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Histology of Kidneys of West African Dwarf Rams Administered
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Abstract

This study was conducted to evaluate the histology of kidneys of West African Dwarf rams administered
Aspilia africanaextracts.A Completely RandomizedeBign with 4 treatments {,TT,, T;, Ts) and each
treatment replicated 3 times was adopted. Each treatmedt6 rams with 2 rams/replicate. The rams
(n=24), aged 6 to 9 monthayerage weight of 4.&§and 4.85 kg were used in phases 1 and 2, respectively.
Rams in phase 1 were administered aqueduafricanaextract orallyat 0, 1000, 2000 and 3000 mg/kg
Body Weight(BW)in Ti, Ty, Ts, Ta, respectively, for 64 days. In phase 2, rams recesamge extract orally

at 0, 11000, 12000 and 13000mg/kg BWinT%, Ts, T4, respectively, for 30 days. The animals were fed 2kg
mixed forage and 500g concentrate thghout the trials. The kidneys excised followstaughteringwere

fixed in 10% formal saline for histological examination. Results showed that, in phase 1, rams in all groups
had normal histological features in the kidneys, whereas in phase 2, ramstiedted groups showed
different degrees of tubular necessand degeneration in their kidneys. These indicate that 11000
13000mg/kg BW of the extramuld be toxic to kidneys of West African Dwarf rams.

Keywords. Aspilia africang aqueous, histologyoxicity, rams.

Description of Problem

Despitethe fact thatsheepproduction inflammatory and andertility properties|3, 4,
holds a great potential for meetitige animal 5, 6]. Chemical analysis of the plant showed
protein needs gieople in developing countries, that it has high crude oiha protein contenf/].
high cost of concentrates can constitute seriodsother researchdi8] analyzed the plant and
challenge to & expected expanded productiomeported that it is a good source of calcium,
[1]. It therefore becomes imperative tophosphorus, potassium, magnesium, iron and
substitute & feed withfeed sources which arezinc. It is also rich in saponin, tannins,
cheap or freeof cost, readily avélable and glycoside, flavonoids, phenols and alkaloids,
nutritious One of such feei$ forages, such as some of which exhib phytoesrogenic
Aspilia africana. activities p, 10, 6, 11, 12, 13, 8, 14, 15

Aspilia africanais a common weed of Hydrodistillation of the leaves ofAspilia
field cropsin West Africa. It is consumeds africana produced four essential oilslq].
forageby cattle andsheep 2]. Several reports These oil samples included sesquiterpenes,
indicate that the plantis medicinal and monoterpenes, germacrenart alphgpienene
possessesantimicrobial, haemostatic, anti [6].

144


mailto:etimbobo@yahoo.com

Etimet al

FurthermoreAspiliaafricanahasbeen Akwa Ilbom State University, Obio Akpa
repoted to boost growth in animal$q, 18 19, Campus, Akwa Ibom State Nigeria.
20]. This may be due tats nutritional and
medicinal propertieslt has also been reportedCollection and preparation of etracts
to improvehaematologicakerum biochemical, Fresh leaves ofA. africana were
carcassand sensory characteristics of animalsollected from Nung Uyo Idoro village in Uyo
[21, 22, 17, 23, 24, 25, 26, 27, 28, 29. Local Govenment Area of Akwa lbom State.
Therefore, extract§rom the plant coud be The leaves were sorted to remove contaminants,
offered as dietary supplements to rams. dead matter and sand particles. They were

Although, Aspilia africana possesses prepared fresh to prevent loss of bioactive
these potentialsthere & no guarante of its ingredients which can take place during drying.
safety with regards to the vital organs of theThe leaves were chopped into tiny pieces with
body, especially the kidneys\Nevertheéss, it chopping stick and sharp keifand ground
was statedby [30] thatoral administration of up using blender to produd® africanaleaf meal.
to 10,000mg/kg body weight of aqueaxract 1000g of the leaf meal was measured into
of Aspilia africanaleafis safe f@ human and conical flasks and extracted with 600ml
animal consumptionbut such conclusion was distilled water for 48 hours at room
drawn from experimentconductedon male temperature. The mixture was filtered into
Swiss albino micewhich only monitored conical flasks with Whatman papeo. 1. The
behavioural changes and mortald@lthe mice solution was filtered while the filtrate was
in response to the extractus,minimal or no  concentrated to a sersolid form using a rotary
research has been condukte investigate the evaporator at AT to produce gelike aqueous
degree otoxicity of aqueous extract ofAspilia  A. africanaextracs. In phase 1, the extract was
africana leaveson kidneys of farmanimals weighed and each of the solutions prepared as
especially ramslt is worthy of note that the 1000mg2000mgand 3@Omg for Tz, TsandTy,
kidneys are vitabrgans of the body that playrespectively In phase 2, the extract was
important rolesof removing waste products weighed and each of the solutions prepared as
from the body, maintaining balanced11,000mg, 12000mg and13,000mgfor Tz, Ts
electrolytes levels, and regulating blood andT, respectively
pressure Any factor thatmay lead to kidney
diseasecan causestructural andfunctional Experimental animals and management
disorderg31, 33. Malfunctioning of the kidney In phases 1 and 2wenty-four rams,
can lead to serious illnesses and d¢a#h33]. aged 69 months with average weight of 4.65kg

This study, wastherefore, conducted to and 4.85kg, respectively were used for the
assesshe effects ofvarying doses of aqueousstudy.

Aspilia africanaextracton the kidneysof rams The animals wersourced from four (4)

in order toascertain its safety for consumptionLocal Government Areas (Uyo, Abak, Oruk

by rams Anam and Etim Ekpo) of Akwa lIbom State
Nigeria The flock was managed intensively.

Materials and Methods The sheep were quarantined for two (2) weeks

Location and site of the &periment before the commencement of the experiment.

This research was conducted in theRoutine medications against endoand
Teaching and Research Farm of the Departmesttoparasites as well as suitable vaccination,
of Animal Science, Faculty of Agriculture,together with fumigation were performed

during the preexperimental period. The
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animals were randomly assigned to 4 treatmenf forages daily. The forages includ&fnicum
groups, with one (1) ram per pen. The pens wemaximum (guinea  grass), Pennisetum
constructed with concrete halved walls and iropurpureum (elephant grass) andCynodon
doors in the research farm that was wellemfuensis(star grass). Each animal also
ventilated. The sheep were properly itiied received 5009 of concentrate daily. Water was
using plastic neckags. The health of the provided adibitum throudhout the study. The
animals was properly monitored and adequatguantity of forage and concentrate diet offered
treatment was given to unhealthy animalgo the animals were weighed daily and the-left
Routine inspection and regular cleaning werever feeds were weighed every morning gsan

carried out. sensitive electronic scal@ables 1 and 2 show
the composition of the concentrate diet giten
Experimental diet the experimental animals.

In both phases, theams were fed 2kg

Tablel: Composition of concentratediet fed the experimental animals

Ingredients %
Maize 40.01
Soybean meal 4.31
Rice bran 41.30
Palm kernel cake 11.38
Bone meal 2.00
*Vitamin/mineral premix 0.50
Salt 0.50
Total 100

*Vitamin/mineral premixes (Growers) produced by Animal Care Product/Care Services Konsult (Nig) Ltd,
Iperu Roadlbadan Express way, Ogera Remo, Ogun State. *Vitamin Premix: Vit. A=8,000,000 1.1}, Vit D
= 1,700,000 I.U, Vit. E = 5,000mg, Vitske 150mg, Folic acid = 200mg, niacin = 15,000mg, Vit B
3,000mgq, Vit. B = 5mg, Vit. B = 1000mg, Vit. B= 1000mg, biotin = 20mg. antioxidant = 125,000mg.
Mineral Premix: Cobalt = 100mg, Selenium = 100mg, i 100mg, Iron = 25,000mg, Manganese =
45,000mg, Copper = 3,000mg Zinc = 35, 000mg, Choline/chloride = 100,000mg.

Table 2: Proximate composition ofthe concentratediet

Parameters Percentages
Drymatter 86.26

Crude protein 12.71

Ether Extract 7.59

Crude fibre 7.6

Ash 5.46
Nitrogen free extract 52.9

Metabolizable energy (Kcal/kg) 2529.57
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Experimental Design

The experiment was irCompletely 1000mg/kg, 200mg/kg and 300mg/kg BW of
Randomized Design (CRD)n phase 1, he the aqueoudeaf extract of Aspilia africana,
treatment consisted of administration ofespectively.
aqueousA. africana extractat Omg/kg body Phase 2: After two weeks of quarantine and
weight (control;T1), 1000mg/kg weight (d), acclimatization the aqueous extract OA.
2000mg/kg body weight ¢J, 3000mg/kg (1). africanawas administered orallgnce daily for
In phase 2, the treatment consisted @0 daysusing 10mls syringes. The control
administration of aqueous africanaextract at group () received 10mls of distilled water
Omg/kg body weight (control), ], while treatments 2 3 and 4 received
11,000mg/kg body weight (T>), 12000mg/kg 11,000mg/kg, 2,000mgkg and 13,000mg/kg
body weight (E), 13000mg/kgbody weight BW of aqueous extract ofspilia africang
(T4). In both phasessix rams were randomly respectively.
assigned to each treatment and balanced for
weights. Each ti@ment was replicated threeHistological Evaluation
times with two rams per replicate. The Phase 1At the end of64 days,4 rams per

experimental model was as follows: treatment goup wererandomly selected and
Yij = p+ Ti+ €j slaughteredPhase 2At the end of 30 days of
Where: administration of the extract,r&dms per group
Yij = Individual observation were randomly selected and slaughtered.
m = Overall mean During both phases, thédneysobtained were
Ti = Treatment effect fixed in 10% formal saline. Thin cut of sections
eij = Random errors, which is assume®f the specimen were takeafter parafin

to beindependently, identically and normallyembedding. Theslides were stained with

distributed with zero mean and constantaematoxylene and Eosiand histological

variance (iind) (P=0.05). features were later observed under microscope
(x 400)

Administration of Aqueous Extract to

Experimental Animals Results

Phase 1: Aftetwo weeks of quarantine Phase lof the Experiment

and acclimatization, the aqueous extractrof The results of the histologicahalyses

africanawas administered orally, once a day foof the kidney tissues of rams administered 10ml

64 days using 10mls syringes. The contrdlistiled water, 1000mg/kg bodyweight,

group (T) received 10mis of distilled water 2000mg/kg BW and 3000mg/kg BWf the

while treatments 2, 3 and 4 receivedxtractarepresented ifPlatesl-4 below:
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Plate 1: Histopathological micrograpbf the kidney tissue of ramdeninistered10 ml distilled
water. * ---Glomerulus (H & E, x400).

Plate2: Histopathological micrograptf the kidney tissue of ram administered@tg/kg BW of
aqueoudspilia africanaextract(H & E, x400
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Plate3: Histopathologicamicrographof the kidney tissue of ram administer2@d0mg/kg body
weight of aqueougspilia africanaextract(H & E, x400).

Plate4: Histopathological micrograpbf the kidney tissue of ram administerg@0mg/kg body
weight of aqueougspilia africanaextract(H & E, x400).

As shown inPlate 1, thesections of the kidneys structures with the glomerulus surrounded by a
from rams in the control groupvealed normal narrow Bowman's spaces The section of
histological features. The section indicated &idneys fronrams in b, Tsand T alsoshowed
detailed cortical parenchyma and the renalo sign of toxicity(Plates 24).

corpuscles appeared as dense rounded
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Phase 2 of the Experiment

Plates 5-8 below show theresults of 11,000mg/kg BW, 12000mg/kg BW and
histological analysesof the kidney tissues of 13,000mg/kg BWof the extract
rams adinistered 10ml distilled water:

Plateb: Histopathological microgragdf the kidney tissue of ram administered 10 ml distilled water
(H & E, x400).

Plate6: Histopathological micrograpbf the kidnéy tiésue of ram administeredQDOmg/kg of
aqueoudAspilia africanaextract Mild tubular necrosi$ arrow(H & E, x400).

150



Etimet al

Plate7. The kidney tissue of ram given ,000 mg/kg body weight of aqueoAspilia africana
extract. Tlular necrosi$ arrow. (H & E, 00)

Plate8. The kidney tissue of ram givel3,000 mg/kg body weight of aqueoAspilia dricana
extract. Tubular degnperation and necrosis (H & E400)
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Histopathological evaluation of kidney tissuephase 2 of the experiment which received
of rams administered 10 ml distilledvater higher doseof the extrac{Plates €83).
showed no pathological changedormal The observed changes in the kidney of
histological features were observed, with nthe treated ram# phase2 may imply that at
trace of damage to the kidney tisseate5). higher  concentrations, the  secondary
However, tubular necrosis and tullar metabolites, whickare largely responsible for
degeneratioffas shown by the arrows Rlates. therapeutic or pharmacological activities of
6-8) were observed ithe kidney tissues of rams medicinal plants[35], may alsocause such
administered 1,000mg/kg -13,000mg/kg BW plants or their extracts to becortexic when
of the aqueoudspilia africana extract. The administered atexcessive dose§). This is
pathological changesere observed to be moreconsistent with the report by36]. These
severe with increase the dosage of the extract.findings suggesthat at higher concentrations
of up to 11000mg/kg BWand above some

Discussion secondary metabolites in the aqueous extract

Normal features observedn the of Aspilia africana such as alkaloids,
kidneys of rams in all the treatment groupflavanoids,saponins, glycosides, tannins, and
during thefirst phase of thexperiment(Plates terpenoids[3, 9, 1Q might have causedlow
1-4) indicatedhatthere was no damage done tdlood flow to the kidneys andmight be
thekidneysof the ramsTheseshowed thatthe nephrotoxid36, 37. Thisis evident in tubular
extract posedno risk to theorgan at 1000 necrose®bserved in th&idney oframs in T,
3000ng/kg body weight. This finding is Tz and T.. The observeddeleteriouseffects
consistent with the report HB4] that Aspilia suggesthat 11000-13,000mg/kg BW aqueous
africana leaves can be classified amongAspilia africana extract may lead tokidney
substances with low toxicityThe observation disease, whichcan cause structuraland
corroboratesearlier report by 30] that oral functional problems in thé&idney [5] Such
administration ofup to 10,000mg/kg BW of malfunctions may lead to severe illnesses
aqueousAspilia africana extract is safe for even death as was reported [84]] [32] and
animalconsumption. [33].

However the distortion of cyte
architecture of the renal cortical structuras, Conclusionand Application

well as thevarying degree of tubulanecroses 1. Normal histological features observed
and degenerativechangesobserved in the in the kidney tissues of rams
kidney tissues of the treated raffis, Tsand Tz) administered varying doses of aqueous
in the second phase of tagperiment (Plates-5 Aspilia africanaextract in phase 1 of
8), might be attributed to the test extract the experiments an indication that up
administered at different doses to the to 3000mg/kg body weight othe
experimental animak. These could be extractis not toxic tothe kidneys of
indicationsthatadministration of the extract at West African Dwarf rams

11,000mgkg i 13,000mg/kg BW could be 2. Tubular degenerationand necrogs
toxic torams This is apparent when sections of observed in the treated rams during
thekidneysof ramsin the controbroups in both phase2 of the experiment may imply
phases of the experiment and the treated groups that high doses of the extract
in phase 1 of the experime(®lates 15) are (11,000mg/kg13,000mg/kg BW
compared with those adthe treatedrams in could be toxic and impair the
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functionality of kidney tissues of West
African Dwarf rams

Therefore up to 3000mgkg body
weight of the extract is safe and is
recommended for administration to
rams whereas doses as high as
11,000mg/kg BW of the extract is
discouraged from being administered to
West African Dwarf rams.
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