EFFECT OF ETHANOL EXTRACT OF AVOCADO PULP (Persia americana mill) ON
SPERM QUALITYAND HISTOLOGICAL CHANGES IN CAFFEINE INDUCED
TESTICULAR INJURY IN WISTARRATS

ABSTRACT

This study evaluated the effect of ethanol extract of Persea americana pulp on caffeine induced
testicular damage on male wistar rats. Fifty-four (54) mature male rats were used, they were
divided into six(6) groups of nine (9) rats. Group 1 was not induced with caffeine, Group two(2)
to group six(6) were induced with 200mg/kg caffeine for two weeks. Three rats were sacrificed
from each group after two weeks of induction. Semenand testes collected for total sperm count,
sperm motility, sperm morphology, sperm vitality and histopathology. The rats were treated as
follows for another four weeks, Group 1: no induction, no treatment. Group 2: induced
withcaffeine without treatment. Group 3; 100mg/kg extract. Group 4:300mg/kg extract. Group
5:500mg/kg extract, Group 6:0.107mg/kg proviron. Three rats from each group were
sacrificedtwo weeks after treatment and four weeks after treatment. semen and testes were
collected for sperm parameters and histopathology respectively. Different doses of Persea
americanapulp was able to improve the sperm quality in rats induced with caffeine in a dose and
time dependent manner. Histopathological examination of the testes treated with extract showed
recovery from damages caused by caffeine in dose dependent manner. Ethanol extract of Persea
americanapulphas a dose ameliorating effect on caffeine induced testicular damage on male rats.
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INTRODUCTION

The application of food in medicine was advocated by Hippocrattess(Bagchi, 2006). Since the
origin of mankind, plants have been employed in the cure of different health related disorders.
The use of plants for therapy has been in existence before modern medicine. In most of the
developing countries, especially in rural areas, while in the developed world, alternative
medicine including the use of dietary supplements are used in the treatment of ailments.
Research have been carried out on plants used in traditional medicine with a multidisciplinary
approach with more than 10000 plants having being studied in the past five years which results
to enough scientific evidence on the pharmacologicaleffects of these plants(Dahanukaet al,
2000).This knowledge has relevant application in the pharmacological industry as this has led to
the synthesis of many active substances isolated from the plants.

Some medicinal plants are able to regulate reproduction (Chidrewaret al, 2011) and sperm DNA
fragmentation induction. Plant products that have low toxicity have been employed in fertility
regulation(Singh,  2008).Plants  that has effect in  fertility include aloe
veraananascomosus(pineapple),celery, carica papaya, citrus limon (lemom)curcuma longa(Indian
saffron), cyclamen persicum and primula vulgaris, etc.Report from studies carried out in



cattle,showed that the introduction of cynodondactylon in the diet reduced the reproduction rate
(Banta et al, 2008). Moreso, in Mexico and Mediterranean part of Europe, ethno-botanicalstudies
were carried out and it reported the traditional use of ceterrachofficinarumas as reproduction
enhancer. Researches were conducted with lippiagraveolens extracts and it was discovered to
have contraceptive effect. Lippie graveolens exhibits toxicity effect when high doses of it is
taken and it is have effect on reproduction when it is taken as tea.(Longe, 2002 ). Some of the
communities in Durongoin Mexico use Tageteslucida(yerbanis) to control reproduction but there
is no scientific proof for the anti-reproductive properties of such plants.

Avocado is an energetic tropical fruit that is highly nutritious. Apart from its high fat and protein
content Avocado also contains fat soluble vitamins which are absent in other fruits such as
vitamins A, B, D, and E. Also the fruit has lots of health benefits because of compounds
contained in its lipid fraction such as omega fatty acids, tocopherols, phytosterols and
squalene(Santos et al, 2014).

Caffeine is a psychoactive compound which intake is on the high side (Best, 1999). The food
substances that contain caffeine include: beverages, like coffee, tea, energy drinks, carbonmated
beverage products containing cocoa or chocolate. When caffeine is taken in low concentration, it
can lead to alertness and positive effects in the heart but when caffeine is taken in high
concentration, it can cause a wide range of undesirable mental and physical conditions such as
nervousness, restlessness, irritability, insomnia, headache and heart palpitation after caffeine
intake (Lanchetal., 2007).Intake of caffeine has connection with delayed conception,
reproductive and developmental challenges (Christain and Brent, 2001) and high level of sperm
auenploidy (Robbins et al, 1997).

Peasea americana pulp has been use in folk medicine to treat issues involving male fertility but
there is no detailed study on the administration of the extract in caffeine induced testicular injury.
This study evaluates the therapeutic effect of ethanolic extract of avocado pulp (persia
americana mill) on sperm quality and histological changes in caffeine induced testicular injury
on wistar rats.

Materials and Methods

Preparation of plant extract.Fresh fruits ofPersea americana were bought from oil Mill market
in Port Harcourt Rivers State of Nigeria. The avocado fruits were washed and peeled to remove
the epidermal layer and the pulp was used for the crude ethanol extraction using Bligh and Dyer
method (1959).

Procurement of caffeine standard drug(proviron)

Nescafe which contains 80% caffeine was purchased from a supermarket in Port Harcourt,
Rivers State. Proviron was purchased from a pharmaceutical shop in Port Harcourt, Rivers State.

Animal handling and experimental design



Fifty-four(54) male rats were divided into six(6) groups of nine rats each based on their body
weights. The rats were subjected to one week acclimatization before the commencement of the
study. Group 2-6 received 200mg/kg body weight of caffeine for two weeks( 14 days) after
which group 3 received 100mg/kg body weight of Persea Americana extract, group 4 received
300mg/kg body weight ofPersea Americana extract,group 5 received 500mg/kg body weight of
Persea Americana extract, group 6 received 0.107 mg/kg body weight proviron.The caffeine,
extract and proviron were given to the animal by oral gavage. The treatment lasted for forty-
two(42) days,three animals were killed from each group on day 14, 28 and 42. The rats were
sacrificed under the chloroform anesthesia. The epididymis and the testes were dissected out.
The epididymis were processed for sperm motility, viability, sperm count, sperm morphology (%
abnormality), semen PH and sperm motility. The testes were used for histopathological
examination.

Determination of sperm parameters

Estimation of total sperm count:Total sperm count was estimated usingTheNeubauer
cytometer the method described by (Ekaluo et al ,2008).the result was expressed as million/ml of
suspension.

Estimation of sperm vitality

The determination of Sperm vitality was done using Eosin-Nigrosin one step staining
technique(Ekaluo, 2009).

% Sperm viability = number of live cells x100

Total number of sperm cells observed

Estimation of sperm motility
Sperm motility was determined using the method according to (Ekaluo, 2009)

% SPERM MOTILITY = Number of progressively motile cells x100

Total number of spermatozoa counted
Determinationof sperm morphology(%abnormality)

The percentage sperm abnormality was determined using the method described by (Ekaluo et al,
2009)



Histopathological examination

After 24 h fixation period in Bouin's solution, the tissues were routinelydehydrated through
graded alcohol series (70%, 80%, 90%, 95%and absolute alcohol), cleared in xylene and
embedded in paraffinwax. Five slides were prepared from each animal, with tissue sectionsof 5-
um thickness. The sections were stained with haematoxylinand eosin and observed under a light
microscope (Labomed) forhistological examination of the testis.

Results

The total sperm count, sperm motility, and sperm vitality was significantly (p<0.05) decreased in
the caffeine group when compared with the normal control. The sperm morphology(%
abnormality) significantly (p<0.05) increased in the caffeine group when compared with the
normal control. There was no significant difference in the semen Ph of the caffeine induced group
when compared with the normal control.

Table 1:Effect of Persea americana pulp on sperm parameters in rats induced with caffeineon
day Fourteen (14)

Groups Group Total Sperm Sperm Sperm  Semen
description sperm motility morphology vitality p"
count (%) (%)
(%
(10%/ml)) abnormality)
1 control 39.25 + 82.00+ 487+228 8948 6.98 +
4.98° 7.28° +2.16* 0.16
2 caffeine 848 + 1982  + 388.73+213" 2122 7.00 +
0.89° 2.02° +2.05° 0.10°
3 100 mg /kg 9.70 + 16.19+ 42.60+3.17° 17.74 6.98 +
PAP 0.35° 2.59° +6.27°  0.09°
4 300 mg/kg 11.17 + 2859  + 4507+521° 4270  7.01+
PAP 0.35" 4.41" +2.40° 0.03
5 500 mg/kg 10.47 + 32.92+5.06° 35.90+4.45° 61.04 6.96 +
PAP 0.98° +6.10° 0.06°
6 0.107 mg / 947 + 37.88+ 38.43+ 258" 39.68  6.97 +
kg Proviron  0.95° 8.94° +6.23° 0.03°

*Values are shown in means of triplicate analysis + Standard Deviation. Values bearing different
alphabetical superscript are significantly different (p<0.05) from each other down the same
column. BW = Body weight, mg=milligram ; kg = kilogram. PAP = Persea americana pulp

The total sperm count, sperm motilityand sperm vitality of the groups treated with extract
increased significantly (p<0.05)when compared with the group induced with caffeine without
treatment.(positive control) but the increase is not comparable to the group treated with standard
drug. There was a significant (p<0.05)decrease in sperm morphology(% abnormality) of the
group treated with extract when compared with the normal control.




Table 2; Effect of Persea americana pulp on sperm parameters in rats induced with caffeine on

day Twenty eight (28).

Groups Group Total sperm Sperm Sperm Sperm Semen pH

description count motility morphology vitality

0]
(10%/ml) (%) ggonormality) (%)

1 control 36.84 +2.06° 85.75+3.96% 5.07+0.76° 90.76 + 244 7.01+0.06 2
2 caffeine 10.15+0.58° 2212+192° 3550+367°  21.63+559° 7.07+0.08°
3 100 mg /kg 15.95+2.05" 38.27+457° 27.87+184°  29.70+4.62° 6.93 +0.07°
4 g(')A(\JP mg/kg 19.71+0.71¢ 1257+7.26% 21.64+4.02 859.701 10.71 6.99 +0.07°
5 gc?op mg/kg 22.70+0.56° 70.70+329°% 19.48+132°  72.13+3.76° 7.09 +0.06°
6 g.ﬁ? mg/kg 3027+1.11° 82.63+3.64% 16.54+225°  83.85+2.30% 6.96 +0.04°

Proviron

*Values are shown in means of triplicate analysis + Standard Deviation. Values bearing different
alphabetical superscript are significantly different (p<0.05) from each other down the same
column.

LEGEND: BW = Body weight, mg=milligram ; kg = kilogram.PAP = Persea americana pulp

Effect of different concentrations of Avocado fruit pulp extract and proviron on sperm
parameters of rats induced with caffeine. The total sperm count, sperm motility, and sperm
vitality of the groups treated with caffeine increased while sperm morphology(% abnormality)
decreased significantly(p<0.05) when compared with the group induced with caffeine without
treatment(positive control).

Table 3 Effect of Persea americana pulp on sperm parameters in rats induced with caffeine on
day forty two (42)

Groups Group Total sperm Sperm Sperm Sperm Semen pH
description count motility (%) morphology vitality (%0)
(10%/ml)) (%
abnormality)
1 control 51.51+ 2.55° 9227+1.76% 4.67+1.41° 93.33+ 2.22° 7.01+0.06%
2 caffeine 11.27+0.57° 21.49+2.72° 37.03+652° 23.33+6.88° 7.07+0.08°
3 100 mg /kg 21.62+2.86° 45.24+7.61 4 2210+2029 64.03+4.70° 6.93+0.072
PAP
4 300 mg/kg 23.32+3.01° 68.32+7.89°¢ 17.18+4.3° 7247 +10.34 6.99 +0.07°
PAP ¢
5 500 mg/kg 29.84+0.87° 85.91+3.34* 13.77+210° 83.07+6.44% 7.09+0.06°



PAP

6 0.107mg/kg 4370+656% 89.24+231% 991+1.48° 8877+4.79% 6.96+0.04°
Proviron

*Values are shown in means of triplicate analysis + Standard Deviation. Values bearing different

alphabetical superscript are significantly different (p<0.05) from each other down the same
column.

LEGEND: BW = Body weight, mg=milligram ; kg = kilogram

Histopathology results
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Fig. 1: Micrograph of the testes of animals on day 14 of induction

Micrograph of the testes of animals at 14 day caffeine induction showed that the control group
that were not induced showed normal structure of seminiferous tubules(ST) containing



spermatids. The caffeine group showedvaocular degeneration(VD) and balloing
degeneration(BD) of seminiferous tubules(ST). Animals in 100mg/kg body weight of Persea
americana pulp group showed distorted seminiferous tubules(ST) showing loss of elongating
spermatids from all stages of spermatogenic cycleswithhydropic or vaocular degeneration(VD)
and balloing degeneration(BD).Animals in 300mg/kg body weight of Persea americana pulp
group showed generalised seminiferous tubules oedema with hydropic or vaocular
degeneration(VD) and balloing degeneration(BD).Animals in 500mg/kg body weight of Persea
americana pulp group showed generalized degeneration of the Germ Cell Epithelium(GCE) and
loss of elongating spermatids from all stages of spermatogenic cycles. Animals in provirongroup
showed severely enlarged and oedematous Seminiferous tubules(ST)with diffuse vacuolar
degeneration.

CAFFEINE



500Mg/Kg PROVIRON

Fig. 2: Micrograph of the testes of the animal at 28 days (14 days treatment).

Animals in the control group showed normal seminiferous tubules(ST)containing different types
of spermatogenic cells. Animals in the caffeine group after 14 days treatment showed
generalized degeneration of germ cell epithelium(GCE) and loss of elongating spermatids from
all stages of the spermatogenic cycle accompanied by atrophy of the leydig cells.Animals treated
with 100mg/kg body weight of Persea americana pulp showed mild seminiferous tubules
oedema with vacuolar degeneration (VD) and mature sperm cells (SC) in the lumen of the ST. At
the insterstitium, there is coagulative degeneration (CD) of the interstitial (leydig) cell. Animals
treated with 300mg/kg body weight of Persea americana pulp showedgeneralized degeneration
of Germ Cell Epithelium (GCE) and round spermatids layers of Germ Cell Epithelium.Animals
treated with 500mg/kg body weight of Persea americana pulp showedthe Germ Cell epithelium
is mostly normal. At the intersitium, there is coagulative Degeneration (CD) of leydig



cell. Animals treated with 0.107mg/kg body weightproviron showed moderately enlarged
seminiferous Tubules. The Germ Cell Epithelium is mostly normal.

CONTROL CAFFEINE
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Fig. 3: Micrograph of the testes of the animals at 42 days (28 days treatment).

Animals in the control group showed better stratification of pachytene spermatocytes and round
spermatids layers of germ cell epithelium.Those in caffeine group without treatment showed
severely enlarged and oedematousseminiferous tubules(ST) with diffuse vacuolar



degeneration.Animals treated with 100mg/kg body weight of Persea americana pulp
showedmoderately enlarged seminiferous tubules. There is moderate depletion of pachytene
spermatocyte and round spermtids layers of germ cell epithelium.Animals treated with 300mg/kg
body weight of Persea americana pulp showed moderately enlarged seminferous tubules. The
Germ Cell Epithelium is normal.Animals treated with 500mg/kg body weight of Persea
americana pulp showed normal seminiferous tubules containing elongating spermatids. There is
better stratification of the pachytene spermatocytes. Animals treated with 0.107mg/kg body
weightproviron showednormal seminiferous tubules.

DISCUSSION

There is a great concern about the rising case of infertility. Caffeine has been shown to have
harmful effects on the sperm cells and also affects architectural integrity of the testes(Basseyet
al, 2011, Ekaluo et al , 2014). Results from this study showed that rats induced with caffeine had
significant decrease(p<0.05) in sperm count and sperm motility which agrees with Ekaluoet al
(2005, 2009). There was equally a significant increase in sperm morphology(% abnormalities)
that agrees with Robbins et al, (2005, 2009). When sperm cells are exposed to chemical
substances, it could cause pituitary hypothalamic or sex hormonal effects which consequently
affects sperm production. Also exposure of sperm cells to chemicals could cause abnormalities in
seminal fluid which leads to functional or structural impairment of sperm cells. Deformity in the
structure of sperm cells could also arise as a consequence of naturally occurring mistakes in the
spermatozoan differentiating process during spermatogenesis (Ekaluo, et al., 2005). Persea
americana pulp extract at tested doses militigated caffeine induced toxicity on total sperm count,
sperm motility, sperm vitality and sperm morphology.The militigating effect of persea
Americana pulp extract could be attributed to its rich vitamin C content which agrees with the
protective role of vitamin C(Karawya , 2006).

The results obtained from histopathological examination showed that caffeine significantly
affects the histology of the testes which was evidenced in the alteration of the normal
architecture and integrity of the testes of the caffeine induced rats thereby resulting in the
necrosis of spermatogenic cells(sertoli cells and the leydig cells). This is in agreement with the
findings of Ezim and Abarikwu 2022, they reported that carr decreased seminiferous epithelia
thicknessand spermatogenesis score index and increased the number of tubules withabnormal
histological features,This is in agreement with the findings of Bassey et al, (2011) andEkaluoet
al,(2014). The sertoli cells plays important roles in the overall development of the testes while
the leydig cells are responsible for testosterone production and spermatogenesis.(Souvixet al
,2013). The degenerative changes that occurred in the histology of rats induced with caffeine
could be the cause of distorted spermatogenesis(Mann, 1974) which consequently resulted in a
significant decrease in the sperm count, sperm motility, sperm vilality, recorded in rats
administered with caffeine. According to the report of Glover and Assinder (2006) and
Ekaluo(2011), distruption on fertility in male animals has direct connection with with the
distruption of spermatogenesis. According to report of Makkeret al, (2009). Peaseaamericana
pulp extract at different dosesmilitigated the caffeine induced toxicity on the histology of the



testes. This is evidenced in the restoration of the spermatogenic cell to their normal
architectureand integrity which was dose dependent. 500mg/kg dose had the best effect.

CONCLUSION

This study reveals that ethanol extract of Persea americanapulp caused significant increase in
total sperm count, sperm motility, sperm morphology, sprem vitality, sperm morphology in
caffeine induced rats in dose and duration dependent manner.Peaseaamericana pulp extract also
militigated the caffeine induced toxicity on the histology of the testes.
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