccine on daya P '(:;E?r%ak')e aiogy/g‘i’%}’:t ) Con'i/e:rion
9 and 18 of age. The care and handling of these chickens il gan (g s ratio
complied with guidelines of the University of Ibadan. A 99.44 2387 417
Experimental Procedure The garlic meal used for this B 100.61 2649 3.80
study consisted of 70% dried garlic powder and 30% whed 100.86 24.35 4.14
offal as carrier (Javandet al.,2008). Feed for group Awas D 104.71 24.11 4.34

not supplemented with garlic and served as the control group.

Group B had 0.125% garlic meal in feed i.e. 1.25 g/kg feed.

Group C had 0.25% garlic meal i.e. 2.5 g/kg feed and GrodpPle !l. Mean villi lengths, villi widths and cryptal depths of

D had 0.5% garlic meal i.e. 5 g/kg feed. commercial broiler on garlic meal supplementation. Figures with
different superscript within the same column are significantly

[ i diff t (p<0.05).
Feed intake and body weights of ten randomlyI erent (p<0.05)

selected birds in each group were measured weekly and™P Length . Width Cryptal Depth
weight gains as well as feed conversion ratio were calculated 2718+£29  5.76+1l 213217
At 8 week-old, five broilers per group were selectedB 393+23 7.64+1.6a 230x16°
randomly and euthanized in GChamber. Sections of the C 25.6 £ 2.0° 6.02+ 1.1v 11.1+1.1°
jejunum were harvested and fixed in 10% formalin. 274418 76+ 1.5 137+ 43

Histological sections were cut and stained with
Haematoxylin & Eosin stain. From each section, five
randomly selected villi were measured in each slide per fieldSCUSSION
and five fields were used. Villi lengths, widths and cryptal
depths were measured in microns under the microscope using
a graduated eyepiece with a x10 objective lens (Eyatefe This study showed that feed intake was higher in garlic
al., 2008). supplemented broilers i.e. groups B, C and D than in control
group A and the increase was dose-dependent. However, body
Mean values between groups were compared fareight gain was highest in group B i.e. 26.49g/b/d which
significant difference using Duncan’s multiple range testlso had the least feed conversion ratio of 3.8. In an earlier
while mean body weights between groups were comparstlidy by Ghoslet al (2011), significant increase (p<0.01) in
using the Least significant difference (LSD) method ofeed intake and body weight gain was reported in pre-ruminant
multiple comparisons. stage calves fed with diet supplemented with garlic compared
with control group. Also, Jagdish & Pandey as well as Tollba
& Hassan reported improved growth and feed conversion
RESULTS ratios in chickens fed garlic supplemented diets. Thus, the
results of the present study is in concurrence with these earlier
reports, furthermore it has shown that 0.125% garlic meal
Mean body weights of 1850 92 g, 1930t 41 g, supplementation in the diet of these commercial broilers
1890+ 63 g and 189& 110 g were obtained for groups A, resulted in more efficient production. While Jagdish & Pandey
B, C and D respectively at 8 weeks of age. Feed conversi@ported lower feed conversion ratio in cocks fed 0.25% garlic
ratio was highest in group D i.e 4.34 and least in group iBeal than in those fed 0.5% garlic meal, the present study
i.e. 3.8 (Table I). has shown a further reduction in FCR at 0.125% garlic meal
supplementation.
Mean values for villi length and width as well as
cryptal depths for the different groups of broilers at 8 weeks Assessement of the morphometry of the jejunum
of age are presented in Table Il. While group B had trehowed that values of mean villi length and width were
highest mean villi length and width of 3%32.3 mm and significantly higher (p<0.05) in group B than in the other 3
7.64+ 1.7 mm respectively, group C had the least villi lengtQroups. This represents an increase in the absorptive surface
of 25.6+ 2.0 mm and group A had the least villi width ofarea of the intestine and thus an increased absorptive capacity
5.76+ 1.1mm. Cryptal depth was also highest in group Bith the resultant highest body weight gain and lowest FCR
(23.0£ 1.6 mm). in this group. Also, the value of mean cryptal depth in group
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B was significantly higher (p<0.05) than in the other 3or more efficient digestibility and absorption of ingested
groups. Since crypt cells are responsible for secretion fafed in this group. This study has shown that garlic has the
electrolytes which enhance water secretion into the intesibility to increase the digestive and absorptive capacity of
nal lumen for the purpose of digestion (Bowen, 2011), the small intestine of commercial broilers by increasing the
could be inferred that digestibility was enhanced in grougryptal depth as well as the absorptive surface area of the
B. Stem cells at the base of crypts is known to be the soumtestine i.e. villi length and width. It was therefore concluded
of all cells lining the crypt and the villi (Bowen). Thus, athat garlic meal supplementation at 0.125% in the diet of
higher cryptal depth observed in group B is an indication a@bmmercial broilers improved body weight gain and FCR
a higher mucosal proliferation activity (Zhetial, 2003) by increasing villi length, villi width and cryptal depth.

OLADELE, O. A.; EMIKPE, B. O. & BAKARE, H. Efectos de la suplementacion dietética de AJtufn sativumLinn.) sobre el peso
corporal y la morfometria intestinal de los pollos de engorde comelaiall. Morphol., 30(1)238-240, 2012.

RESUMEN: Fue investigado el efecto del ajo sobre la superficie de absorcion del intestino delgado de pollos de engorde para dilucidar
su mecanismo de promocion del crecimiento. Cien pollos pollos de engorde Arbor acres de cien dias de edad fueron cripdsslemdigia
de los pollos se complement6 con dosis graduales de ajo en: 0% - el grupo A; 0,125% - el grupo B, 0,25% - el grupo C grapeXtie e
alimentacion D. El indice de conversion alimenticia (ICA) se determiné a las 6 semanas de edad. A las 8 semanas degdad;a&lpajiupo
fueron seleccionados al azar, se eutanizaron y secciones del yeyuno fueron preparadas para el examen histologico. Fuadas teterm
longitud y el ancho de las vellosidades, junto a la profundidad de las criptas. La media de peso corporal a las 8 seayamanfakgmpo B
(1930+ 41 g) y menor en el grupo A (185®2 g). EI ICA fue mayor en el grupo D (4,34) y menor en el grupo B (3,8). La media de longitud de
las vellosidades, ancho de las vellosidades y profundidad de las criptas fueron mayores (p <0,05) en el grupo B e @e®im30,3,64
1,6 mm y 23,0t 1,6 mm, respectivamente, indicando mayor area de superficie de absorcién. Se concluy6 que los suplementos de ajo en
concentracion del 0,125% en la dieta de los pollos de engorde comerciales mejoro la ganancia de peso corporal y el |@RAauedintdele
longitud y ancho de las vellosidades, junto a la profundidad de las criptas.
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