Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) Ly

Vol.2, No.9, 2012 IStE

Evaluation of Anthelmintic Attributes of Moringa and Bamboo
Leavesin Gastrointestinal Nematode-I nfested West African Dwar f

Goats

Vincent Asaolt’; Simisola Odeyinka Oseyemi Akinbamijd
YInternational Trypanotolerance Centre, PMB 14, Bafijhe Gambia
“Department of Animal Sciences, Obafemi Awolowo Wmaity, Ile Ife, Nigeria
3Agriculture and Food Security Division, African mi Commission, Addis Ababa, Ethiopia
"E-mail of corresponding authokoasaolu@yahoo.com
"Current address of corresponding author: Departmiedhimal Nutrition and Biotechnology, Faculty of
Agricultural Sciences, Ladoke Akintola Universiti/Tiechnology, PMB 4000, Ogbomoso, Oyo State, Nayeri

This study was made possible with the financialpsupof the IFAD, Rome, through a Project, nam@&inall Grant
848ITC’ executed by the International Trypanotohee Centre (ITC), The Gambiaimed at enhancing the local
natural resources exploitatioM@ringa oleifera and Bamboo spp.) for the livestock and market-oriented rural
development in The Gambia, Guinea and Sierra Leone.

Abstract

The anthelmintic attributes of moringa and bambeavés were evaluated usid@ gastrointestinal nematode-
infested West African Dwarf goats (nine males aim iemales; mean weight = 9.5 + 0.5 kg) in a 12kvgrowth
trial with groundnut hay as the reference diet icoenplete randomized design. Condensed tanninsoahga and
bamboo leaves were quantified. Feed intake, waighhges, feed conversion ratios, faecal egg camdspacked
cell volumes of the goats were monitored. The alimere thereafter slaughtered for gastrointestiain counts,
and carcass characterization.

Condensed tannins were absent in bamboo leaves Wil constituted 0.1% of moringa leaves. Thereevw®
(P>0.05) dietary effects on dry matter intakes, &ighificant (P<0.05) dietary effects on crude pnotintakes,
average daily weight gains, warm carcass weighdsdaessing percentages were observed. Moringaitutlist of
groundnut hay produced a significant (P<0.05) rédndn feed conversion ratio (18.0 vs. 27.4 g fgdive-weight
gain) while bamboo-substitution led to a significé<0.05) increase (45.7 vs. 27.4 g feed/g livégiMegain). The
final mean faecal egg counts were between 334 -eg@/g of faeces/animal, representing a drop tdaat 65%,
but were not (P>0.05) affected by dietary treatmenhe mean worm burden pattern after slaughtecatetl mixed
infestations with significant (P<0.05) diet, gasgttestinal region and interactive effects.

Bamboo and moringa leaves contained no condensaihtaof anthelmintic or nutritional significanddowever,

complementing groundnut hay, the feed resourcédoice in The Gambia, with moringa foliage (50:56a) could

play prominent roles in small ruminant control pra@mes, as it appears promising in improving rsde of West
African Dwarf goats to the negative effects of gaistestinal nematode infections and maintainingdprctivity

under the parasitic challenge, through improvegbupf crude protein to the infested animals.

Keywords. Anthelimintic, Moringa oleifera, Bamboo leaves, Groundnut hay, gastrointestinahatedes, West
African Dwarf goats.

1. Introduction

There are many important diseases of sheep and,dndtnone presents as direct a threat to thehhefiboats as
gastrointestinal nematodes (GINs). Adverse effeftinfestation include poor growth rate and reducagcass
quality, and the usual mode of control is basedhenrepeated use of anthelmintics (Hoettal., 2005). However,
anthelmintic resistance in worm populations is reoworldwide phenomenon, particularly prevalent datg, and it
has stimulated a global search for alternative @ode sustainable solutions (Kaplan, 2004). Alteweaparasite
management strategies using forages containingecmed tannins have been suggested (Athanasehdby2003).
Based on indigenous knowledge in The Gambia andnéawi moringa Nloringa oleifera) and bamboo
(Oxytenanthera abyssinica) foliages were suspected to possess anthelminigepties attributable to the probable
presence of condensed tannins at levels consitereficial to goats (Akinbamijo, 2006).
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This study therefore evaluated the anthelmintiecf of feeding the foliages of moringa (MOR) aadboo (BAM)
separately, but in equal ratios with groundnfitathis hypogea) hay (GNH), to 18 West African Dwarf (WAD)
goats that were naturally-infested with GINs. Perfance indices were feed intake, weight changes, ¢enversion
ratios, faecal egg counts, packed cell volumestrgasestinal worm counts after slaughter and cssca
characterization.

2.0 Materialsand M ethods

The study was conducted at the International TrggEarance Centre (ITC), The Gambia, from the efithe rainy
season (November) in 2007 through the early pabrirary) of the dry season in 2008. MOR and BAMafgds
were harvested daily from plots and stands witfi@.IGNH was purchased from a local livestock feextkat. Diet
1 (50MOR:50GNH) comprised of 50% of moringa foliaghile Diet 3 (50BAM:50GNH) comprised of 50% of
bamboo foliage, with the remaining 50% in each di@tsisting of 50% groundnut hay. Diet 2 (100GNte
reference diet, was 100% groundnut hay.

18 WAD growing goats (9 males and 9 females; 9.8.5 kg) were purchased, quarantined for 3 weekd, an
subsequently kept for 6 weeks Bnmaximum paddocks previously contaminated withlarvae of small ruminant
GINs to facilitate their uniform exposure to thematodes. They were thereafter grouped into 3 af@sgyeach, with
balance maintained for weight, sex, and GINs iafést levels; and allotted to the 3 test diets tRaveek growth
trial, preceded by a 14-day adaptation period ®tdst diets, in a complete randomized design. Emett was
housed in an individual pen that was equipped Vigdding and watering facilities. The goats wereeit the
experimental diets at 4% of their body weight (Dissis). Clean, fresh water was provided for the atsrdaily.
Growth rate and daily feed intake were monitoregctBl fecal samples were collected for FEC everight using
the McMaster technique (Georgi, 1980). PCV was laittyi monitored using the capillary microhematocrit
centrifugation (Hansen and Perry, 1994).

At the end of the trial, the goats were weighedapéated and flayed. The volume of blood from edebapitation
was measured. The head, feet, and the internahsrglangside their fat depots were removed. Themwearcass
(WCW) and some non-carcass components were thereedighed. Dressing percentage (DP) was defindtieas
WCW as a percentage of slaughter body weight. Tdsrgintestinal tracts (GIT) of the sacrificed goatere
collected for worm counting. Worm counting procexiifor the abomasum and the small intestine wedessribed
by Eysker and Kooyman (1993), while the proceddifglayo (2006) was used for that of the large iritess.

Feed samples were analyzed for crude protein (AOA®97). ADF and NDF were determined (ANKOM
Technology methods 2000a; b). P, Ca, Na and K curateons were measured with the aid of an AAS. demsed
tannins (CTs) were assayed according to Pettalr (1986).

A 3*3 factorial analysis was used to investigate garasite recovery data using the General Lineadd\lof the
SAS (1998) package. Data collected on other anpediormance indices were subjected to Analysis ariavice
(ANOVA) also with the aid of the same package. 8igant means were separated using the Duncan’diplel
Range Test of the same package.

3.0 Results

Among the experimental feedstuffs, the CP rangechfi35.2 to 221.6 g/kg DM for GNH and MOR respesiijy
while the resultant CP concentrations of Diets ané 3 were 179.60, 135.20 and 139.40 g/kg DM tspedy. The
NDF and ADF were least for MOR (278.6; 289 g/kg DMhile both were highest for BAM (687.6; 422.5 g/k
DM). MOR contained more K and Ca than the other éxperimental feed components. Na was found atater
concentration in BAM while P was found at a greatamncentration in GNH (Table 1). CTs were minintallgoDM;
Table 1) in MOR, but completely absent in BAM.

No significant differences were observed in DMIngang from 300 to 320 g/animal/d for 100GNH and
50MOR:50GNH respectively (Table 2). Significantfdiences were however observed in CP intakes wiiched
from the least value of 40.56 to the highest vabfe57.47 g/animal/day for animals on 100%GNH and
50MOR:50GNH respectively; based on the CP contefitise experimental feedstuffs (Table 1) and thel DBMues
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reported in Table 2. Significant diet effects watgo observed with weight gains in favour of MORitution of
GNH. FCR ranged from 18.80 to 45.70 g/animal/dayS0MOR:50GNH and 50BAM:50GNH diets respectively,
indicating that animals on 50MOR:50GNH diet consdmgnificantly less feed than those fed the other diets
per unit weight gainThe minimum mean PCV of 21% was observed for arsranlthe 50BAM:50GNH diet. Mean
FEC declined by at least 65% at the end of theydbud diet effects were not significant (Table Parasite recovery
data (Tables 3a, b and c) reflected significant,d&T region and diet*GIT region interactive effecon total
number of nematodes. Worms were present in the atwm and large intestines of the sacrificed anirbatsno
worms were seen in the small intestines. Signifigamigher numbers of worms were however foundhe large
intestines irrespective of the diet (Table 3a).rBMOR and BAM substitution of GNH resulted in sifijcéntly
reduced total numbers of gastrointestinal nematodite MOR substitution resulting in a greater retiion (Table
3b). The two substitution regimes did not howeverdpce similar effects on nematode numbers in dmeesregion
within the GIT (Table 3c). It was nonetheless obsdr(Table 3c) that 50MOR:50GNH and 100%GNH had
comparative effects on nematode numbers in the aboms and the large intestines respectively. Whdeeffect of
50MOR:50GNH on nematode number in the abomasumstedistically similar to that of 100% GNH on nendgo
number in the large intestine, the effect of 50MBIENH on nematode number in the large intestine was
comparable to the effect of 100%GNH on nematode barnin the abomasums. MOR substitution of GNH
significantly increased two economically importaatrcass characteristics; WCW and DP, while BAM stuli®n
significantly decreased DP (Table 4).

4 Discussion

The presence of worms in the abomasums of all #Hwificed animals suggests the probable prevalevice
Haemonchus contortus, in the study area. Reyes (2006) in a study caeduim Nicaragua with sheep found only
Haemonchus contortus in the abomasum. The other common nematode inabl@masums isTelodorsagia
circumcincta (Brown stomach worm), while theommon nematode in the large intestine is Oesopgtagumspp.
(Nodularworm) (Miller and Horohov, 2006). No CTs were dégecin BAM while the concentration in MOR has
been described as being of no nutritional signifeza (Hoffmann E., personal communication, 2008yniicant
reductions in total numbers of nematodes howearlted from the substitution of GNH with eithertbe MOR or
BAM, even though there were no significant chanigethe final FEC values and percentage drops ind-HBese
seemingly contradictory observations could be ta®m@n indication that there were no effects, tioeotherwise,
of condensed tannins on the GIT nematodes. CTeepretedly (Barry and Manley, 1984) beneficial toninants at
levels between 2.0 and 4.0 %DM. Within this rargessible direct effects could be mediated througm€matode
interactions, which reduce nematode viability (Mimd Hart, 2003). Such interactions have been repdNiezeret
al., 1995) to account for reduced FECs and nemataddehs in lambs that grazédledysarum coronarium as
compared toM. sativa in New Zealand. Indirect effects on resistance msdience could be mediated by changes in
the supply of digested protein (Min and Hart, 2008bderate levels of condensed tannins (20 to 409Tekg of
DM) bind to protein by hydrogen bonding at neartredypH (pH 6.0 to 7.0) in the rumen to form conslet tannin-
protein complexes. These complexes are unstaliteeatcid pH (less than 3.5) of the abomasum angibieins
become available for digestion (Jones and Mang8iy/;1Barry and Manley, 1984). Thus, condensed tanni
containing plants can protect dietary protein agfaitegradation in the rumen and increase aminosapgly to the
abomasum and small intestine, resulting in an iwgaonutritional status of the animal (Min and H2003). The
final FEC of 334, 369 and 384 eggs/g of faeces/ahimave been described as low to medium by Katieh (2005).

The DMI values not significant and were comparadbléhe values reported by Asaaual. (2010) in an earlier trial
also with WAD goats. Significant differences weramever observed in CP intakes across dietary tesatsn The
observed differences in CP intakes implied thatahienals on 50MOR:50GNH consumed approximately 428te
CP than did goats fed 100%GNH, whereas those f8RABD50GNH consumed only 7% more CP than those fed
100%GNH. The observed trend in CP intakes coulcet lragst probably accounted for the significant réidas in
the total numbers of nematodes in the GIT as altre§UMMOR and BAM substitutions of GNH, as well g
significant differences in the effects of the twdostitution regimes. The nutritional level of ariraal can influence
its ability to maintain productivity and limit thestablishment of a parasitic infection (Albetsal, 1987). Studies
have shown that by increasing the protein contéttiediet, disease-related changes associatedHaimochonsis
in genetically-resistant and susceptible animals loa influenced (Abbotit al, 1985; Wallacest al, 1995; 1996;
1999). Increasing dietary protein results in thémah being much better able to tolerate these tidas and
improves the nitrogen retention (Coop and Holm88g}, with the main effect of increased nitrogeppy being to
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increase the rate of acquisition of immunity (Baaryd McNabb, 1999). The quality of the CP of MORildchave
been an additional factor. The CP of MOR has begorted by Becker (1995) to be of better qualityrfiaminants
compared to the CP of most other leaves becauselufih content of by-pass protein; about 47%aspmared to 30
and 41 % foiGliricidia sepium andLeucaena leucocephala (two commonly used browse plants in ruminant tiotm)
respectively. A plausible reason for the observied loly gastrointestinal tract region interactiofieefs could have
been the mixed nature of the gastrointestinal nedeainfestations, suggesting that MOR and GNH cbiale had
similar and/or synergistic effects on some wormghiwithe abomasums and large intestines. The &ituatith the
abomasum becomes more interesting as the most tampoparasites of ruminants are the trichostrongyli
nematodes from the abomasums and small intestigek¢E 2001).Haemonchus contortus, the nematode of
particular concern worldwide, especiaily tropical and subtropical climatic regions, isufa in the abomasum
(Hansen and Perry, 1994; Chafton, 2006). The malcsignificance of this finding lies in the factOR and GNH
could play prominent roles in small ruminant nerdateontrol programmes.

The observed trends in CP intakes as well as tpersu quality of the protein in MOR could also kakeen
accountable for the observed trends in weight g&eR, WCW and DP. The nutrient and mineral contposs of

the test feed components/diet compositions haveadyr been extensively discussed by Asalal. (2010). The
observed FCR values supported the earlier obsempvement of the overall nutrient utilization GNH by MO

substitution by WAD goats (Asaolet al., 2010). The DP values fell within the reportechbdaet al., 1999;

Getahun, 2001) range in goats, which vary betwekarl 56%, depending on breed and nutritional eagiongst
other factors. The mean PCV of all the experimeaténals fell within the range of 21 — 35 % repdr(Bhollander
et al., 2005; Ikhimoya and Imasuen, 2007) for WAD goatgggesting an absence of disease conditions @ttgp

of the experimental diets.

5. Conclusion

There were no CTs of anthelmintic significamecdoth moringa and BAM foliages. However, complemmy GNH,

the traditional feed resource of choice in The Gamtwith MOR (50:50), could play a prominent role small

ruminant nematode control programmes. The feedigigre seems to be a viable option at improvingititetional

status of GIN-infested goats, with the resultantréased resilience to nematode infestation and awepr
productivity indices as well as important carcasmponents. This feeding strategy assisted themittesstand the
negative effects of nematode infestations and ols@me relative positive effects on productivity.
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Table 1: Nutrient, mineral (gkg’DM) and condensed tannins (%) of experimental feed components/diet
compositionsfed to WAD goats naturally infested with gastrointestinal nematodes

Nutrients/CTs
Feed components/Experimental diets
MOR GNH BAM 50MOR:50GNH 100%GNH 50BAM:50GNH
Diet 1* Diet 2 Diet 3*
DM (g/kg) 250.00 870.00 450.00 560.00 870.00 660.00
g/kg DM
CP 221.60 135.20 145.20 179.60 135.20 139.40
NDF 279.60 452.10 687.60 363.40 452.70 551.30
ADF 289.00 403.00 422.50 344.40 403.00 411.20
K 12.60 10.90 11.20 11.80 10.90 11.10
Na 2.80 1.10 3.40 1.90 1.10 2.00
Ca 19.70 12.60 7.00 16.30 12.60 10.30
P 1.30 3.50 1.40 2.40 3.50 2.60
CTs (%) 0.1 ND 0.0 ND ND ND

MOR= Moringa foliages, GNH = Groundnut hay, BAM= Bamboo foliages; DM=Dry matter; CP=Crude protein;
NDF=Neutral detergent fibre; ADF=Acid detergent fibre; K=Potassium; Na=Sodium; Ca=Calcium;
P=Phosphorus; CTs=Condensed tannins

*Nutrient compositions were computed for mixed experimental diets

Table 2: Performance indices of WAD goats naturally-infested with gastrointestinal nematodes fed a sole diet
of groundnut hay and its combinations with moringa and bamboo foliages.

Item SEM

Experimental diets

50MOR:50GNH 100GNH 50BAM:50GNH
(Diet 1) (Diet 2) (Diet 3)
Mean initial weight (Kg) 9.50 10.00 9.00 0.40
Mean final weight (Kg) 10.90 10.9G 9.60 0.30
ADG (g/animal/day) 17.00 11.00 6.80 2.10
Mean DMI (g/animal/d) 320.00 300.00 310.00 7.50
Mean CP]1 (g/animal/d) 57.47 40.56 43.27F 2.65
FCR (g feed/g weight gain) 1880 27.40 45.76 2.80
Mean PCV 26.00 27.00 21.00 2.60
Initial mean FEC (eggs/g/animal’ 1190.00 1100.00 1060.00 28.50
Final mean FEC (eggs/g/animal) 334.00 384.00 370.00 25.00
% Drop in FEC 71.90 65.10 65.10 5.80

" @Means in the same row with different superscripts are significantly (P<0.05) different.
MOR = Moringa foliage; BAM = Bamboo foliage; GNH = Groundnut hay; ADG = Average daily gain; DMI = Dry
matter intake; CPI = Crude proteinintake; FCR = Feed conversion ratio; PCV = Packed cell volume; FEC =
Faecal egg count SEM = Sandard error of the mean.
*Values were computed from nutrient contents in experimental diets and the respective DMI values
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Table 3a: Gastrointestinal region effects on worm burdens of sacrificed WAD goats naturally infested with
gastrointestinal nematodes previously fed a sole diet of groundnut hay and its combinations with moringa and
bamboo foliages

GIT region SEM
Abomasum Small Intestine Large Intestine
Worm burdens 115.67 0.00 293.33 17.88

@ Means in the same row with different superscripts are significantly (P<0.05) different.
GIT = Gadtrointestinal tract; SEM = Standard error of the mean.

Table 3b: Diet effects on worm burdens in the GITs of sacrificed WAD goats naturally infested with
gastrointestinal nematodes previoudy fed a sole diet of groundnut hay and its combinations with moringa and
bamboo foliages

Diet effects on TNN SEM
Diet
50MOR:50GNH 100%GNH  50BAM:50GNH

Worm burdens 83.67 192.06 133.33 28.11

" ®Means in the same row with different superscripts are significantly (P<0.05) different.
MOR = Moringa foliage; BAM = Bamboo foliage; GNH = Groundnut hay; TNN = Total number of nematodes; GIT
= Gagtrointestinal tract; SEM = Standard error of the mean.

Table 3c: Diet*GIT region interaction effectson TNN in the GITs of sacrificed WAD goats naturally infested
with gastrointestinal nematodes previously fed a sole diet of groundnut hay and its combinations with
moringa and bamboo foliages

Region of GIT SEM
Diet
50MOR:50GNH 100%GNH 50BAM:50GNH
Abomasum 234.00 13.00" 100.08” 4.19
Small intestine 0.00 0.00 0.00 0.00
Large intestine 17.60 563.06" 300.0¢" 11.14
SEM 1.03 2.55 11.75

XyZ

Means in the same row with different superscripts are significantly (P<0.05) different

3 Means in the same column with different superscripts are significantly (P<0.05) different

MOR = Moringa foliage; BA = Bamboo foliage; GNH = Groundnut hay; SEM = Sandard error of the mean.
GIT = Gadtrointestinal tract
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Table 4: Carcass characteristics of WAD goats naturally infested with gastrointestinal nematodes previously
fed a sole diet of groundnut hay and its combinations with moringa and bamboo foliages

Carcass trait Diet

50MOR:50GNH 100%GNH 50BAM:50GNH SEM

Slaughter Body Weight (kg) 10.90 10.9G 9.60 0.30

Warm Carcass Weight (kg) 520 4.40 3.50 0.20
Liver weight (g) 210.60 161.08 124.96 12.70
Heart weight (g) 57.50 52.90 42.50 2.80
Kidney weight (g) 70.20 45.60 35.60 3.90
Kidney fat weight (g) 31.60 13.00 5.4¢ 3.10
Blood volume (ml) 372.40 322.00 345.00 11.10
Skin + Head + Feet (kg) 1.80 1.60 1.50 0.10
Dressing Percentage (%) 4730 40.50 36.70 1.20

a\Means in the same row with different superscripts are significantly (P<0.05) different.
MOR = Moringa foliage; BA = Bamboo foliage; GNH = Groundnut hay; SEM = Sandard error of the mean.
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