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Abstracts

Thirty five-week old broilers, reared from day one under controlled conditions, were studied for their
F response to treatment with aqueous garlic extract when infected experimentally with coccidiosis. The birds
were grouped into five. Groups I to IIT are the controls (uninfected, infected subclinically and clinically,
respectively) while groups IV and V are the tests (infected subclinically and clinically respectively, and
treated with 200 mg/ml/100 gm body weight aqueous garlic extract). Faecal analysis showed a progressive
increase in oocysts from day one for groups II and III with mortalities recorded in group in from day 6.
There was a sharp increase (P0.05) in the number of oocysts in groups IV and V and a gradual decrease
from days 9 and 7, respectively. Coccidial infection inhibited serum lipase activity while treatment with
aqueous garlic extract activated the enzyme activity (P0.05). It is concluded that aqueous garlic extract
actually has anticoccidial property and possibly acts by inducing the maturation and release of oocysts.
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THE ANTICOCCIDIAL PROPERTY OF THE AQUEOUS EXTRACT"
OF GARLIC, ALLIUM SATIVUM, IN BROILER BIRDS .

5 - 'MGBOWJ BV T O "INGWI, L. M., 'f\"IUAZU, E. 1.
'"UDOM, 1. E. AND PABU BAKAR, A.

1. Federal College of Animal Health and Production Technology,
National Velerinary Research Institute, Vom, i .

2. Biochemistry and Chemotherapy Division, :
Nigerian Institute of I'rypanosomiasis Rescarch, Vom,

ABSTRACT
Thirty five-weck old broilers, rearcd from day one under controlled conditions. were studied for their

[ CSPONse o reatment with aqueous garlic extract when infected experimentally with coceidiosis. The
birds were grouped into hive. Groups I to 11 are the controls (uninfected. infécted suhclinically and

clinically. respectivelv) while groups IV and V are the tests (infected subclinically and clinically, -

showed a progressive increase in oocysts from day one for groups I and 11] with mortalities recorded
in group in from day 6. There was a sharp increase (P<0.05) in the number of OUCYSLS in groups 1V
and V oand o sradual decrease from days 9 and 7, respectively. Coccidial infection inhibited serum
lipase activity while treatment with agicous garlic éxiract activated the enzyme activity (P<0.05). It
is concluded that aqueons garlic exirao actually has anticoccidial broperty and possibly acts by
indueing the maturation and release ol vocysts, Sy

respectively. and treated \\-i'll125t)r]1g/lﬂf/l 00gm body weight aqueous garlic extract). Faecal analysis

KEY WORDS: Coceidiosis, Qoceysts, Allfinm sativinm, Serum lipase activity, 5

INTRODUCTION

Fhe afabal pouliry industry has to contend with the threat of many diseases. The most
important one attributable (o parasites is coccidiosis (Jenkins e/ al.. 1991). Coccidiosis is aninlectious
wotozoan disease caused by any combinations of seven specics of Eimeric sppr (Adewuyi, 1986:
liehoj and Trout, 1993). Sporulated 0ocysts when ingested by susceptible hosts mitiate the'infectjve.
cycle. The disease is codmo solitan in disiribution ;m(F()ccurs in all Kinds of animals,

Fhe development O}Efﬁh’i'f(l spp s almost exclusively intestinal (Ball o al, 1989). though
the parasites have been detected in such tissues as Iymph nodes (Lindsay ct al.. 1990}, blood. lung and
liver (Ball er ol 1990). The clinical Signs vary semewhat depending on the specic of the causative
organism. Usually infected birds become depressed. tend to huddle. consume less feed and waler and
consequently have decreased v *fTic 1 !
droppings niay be observed With £ necatrix and E jenofly infections (Ajavi and | fmoren, 1980y,

/\ppmximale!y 30 billion chickens are reportedly reared worldwide annually (Anon. 2001 ),
Since every flock of chickens is al risk from coccidiosis, they must be protected. ) he most current
wophylactic method is the use ol "Paracox".a cocdidiosis vaceine deve oped in 1989 (Rose, 1989),
Iln\\*evci: in the event of outbreak of the disease. there are now many coceidiostats and anticaccidial
weparations like amprolliom. However, the increasing emergence of drag-resistant strains ol'coccidia
1as forced attention tow ards the search for alternative control strategics thit ape locally available.
reproducible. cn\'i;'(mmcmnl¥)'—l}'fe;1(ily, cheapand effective. This w orhisaimed al verilyving the claims
by local farmers thai aqueous garlic extract is effective in controlling avian coccidiosis.

MATERIALS AND METHODS
Plant Material
| muzwas purchased from Jos. The outer con ering was removed manually

with a sharp knifc and the garlic dried in a hot air oven (Al 166) at 50°C. The dried bulhs were
pounded in g mortar with pestle, sieved and the dried powder uscd for (e study.

Garvlic. M sctivin

veight gain and fee( elticiency. Diarrhoeq Isacommon feature, Bloody
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Preparation of Aqucous Garlic Extract
e 720gm of the dried powdercd garlic was stepped in 100ml distilled water for 12 hours, filtered

-and the fHtrate dried using a rotary evaporator. The percentape, yield was 15%.

-

E'Mzin}igé'fﬁcnt of Experimental Birds

30 day-old broiler chicks purchased from ECWA Farms, Bukuru and rearcd i deep litter
system for five weehs were used tor the study. They were given feed (ECWA Farms Bukuru) and tap
water ad libitum and vaccines at appropriate times. No coccidiostats were aiven. §

i

i Experimental Infection

1ae=Fhe birds were divided into five groups. Group | is the control (unmfected, untreated). Group
in isthe subclinical control (inlected. untreated), Group m is the clinical control (infected untreated).
tGroup. IV is the subclinical test (infected and treated) while Group V s the clinical test (infected and
Htreated). Ooeysts isolated (rom faccal samples, collected from Farms in Bukuru and Vom, according
‘to themethod described by Malcolm (1976). were used ininfecting the birds. The oocysts wwere misec
with the poultry feed and administered to the birds ad Libitum for two days according to Ajayi (1995
Personal Commiunication). The subclinical groups (nand IV ) were given proper hygicnc and adequate
feed tormaintain low and natural level of inlection. For the elinical groups (in and V). the liner was
“left unchanged and the birds poorly fed Tor the infections proceed toa clinical stage. Fach eroup was
kept in a different cage. ;

Administration of Aqueous Garlie Extract

. PR The subelinical test group started receiving treatment on completion of infection while the
clinieal test group was allowed to manitest all the svmptons ol intection belore treatment started . he
aqueous gallic extract was administered oraily with sy ringec without needle ina dosc ol 200me/ml
4 totalivolume of sml per bird per day tor 5 days.

Colléction of Faccal Samiples and Oocyst Count

e ‘FHE‘Cﬂl'SZIIleCR were collected randomly rom each cage on alternate days and the coccidial
DUCYSIS recoy cred by salt Moatation mcethod (Malcolm, 1976). The oocysts werce cotnted
microscopically.

Blood Collection and Serum Preparation

i Blood samples were collected from the birds through the wing vein with sterile syringe and
lieedler These were stored at [2°C Tor one hour m the relviveator beford centrifuging at 2.500 rpm for
5 minutest The supernatant was recovered and stored at 0°CL il not used immediately for enzyme
;zizisay: :

EEnzquﬁAssil}' and Protein Determination

WYL L)
L .0 = Serum lipase activity was measured accarding to the tivimetric method described by Tiets
(1987). The principlc is bascd on the hydrolysis ol olive oil with serum cnzyme and titrating the
liberated - fatty acid to thymolphthalein cndpoint with sodium hydroxide. Cnzvime aclivity wis
expressed in units per me proten. The serum protein swas determinéd using bivret reagent according
to the method (icscrihc(ﬂw_\' Plinmmer ( 1987). - =g ‘

Statistics

. The result are presented as mean b, standard deviation. The results were conpared
using Students t-test (Snedecor and Cochran, 1987).
b 23
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RESULTS ' i et

Table 1: Effect of Aqueous Garlic Extract on Coccidiosis in Broiler Birds. :
Femny - =
Day No. of Oocysts/gm I'aecal Sample 5
.(ir't)lll‘} 1= Group 1 Group 111 Gmup-IV Group V
1 5.00+0.50 400.50+20.10 8()0.(35—#45.53 1900:801240.5" 3400.4+420t1:
3 7151025 410.20k15.10 900.10+70.7- 2340.70+200.01" | 5420.51400' *
2] 10.7541.20 440751253 650.2575-2 2620.1-+400" 3300.20+300
7 8.15+2.05 460.50::30.1 - 1340.5+4201" 242.75+300
G 5. 174105 480.25+22.5 - 23365+ 152 173.1 £20.5
u 53.25H0.50 540.50+35.4, - 40.05+50 27.70:£5-05

Values are mean -+ S for three independent determinations.
cSignilicantly higher as compared lo'the corresponding group 11 (P<0.05)
> Stanificantly higher as compared to the corresponding group 11 (P<0-05)
“ Significantly higher as compared to the corresponding group 1 (P<0.05)

Table 1 summaries the effect of aqueous garlic treatment on birds infected with subclinical and

climical coccidiosis. Though there were increases in oocyst count as the subcelinical discase condition

progressed (Group 1), it was not statistically significant. The oocyst count for group Il was

significantly higher SI’ <0.05) when compared apainst group n but the birds started dying by the fourth

day and attained 1002 mortality by the seventh day. Treatment with aqueous varlic extract (groups

TV and V) showed \/L‘l{ sharp rise (P<0.05) in oocys! count when comparcd against the corresponding
d

infected but untreated birds (groups 1l and HI) but which gradually dropped as the treatment

progressed.
Table 2: Effect of Aqueous Garlic Extract on the Serum Lipase activity
Day "~ Enzyme Activity (Units/mg Protein)
Group | Group I Group 111 Group IV Group V
| 0.119+0.001 0.%)27i0.003“ 0.125:£0.002 0.205+0.0051; 0.078+0.006
3 0.121+£0.010 0-01720-002" 0.010+0.001° 0.217+£0.001(: 0.110+0.003d
5 0. 119:0.005 0.015:0.002° < - 0.22510.002¢ 0.120+0-005

Values are mean j. SD for three independent determinations.
cSignificantly lovver as compared to iroup 1, P<0.05

*Significantly lower as comp

ared to Group I, P<0.05

SSignificantly higher as compared to the corresponding group 111 P<0.05%
Significantly higher as compared (o the corres onding group I (P<0.05

“ Significantly lower

Table 2 summarizes the effe
experimentally infected with coccidi
enzyme activity (P<0.05) wi
significant decrease as thée di X
enzyme activity when compared against Group
(Groups 1V and' V), the enzyme activity was en

as compared to Day |, P<

sease progressed

(.05

ct of aqueous garlic extract on the serum |
osis. Birds in groupn showed\a_ statisticall Cre
1en compared against the healthy birds &?roup I)'and a statistically

I also showed a decrease in

(P<0.05). Birds in group :
queous garlic extract

1(P<0.05
hanced (P<0.05).

. On treatment with a

ipase activity. of birds
y significant decreased
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. DISCUSSION

¥, “The results obtained for the oocyst counts in this study compared favourably with thosc of

Malcolm }!976). ; ) il

axr The observed progressive increase in the number of 0oTysts excreted in the faccal samples off
the infected birds could be as a result of progress in the infection. However, the sharp increase in the
number of oocysts as a result of the admmistration of aqueous garlic suggests that the extract alfects
“the maturation of the life stages of Lineric spp- thereby shortening the prepatent period. 'The prepaterit
period is reported to be lour days (Liliehoj and Troutf, 1993). The enhanced release of these oocysts
ih the faecal samples may be as a result of the associated diarrhoea- The observed decrease in the
‘pocyst count as the treatment progressed may be an indication of recovery ol the birds from the
:disease:

In an effort to explain the observed enhanced maturation and release of faecal vocysts in birds
treated with the aqueous parlic extract. we assayed the serum lipase activity. The obscrved statistically
significant (P<0.05) decrease in the enzyme activity (Table 2) as a résult of coccidial infection

. suggests that the pancreas is not al fected Dy the disease. Flowever, the elevated serum lipase activity
“asa result of treatment with the plant extract may be due to the contraction of the sphincter ol Oddi
“of the pancreas. Substances like the opiates whic?1 contract the sphincter of Oddi arc known 1o cause
*alevation of 'serum lipase if activity (Tictz. 1987). Another possible explanation for the observed
senhanced release of faecal oocysts on administration of the plant extract may be the presence ol hiuh
sconcentration of tannin in garlic (Mgbojikwe et al.. 2000). Tannins are known to have effects on the
sintestine:: When the stomach and bow cfs are relatively empty, tannic acid coagulates the super licial
Ulayers of the gastrointestinal mucus membrane. Eimeria spécies particwlarly F. hrunerti inleets the
____.__impgt_irgq,with most damage being caused tothe lower ileum, colon and proximal arcas ol the cacca
,(Llhehqwnd Trout, 1993). : ‘
vi .o, When compared against conventional coccidiostats, aqueous garlic extract may not be acting
likeamprollium which is known to antagonize thiamine thereby depriving the parasite of this essent il
~/vitamin (Frank, 1985) nor the sulphonamides which are no longer in demand kecause of their side
- Boffects which may include kidney damage (Anon, 2001).
o “In'conclusion. aqueous garlic exiract is effective against avian coccidiosis and its mechanism
rofaction may be through the induction of maturation of the life stages of the causative organisni
:shortening of the prepatent period and flushing out the oocysts. More work, however, needs 1o be done
.to determine the active principle and possibly the species of the Eimeria against which it is active
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