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ABSTRACT KEYWORDS
The aims of this study was to determine the effects of Melaleuca cajupuiti Melaleuca cajuputi;
methanolic leaves extract on body growth, the timing of puberty and sperm Puberty;
quality injuvenilerats. Twenty four Sprague Dawley malerats, four weeks Sperm quality;
old, were assigned to four different groups (n=6). The animals received Preputial separation.

standard maintenance diets supplemented with different levels of M.
cajuputi methanolic leaves extract. First group served as a control and
only received maintenance diets. Meanwhile another three groups
supplemented with 50, 100 and 200 mg.kg'* of M. cajuputi methanolic leaves
extract, respectively, for six weeks. Bodyweight and the degree of preputial
separation were monitored on weekly basis. At the end of the experiment,
all animals were sacrificed and their epidydimis were subjected to sperm
analysis. Over six weeks of experiment, the bodyweight increased
significantly (p<0.05) over timefor all groupsbut no differences (p>0.05)
was observed between treatment. The number of male with fully preputial
separation was significantly (p<0.05) higher in males supplemented with
200 mg.kg?! of M. cajuputi. The sperm quality was increased with M.
cajuputi supplementation. These results suggest that the M. cajuputi
methanolic leaves extract improved sperm quality and reduced the age to
achieve puberty inmale.  © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION coadtd, riverbanksaswell astheinlands. M. cajupuiti

growsasshrub or treewith singleflexibletrunk ranging

Melaleuca cajuputi Powell isbelongstothefam-  from small treeto measure 25 metresin height. The

ily of Myrtaceae. Thisplant canbefoundindigenoudy leavesaredternately arranged, ovateto lanceolateand
acrossthe hot and humid climatezoneof Australiato  dark green to grey-green in colour. The flowers are
theAsianmainland. It isableto populate coastal, sub-  produced in denseclustersaong the stem and thefruit
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isasmall capsul e contai ning numerous minute seeds.
The plant hasbeen used traditionally for treatment of
coughs, ssomach cramps, burnand against influenza®.
Theoil from M. cajuputi isused inthe Malay Archi-
pelago for thetreatment if internal disorders, intestina
problemsand insecticidg?. Pre-clinica datawasshown
M. cajuputi possess anti-inflammatory, anti-bacterial,
anti-microbial, anti-dengue, anti-oxidant, anti-cancer
and anti-convulsant activities®7. It could also havea
positive or negative effect on reproduction. However,
much attention has not been given to the effect of this
useful plant on malereproduction.

Previoudly, many papershave been published de-
scribingtheassod ation between plant materidsand mae
reproduction. Some studieshave reported that plant
materia simprovemale’ssexud function and other au-
thors have shown that plant materialsimpair male’s
sexual function. Ajayi and co-workers® reported that
Titonia diversifolia at adose of 50 mg.kg* increase
thetestosteronelevd , thereby improving spermatoge-
nesisand other ma ereproductive profile. Meanwhile
Eurycomalongifoliarootsextract increases spermato-
genesisby inhibiting theactivity of phosphodiesterase
and aromatasg¥. According to Hammami and co-work-
erd'?, rats treated with Allium sativum showed an
increased number of seminiferoustubules deprived of
Spermatozoa, apoptosisof testicular germ cellsand a
decrease of serum testosterone levels. Nwangwa*
documented that Xylopia aethiopica affecting the
gperm count, motility and viability inWidtar rats.

Todate, thereisalack of dataconcerning the ef-
fect of M. cajuputi on malereproductive performance.
The present study wasdesigned to test the hypothesis
that M. cajuputi supplementation could increase body
growth and reproductive performance (sperm quality
andtheageat puberty) injuvenilemalerats.

MATERIALSAND METHODS

Study areaand animalsethicsapproval

The study was carried out between January 2013
and June 2013 at the Faculty of Applied SciencesAni-
ma sFacility, Universti Teknologi MARA (UiTM). The
procedures were carried out in accordance with the
Malaysialegidation as assessed and approved by the
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Animal Ethic Committeeof theUiTM.
Plantsmaterial and extraction

Melaleuca cajupuiti leaveswerecollected in May-
July 2012 fromtheir naturd habitat in Selangor, Mday-
sa Plant material wasauthenticated by School of En-
vironmental and Natural Resources Herbarium,
Universiti PutraMaaysia. The plantswere prepared
by the method describes previoudly by several au-
thorg'2%3 with dight modification.

Freshleaveswereground usingagrinding mill and
the powdered materid swere extracted with methanol .
Then theextractswerefiltered through Whatman filter
paper and the organi ¢ solvent wasremoved from the
filtrate by rotary evaporator. The extract wasreconsti-
tuted with distilled water prior to experimental assess-
ment in different concentrationsof thetreatment.

Animalsand experimental design

Atthebeginningof thetrid, 24juvenile’smaerats
werestratified by age and live body mass, beforeran-
domly dlocated to four groups. All anima swereplaced
incleanwired cages, with free accessto food and wa-
ter. Group 1 (n=6) received maintenance diet (com-
mercial rat chow) and served as a control while an-
other three groups were fed with maintenance diets
supplemented with threedifferent doses of Melaleuca
cajuputi methanolic leaves extract. Group 2 (n=6)
supplemented with 50 mg.kg'?, group 3 (n=6) supple-
mented with 100 mg.kg* and group 3 (n=6) supple-
mented with 200 mg.kg* of M. cajuputi methanolic
leavesextract for six weeks. M. cajuputi was supple-
mented by ora gavage.

Bodyweight and preputial separation measure-
ment

Over six weeks of experiment, bodyweight and
preputial separation was measured onweekly basis.
Bodywel ght wasmeasured inratsby andytica baance
(Mettler Toledo, CA). Meanwhileascaleof 1-5was
used to record the preputial separation, as described
earlier by Stoker and co-workers with dight modifi-
cation. Score 1 indicated the prepuce covering the pe-
nisisnot retracted, score 2 indicated thetips of glan
penishad begunto project from the opening of the pre-
puce, score 3indicated half of theglanspeniswasfree
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from preputia sheeth, score4 indicated that gland pe-
nisfreefrom preputia sheath but not thefilament and
score5indicated fully preputia separation.

Sperm quality analysis

Theratswere sacrificed by decapitation 24 hours
after thelast administration of theextract. Spermwas
collected from the cauda epidydimis into Toyoda-
Yokoyama-Hos (TY H) medium*®. Thesperm suspen-
sion wasincubated in CO, incubator for 10 minutes
(387°C and 5% CO,). Thenthe sperm suspension was
analysed for sperm count by Makler Counting Cham-
ber (Sefi-Medica Instruments, USA). Spermmorphol-
ogy and sperm mortality were eval uated by eosin-ni-
grosin staining method!*¥. A total of 300 sperm was
counted on each slide under the light microscope at
x400 magnification and the percentage of morphologi-
cally abnormal sperm (detached head and coiled tail)
were recorded”.

Satistical analysis

Statistical andysiswasperformed usingthe Statis-
tica Packagefor Socid Sciences(SPSS) for Windows.
Resultsare expressed asthemean of six animals+ SE.
Thedatistica significance (p<0.05) of differencesbe-
tween meanswas assessed by an analysisof variance
(ANOVA).

RESULTSAND DISCUSSION

Melaleuca cajuputi methanolic leavesextract in-
creased sperm quality and reduced the age at puberty
inmaleratsbut no differencein live bodyweight was
observed among theexperimental groups.

The bodyweight was significantly (p<0.05) in-
creased overtime for all groups but the changes of
bodyweight was not different (p>0.05) between male
given maintenance diet and supplemented with M.
cajuputi (Figure 1). M. cajuputi methanolic leaves
extract usedinthe present study seemsunabletoin-
creasefat deposition, muscleand skeleta devel opment.
Thestimulation of fat deposition, muscleand skeletd
development isdueto excretion of growth hormone?®,
Thecurrent study suggest thet (i) thenutritiona vauein
M. cajuputi leavesextract insufficient to promote body
growth and (ii) the maximum dosage of M. cajuputi
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Figurel: Livebodyweight of juvenilemaleratsfed with dif-
ferent level of M.cajuputi methanolic extract (n=6for each
level) in daily diet over a period of 6 weeks.
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Figure2: Averagepreputial separation scoreof juvenilemale
ratsfed with different level of M.cajuputi methanolic extract
(n=6for each level) in daily diet over aperiod of 6 weeks.

utilisedinthisstudy, 200 mg.kg insufficient toincrease
growth hormone production by rat’s hypothaamus.

Therateof preputia separation, leading to puberty
wass gnificantly (p<0.05) higher in mal essupplemented
with M. cajuputi methanolicleaves extract compared
to control (Figure 2). Thisfinding suggests that M.
cajuputi promoted the production of testosterone by
rat’sintergitid cells. Thelast decade many papershave
been published describing the association between
preputial separation, leading to puberty and testoster-
oneproduction. Testosterone stimulated the separation
of theforeskinfrom the penis, or fully preputid separa
tion followed by puberty!*419,

Sperm concentration increased significantly
(p<0.05) meanwhile sperm abnormality reduced sig-
nificantly (p<0.05) in males supplemented with M.
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cajuputi methanolic leaves extract compared to con-
trol (Figure3 and Figure4). The percentage of sperm
mortdity wasnot affected by treetments (Figure5). We
postul ated that thisfinding associated with the capabili-
tiesof M. cajuputi |eavesto promote the production
of testosterone and spermatogenesis. Thereductionin
thenumber of abnormal spermin maessupplemented
with M. cajuputi a so maybe dueto the potentia of M.
cajuputi inreducing thelipid peroxidation. Previous
databy Turk and co-workers?? reveal ed that antioxi-
dant propertiesin plantsmateria capableto reducethe
number of abnorma sperm. Antioxidant propertiesaso
sgnificantly boosted testosteronelevd, increased g acu-
lated volume, improved sperm motility and increased
sperm total output(?Y,

Inthe current research we do not into account the
histomorphometric of testisin experimentd rats. How-
ever thefact that the sperm count increased in males
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Figure3: Average sperm concentr ation (10%/ml) of juvenile
maleratsfed with different level of M.cajuputi methanolic
extract (n=6 for each level) in daily diet over aperiod of 6
weeks.
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Figure4: Averageabnormal sperm (%) of juvenilemalerats
fed with different level of M.cajuputi methanolicextract (n=6
for each level) in daily diet over aperiod of 6 weeks.
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Figure5: Averagespermmortality (%) of juvenilemalerats
fed with different level of M.cajuputi methanolicextract (n=6
for each level) in daily diet over aperiod of 6 weeks.

supplemented with M. cajuputi over maintenancediet
convinced usthat the size of lumen and therate of sper-
meatogenes smaybe higher in supplemented group. For
thefutureresearch, we recommended that (i) morpho-
metricand histological observation should be conducted
in control and M. cajuputi supplemented males, (ii)
radio-immunoassay to determinethe plasmaconcen-
tration of growth hormone (GH), luteinizing hormone
(LH), folliclestimulating hormone (FSH), testosterone
and leptin.

In conclusion, thefindingsfrom the current study
support the hypothesis that M. cajuputi methanolic
leavesextract will improve sperm quality and reduce
theageat puberty in malerats. However, thedataa so
revealed that M. cajuputi supplementation does not
have an evident effect on bodyweight. Inlight of that,
further researchisneeded to reved the nutritional val-
ues of M. cajuputi and to identify the mechanism of
action by M. cajuputi inimproving malereproduction.
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