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ABSTRACT

This study undertaken to see the effects of dietary inclusion of pawpaw peels, seeds and
leaves on sperm production and related phenomina in rats using four diets as follows: In
diet 1 and 2 50% of rat pellets were replaced by pawpaw leaves ands seeds respectively,
while in diet 3 40% of rat pellets was replaced by unripe pawpaw peels and dies 4 was
100% rat pellet and served as control.

The control and pawpaw seed-based diets supported a continuous positive growth unlike
the other two diets. Also organ weights, sperm reserves of the control rats were generally
superior to those of rats on the other diets except the seed-based diets. However, sperm
moved faster through the epididymis of rats fed the leaf-based diet while the movement-of
sperm through the epididymis of rats on pawpaw peel- and seed-based diets was delayed
compared to the sperm transit in the contrel group. The results have shown that dietary
inclusion of pawpaw leaves, seeds and peels has some adverse effects on sperm production
and storage potentials and epididymal transit in the rat.
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DESCRIPTIONOF PROBLEM

Within the past three detades the interest of Nigerian animal producers, like those elsewhere,
has been centred mostly on the search for cheaper feed ingredients that are always availablé and
have no competition with mans® dietary demands (1,2). Although some agro-industrial
byproducts and plants have been used so far with varied levels of success, the plant, pawpaw
(Carica papaya, Linn), seems to be a promising cadidate especially as the peels of its fruit
whether ripe or unripe as well as its seeds and dried leaves can be utilized as cheap sources_of
supplements for livestock feeds especially as they have a high proteif content in addition to
minerals and vitamins (3) and pawpaw leaves were shown to be similar to banana and cassava
leaves as regards their effects on basic haematologicai parameters (4).
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However. every part of pawpaw produces a latex which contains papain. a proteolytic enzyme
(5). which-can remove the zona pellucida of mouse eggs (6). causes premature closure of
epiphyses (7). has anti-implantation activity (8) and has embryotoxis and teratogenic effects
(9). Also. Morimatsu et al (10) suggested that papain-hydrolysis of pork produced peptides .
that have hypochlesteroleamic effects through their jnterference with the steroid absorption
process. ~
So far. to the best of our knowledge. there-has been no work on the interaction of pawpaw
parts or papain on testicular function. It is theretore in light of the above that we decided to
_investigate the effects. of pawpaw peels. seeds and leaves on sperm production. sperm
réserves dnd spepm téansit time through the epididymis in the rat.

MATERIALS AND METHODS

Animsl and Management

"The adult rats of Wistar strain used in this study were housed in caged with wood shavings as
bedding. Thes were fed and given clean water ad libitum. There were four diets As follows:
diet | contained 50% dried pawpaw leaves and 50% rat pellets (Pfizer): diet 2 contained 50%
dried pawpaw seeds and 50% rat pellets; diet 3 contained 40% unripe pawpaw peels and 60%
rat pellets and diets 4 was 100% rat pellets (this served as control). These combinations were
baséd on the nutrient composition of the pawpaw parts resulting from theproximate analyses
using the AOAC (11) methods. These are shown in Table | while the proximate composition
of the experimental diets is no Table 2. All the animal were weighed weekly. .

Table 1. Dry matter. crude protein and energy levels of pawpaw leaves. unripe peels and
seeds and rat pellets (means + sem)

Materials Dry matter (%) Crude protein (%) Energy (Kcal/g)
Pawpaw leaves 99.50 26.25+0.02 2.18 +0.08
Unripe paw paw pecls 99.50 18.45 +0.05 1.72+0.01
Pawpaw seeds 99.50 20.56 +0.05 2.83+0.41
Pfizer pellets . 88.00 21.00+0.21 2.15+0.05

Sampling and Histometric Analyses

After the rats had been fed for six weeks they wére all stunned and decapitated. Thereafter the
testes, epididymides. seminal vesicles, livers, adrenal glands. and prostate glands were all
dissected and weighed immediately. The testes and epididymal regions ‘'were then
homogenized according to Egbunike et al (12) and the sperm producing potential of the rats
determined by dividing the gonadal sperm reserves by the divisor for rats as proposed by
Amann et al (13). The time of transit of sperm through the epididymis was determined by the
method already outlined by Amann et al (13).

Statistical Analyses

Data were subjected to Students™ tests while chi-squire tests were used on the data on growth
_rates for the assessment of significance (14). :
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Table 2. Proximate composition of experimental diets

‘ Diets

Parameters (%)  I(Pellets "~ 4+ 2 (Pellets + Seeds) 3 (Pellets + Peels) 4 (Pellets)

. Leaves) K
Moisture 2230 - 9.69 12.71 12.00
Ether extracts 4.29 16.42 2.92 3.50
Crude fibre 8.15 11.62 9.30 6.00
Crude protein 31.72 28.62 26.25 21.00
Total ash 10.95 7.47 7.51 6.82
Nitrogen free ,
Extracts 20.77 26.14 41.31 50.68

RESULTS AND DISCUSSION

The growth rates of all the animals are as summarized in Figure 1. There were two growth
“patterns with rats on control diet and those on pawpaw seed-based diet showing a continuous
* positive growth while those on pawpaw peel-baseddiet showed an apparently neutral growth
and those on pawpaw leaf-based diet exhibited a negative growth: Thus the overall mean
growih rates were 91.23 + 1.58,123:14 + 4.03. 98.96 + 2.14 and 123.35 + 5.08% for the diets
‘with pawpaw leaves. seeds and peels and control diets. lespectlvel\ The control and pawpaw
seed-based diets were hlghly significantly different (P<0.01) from the other two diets. which
were different (P<0.05) from each other.
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Fig. 1 Comparative growth rate of adult male rats fed diets containing pawpaw leaves, seeds and
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The paired testes of rats on control diets were significantly (P<0.05) heavier than those of rats

‘gn.pawpau’ peel-based diets which were however not different from those on the other two
diets (Table 3). The weights of the epididymides and seminal vesicaels of control rats were
more than those of the others on the diets containing pawpaw parts. As regards prostate.
glands. the weights from control rats were more (P<0.035) than those on the diet with pawpaw
peels bup not those on diets with. pawpaw leaves and seeds. while the livers from control rats
‘were heavier (P<0.05) than those on pawpaw leaves and peels The paired Kidneys and
adrenals were unaffected by the treatment. -~

Testicular sperm reserves of control rats were significantly (P<0.05) higher than those of rats
in the other diets while those in the caput. corporal and cauda epididyvmal regions and the
paired epididvmides of the control rats were superior 1o all the others exept those on pawpaw
seed-based diets (Table 4). The daily sperm production potential (DSP) and the efficiency of
sperm. ptoductlon DSP/g testis parenchyma) are summarized in Figure 2. Mean DSP of the
rats ranged from 159.25 + 34.76 10 218.90 + 36. 03 x 10° while DSP/g testis parenchyma
ranged from 121.63 + 29. 81 to 136.05 +27. 49 x 10°. Treatment means were not significantly
different although the control rats appeared to be superior.

“Table 3. Absolute organ weight of male rats fed diets containing pawpaw leaves. seeds
and unripe peels and control diets (means ¥SEM)

- Diets
Organs (g) 1(pellets 2(pellets 3(Pellets 4(Pellets)
“+Leaves) + Seed$) +Peels)

Paired testes 1.4540.10™ 1.43 +0.05% 132+0.21° 1.78 +0.13°
Paired adrenals 0.02 +0.001 0.02 +0.001 0.03 + 0.005 0.03 +0.009
Paired kidneys 1.0 +0.08 0.07 +0.06 0.99 +0.06 1.16 +0.11
Paired 0.48 + 0.06" 0.49 +0.07° 0.45 +0.08" 0.63 + 0.02°
epididymides 0.35+0.15" 0.37 +0.08" 0.34 +0.14° 0.67 + 0.03"
Seminal vesicles  0.15+0.01° 0.10 +0.02"° 0.09 +0.02" 0.19 +0.02°
Prostate gland 6.36 +0.77° 7.48 +0.90" 6.20+1.19° 8.18 +0.41°

Liver

ab: Value on the same row with different superscripts differ signiﬁcantly (P<0.05)

Epididymal transis time of sperm in'these rats was significantly (P<0.03) influenced by the
dietary treatments (Table 3). On the whole. spermatozoa spent less time (P<0.05) in the
epididymis of rats fed pawpaw leaf-based diet than those on pawpaw seed- and peel-based
diets. which however were similar to the control rats. Generally. sperm spent a mean total of
10.17 + 1.33 days in the epididymis with 6.10 + 0.89 days (59.98%) spent in storage in the

cauda epididymis.
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That pawpaw seed-based diet was able to support a positive growth like the control diets
unlike the' 'pawpaw peels- or leaf-based diéts despite the differences in the crude protein
content of the diets is interesting. Although the digestion of the feeds was not studied, the

Table 4. Testicular and epididymal sperm xeserves of rats fed diets containing pawpaw.
leaves, seeds and unripe peels and control diets (x19°, means + sem)

Diets

Regions 1 (pellets + 2 (pellets + 3 (Pellets 4 (Peliets)

_ Leaves) Seeds) +Peels)
Testes 9.71 + 2.12% 9.97+ 272 6,11+ 2.60°  13.35+2.20°
Caput
epididymides 341+ 1.67° 7.57 + 2.05° 3.16 + 1.78°  6.42+0.82°
CorpuS
epididymides 0.30+ 0. 12° 0.40 + 0.10° 0.44 + 0.20° 0.84 +0.27°
Cauda 14.39+4.85"
epididymides 6.38 + 2.70° 9.61+ 3.68  8.59+ 4.24"
Paired 21.65+5.22°
epididymides 10.09 +2.70° 17.07 +4.02°  12.19+2.95"

abc: Value on the same row differently superscripted differ significantly (P\O 05).

results suggest that three.was little or no papain in the pawpaw seeds as compared to contents
. in the peels and leaves. Das (15) in his study had established that adult male rats fed with 0.2
ml of a suspénsion containing 20 mg of pawpaw seed powder daily for elght weeks had a



82

serious reduction in body weight gain while Singh and Devi (9. 16) showed -that
administration of crude papain into regnant rats at 370 mg/kg be resulted in severe growth
retardation and reduced elongation of the humerus. radius and ulna of the developing foetus.

Similarly. the response of the paired testes weight, epididymides. seminal vesicles, prostates.
livers and kidneys to the diets tends to suggest the presence of papain at differing levels.
However. peels and leaves appear to be more implicated than the seeds. The digestives effects
of papain may have affected 5-x-reductase activity in the prostate and seminal vesicles and
hence affect the growth rate of these organs (17). This is confirmed by the results of Akorede
(18) showing that growth rate tended to decrease with increasing levels of pawpaw leaves.

As would be expected. gonadal and extragonadal sperm reserves as well as sperm production
potential followed the same trend as the paired testes and epididymal weights as per the
dietary treatments. It is worthy to note that Das (15) had observed that papaya seed powder
had no effect on spermatogenesis. However. on further analysis. it was observed that the
sperm storage capacity of the epldldymls was big enough to accommodate 6.31, 10.54, 12.19
and 9.84 days® production of sperm in the pawpaw leaf-. seed- and peel- -based and control
diets. respectively. Ahhough we have no data on the physiology of the semen in rats, these
results suggest that the semen of rats on pawpaw leaf-based diet could contain less mature
and active sperm cells than the others.

Our results on epididymal transit time showed that-sperm moved faster through the
epididymis of rats fed pawpaw leaf-based diet while their movement was delayed in rats fed
pawpaw peel- and seed-based diets compared to the control group (Table 5). Whether this is
through any effects of these dietary treatments on androgen-dependent activities of the
epididymis will await further studies but/it is known that sperm

Table 5. Sperm epididymal transit time in rats fed diets containing pawpaw leaves. seeds and
unripe peels and control diet (days; means + SEM).

Epididymal regions
Dietary Caput Corpus Cauda Total
Treatment - _
Pellets + Leaves 246 + 0.96" 021 + 0.07°  "3.82+ 1.18° 648+ 1.61°
Pellets + Seeds 4.88 + 0.52° 032+ 0.11" 582+ 1.60™  11.02+2.03°
Peliets + Peels 4.17+ 2.87° 0.54 + 0.33° 8.06 + 3.43"  12.77+ 633"
Pellets (Control) 329+ 0.80% 0.45 + Q.17 6.68 + 1,64 1042 +2.62°
Means + SEM 3.70.+. 0.52 0.38 +0.07 6.10+ 0.89  10.17+2.62*

ab: Treatment values with different superscripts differ significantly (P<0.05).

Transit-is accompanied by changes in‘the metabolic profile of sperm and hence the capacity
for motility couple with the loss of the droplet of spermatid cytoplasm from the cell tail and a
modification of the rostral region of the acrosome (19, 20). The results of this study have
shown thqt the inclusion of pawpaw leaves, seeds or peels in rat feeds has some adverse
effects on sperm production and storage potentials and sperm epididymal transit in the rat.
However, the seeds appear to be less potent than the peels and leaves.
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