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ABSTRACT

The protective effect of Azadirachta excelsa leaves extract against infer-
tility in male and female diabetic ratswas studied. Thefertility experiment
was done on twenty four Sprague Dawley male and female rats respec-
tively. Themaleand femal e ratswere divided into four groups each which
one of them was kept as normal control, while the others were rendered
diabetic by intraperitoneal injection of alloxan (130 mg/kg) for 28 consecu-
tive days. On day 29 of treatment, after 8 hours of fast, blood were with-
drawn for blood glucose and testosterone analysis, uterine were harvested
for histological study and semen samples were collected to determine the
characters of epididymal sperm. Administration of A.excelsawas signifi-
cantly reduced the level of blood glucosein both male and female diabetic
rats. Examination on semen was found that the plant extract wasincreased
the number of sperm for 37.32% while the sperm cell abnormalities was
revealed to be decreased on the end of experimental period. Microscopic
observation was showed that A.excelsa able to reduce atrophy and in-
crease the proliferation of stromal cellsin the uterine of female diabetic
rats. These results suggest that A.excelsa can potentially be developed
as an alternative agent to restore the characters of epididymal sperm and
to normalize distribution of stromal cellsisanindicator towardsimproving
the fertility of men and women with diabetes.
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Diabetesmdllitusisadegenerative diseasethat has
deleterious effects on male and femal e reproductive
function, possbly through anincreasein oxiddivesress.
Theoxidative stressisincreased in diabetesdueto the
overproduction of reactive oxygen species(ROS), and
decreased efficiency of antioxidant defences. Infemale,
the excess of ROS has been found to affect the blood
flow to thesitesof implantationin the uterus®. This
ateration reducesthe strength of uterine, thusincreas-

ing therisk of miscarriage and emergency caesarean
births. Numerous studieswere a so reveal ed that ex-
cessamountsof ROSreduced maefertility by atering
the spermatogenesi sand sperm qudity including matu-
ration and mitochondrial function(23,
Azadirachtaexcelsaisawild plant foundin Ma-
laysiahas been recognized as an herbal medicinefor
improving fertility and rel ated disorders. Our labora
tory study reveal ed that the A.excel sal eaf extract pos-
sessagresat antioxidant and hypoglycemic activities.
However, analysison maeand femalefertility under
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patho-physiological conditionssuch asdiabeteswasnot
reported. Therefore, the present study wasdesigned to
addresstheseissuesto lend support to theexisting in-
formation pertainingto thebeneficia effect of thisplant
intreating diabetesand fertility problems.

MATERIALSAND METHODS

Preparation of A.excelsaleavesextract

Thepowdered leavesof A.excel saweresoaked in
70% ethanol for two daysat room temperature (37°C).
The suspensionwasthenfiltered to obtain the extract.
Theextract wasthen evaporated usng therotary evapo-
rator at 40°C until it was completely dried. A dark semi-
solid material was obtained and stored at 4°C to be
used later on.

Induction of diabetes

Rats weighing between 160 to 300g werefasted
overnight andinjected by intrgperitonial administration
of freshly prepared alloxan monohydrate (130 mg/kg)
insaline solution of pH 7.4. On day seventh, therats
showing stableglycemicvaduesabove 7.0mmol/L were
cons dered diabetic and selected for further experimen-
tation. Blood glucoseleve sof theraswere estimated
by collecting the blood samplesfrom thetail vain by
using Glucometer Accu-check Active.

Experimental design

Themaeand femaleratsweredivided into four
groups respectively with six rats in each group and
treated ordly twiceaday asfollows:

GroupA : normal ratsreceived sdine.

Group B : diabeticratsreceived sdine.

Group C : diabetic ratsreceived metformin.

Group D : diabetic ratsreceived ethanolic extract of
A.excelsa at dose of 500 mg/kg.

On day 29 of treatment, after 8 hours of fast, all
animals were scarified by decapitation. Blood were
withdrawn for blood glucose and testosteroneanaysis.
Theuterinewere harvested for histol ogical study and
semen sampleswere collected to determinethe sperm
ceall count, motility and sperm abnormalities.

Epididymal sperm characters
Theepididymal contents of treated ratswere ob-
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tained after cutting thetail of epididymis, squeezingit
gently on clean dide and the progressive motility and
sperm cell count were examined microscopically. Mi-
croscopical examination of seminal smearswasaso
performed to determinethe epididymal sperm abnor-
mdities

Testosteronedeter mination

Testosteronelevel swere determined using radio-
immunoassay method (RIA) whichisintended for the
guantitative determination of tota testosteroneinthe
serum. Thismethod isbased upon the competitive bind-
ing principa. Theunknown or standard sampleswere
incubated with radioactiveiodinel25 (1125) labeled tes-
tosteronein antibody-coated tubes. After incubation,
theliquid contentsin thetubeswerewithdrawn and the
bound radioactivity was determined using gamma
counter. Serum tota testosterone concentrationswere
then calculated.

Uterinehistology

Theuterinehorn of theratswasfixedin 10%for-
malin for 24-48 hours. Then, the tissueswere dehy-
drated by a graded series of ethanol concentrations,
xylene:ethanol (1:1), xylene (100%) and findly paraf-
fin. Then, thetissuesareseridly sectioned at 5 pum thick-
ness, mounted onto glass sides, and some of them
stained with hematoxylinand eosin (H& E) according
to standard protocols and analyzed using a Zeiss
Axiophot light microscope.

Satistical analysis

Datawere expressed as mean+ SEM. The vari-
anceof thedatawas stetistically evaluated by ANOVA.
Value of p<0.05 were considered statistically signifi-
cant.

RESULTS

Fasting blood glucose

Blood glucoselevd sweresgnificantly higherinmde
and femal eall oxan induced diabetic ratswhen com-
pared to respective controls (p < 0.001). However,
the rats treated with A.excelsa presented mild
hyperglycemias (8-10 mmol/L), while metformin-
treated rats presented severe hyperglycemias (>13
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mmol/L)for both maeand femaediabeticrats.
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Figurel: Theconcentration of blood glucosein maleand
femalediabeticrats. Datawer e expressed asmeans+ SEM;
n=4; * statistical significant ver susdiabetic control (p<0.05)
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Figure2: Sperm count in normal and diabeticrats. Data
wer e expressed asmeans+ SEM; n=4; * statistical signifi-
cant versusnormal control (p<0.05)
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Epididymal sperm characters

Examination of semen parametersof ratsgivenordly
with A.excelsalegf extract reved ed sSgnificant increases
in progressive sperm motility and sperm cell count as-
sociated with adecreasein sperm cell abnormalitiesas
compared to the diabetic control group. Theadminis-
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tration of A.excelsaand metformin ondiabeticratsfor
28 dayswasincreased the number of spermfor 37.32%
and 46.63% respectively.

Level of serum testosterone

Sarumtestosteronelevesindiabeticrasgivenordly
ethanolic extract of A.excelsaleaf and metforminfor
28 consecutive dayswere 778.39+ 61.6 and 888.46
+ 94.1 pg/dL, respectively, versus to 655.85 + 324 .4
pg/dL inthe diabetic control group. Serum testoster-
onelevd of thenormal control ratswas908.60+ 283.7
pg/dL asrecordedin Figure 3.
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Figure3: Effect of oral administration of A.excelsaleaf for
28 successive dayson serum testosteronelevel in maledia-
beticrats. Dataar e expressed asmeans+ S.E.M; n=4
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Histology of theuterinewall

Thehistol ogica examination showed alargenum-
ber stromal cellsand absence of atrophy in uterus of
normal rats. However, the stromal cells appeared to
decrease and atrophy easy to occur in uterus of dia-
betic rats. However, administration of A.excelsaleaf
extract appearsto improvethe number of sromal cells.
Thenormad digtributionof stromd cdl iscrucid for preg-
nancy to occur. Accordingto histological patterns, ad-
ministration of metformin in diabetic ratspossessesa

Figure4: Histological sectionsof uterineafter treatment with thedifferent for mulations. (a) normal ratsreceived saline;
(b) diabeticratsreceived saling; (c) diabeticratsreceived metfor min; (d) diabeticratsreceived ethanolic extract of A.excelsa

at dose of 500 mg/kg; (d) diabeticratsreceived metformin
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lower number of stromal cellsthan diabetic control.

DISCUSSION

In this study, we examine how hyperglycemiain-
ducedinfertility in both maleand female. Novel find-
ingsaimed at reducing hyperglycemia-induced infer-
tility of male and female by A.excelsaleavesextract
may be auseful adjuvant to antihyperglycemic thera-
piesintherestoration of fertility and the prevention of
diabetic.

Sustained hyperglycemiaisconsidered asama-
jor cause of sexud dysfunctionin human population@.
Thefindingsfrom our laboratory sudy revealed that a
fall in blood glucose mediated by A.excelsa leaves
extract provokesfreeradicalsreduction and rel ease
insulin antagonist in diabetic rats. Aligned with other
work, male rats with short-term diabetes show a
greater than 30% reduction of serum testosterone’®.
However, administration of A.excelsaleavesextract
found to ameliorate testosterone level better than
metformin. Much evidence supportstheincreasing of
testosterone secretionisan indicator towardsimprov-
ing the semen parameters

Infemae, the normd distribution of stromd cdll is
crucial for pregnancy to occur. Accordingto histologi-
cd patterns, administration of metforminindiabeticrats
clearlyfaledtorepair thedamage. Thisfindingaigned
with previous study that reported the metformin only
abletoimprovehyperglycemiaprimarily by suppress-
ing glucose production of theliver but did not haveany
antioxidant properties®.

CONCLUSION

It wasobserved that A .excel saleavesextract gave
promising result in enhancing hypoglycemic activity of
dloxaninduced maeand femdediabeticrat. Theplant
extract was able to reduce the blood glucose in dia-
betic ratsbetter than metformin. Plus, theadministra-
tion of A.excd sahad effectively increased the concen-
tration of testosterone than untreated diabetic rats.
Améeliorating the charactersof epididymal sperm and
distribution of stroma cdlsisanindicator towards cur-
ing diabetes-induced sexual dysfunction and compro-
mised sexua potency.
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