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ABSTRACT

Aims: To determine the effect of yaji on the histology and weight of testes of male Wistar rats.

Material and Method: Twenty young Wistar rats of weights 183-207g were divided into four groups.
The control group A rats were administered with feed and water while the experimental groups B, C and
D rats were fed with a mixture of feed and 5g, 10g and 15g doses of yaji respectively and water for 6
weeks. The testicular and body weights were measured and used in calculating the gonadosomatic index
of the rats. Tissue processing techniques were applied to determine the histological effects of yaji on the
testes.

Result: Weight gain was observed in control group A (11.4 g) compared to group B rats administered
with 5g of yaji, which indicated relatively smaller weight gain (5.2 g). Weight losses were observed in
group C (-5.2 g) and D (-9.8 g) administered with 10 g and15g of yaji respectively. The stained
micrograph of group B indicated normal but slightly separated seminiferous tubules; group C indicated
slightly separated seminiferous tubules, reduced number of interstitial leydig cells and reduced sperm
cells in the central lumen of the tubules; group D micrograph indicated atrophied seminiferous tubules
with mild fluid accumulation within the stroma.

Conclusion: The present findings suggest that excessive and uncontrolled consumption of yaji may cause
damage to the testes, thus impairing testicular functions. On the other hand, yaji may be useful in weight
management in so far as its production and consumption is regulated.
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INTRODUCTION vertebrates have two testes, ' which are
The male reproductive system is a housed in a sac known as the scrotum and
complex process that involves the testes, separated by an incomplete septum. The
epididymis, sex glands and associated testes perform two highly organized and
hormones. ™ Almost all healthy male intricate functions called spermatogenesis
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and steroidogenesis, which are crucial for
the perpetuation of life. ™ Spermatogenesis
is a highly dynamic and synchronized
process which takes place in the
seminiferous tubules of the testis with the
support of somatic sertoli cells, leading to
the formation of mature spermatozoa from
undifferentiated stem cells. ! The interstitial
compartment which comprises of the leydig
cells is the site for steroidogenesis in the
testis.

Historically, yaji was named after a
14™ century Hausa ruler called Yaiji
(meaning the ‘hot one’). I yaji is typically
used as a sauce for a local meat ‘suya’, (a
thinly sliced skewered beef delicacy) and
generally believed among the male
population in West African regions to
stimulate sexual appetite and stamina. ©
Yaji is a complex mixture of groundnut cake
powder, spices, additives and salt. [ The
spices in yaji include ginger, cloves, red
pepper and black pepper. 'l These spices in
turn contain active principles, gingerol, ©
eugenol, ! capsaicin, "® and piperine ™
respectively. The additive, white magi,
contains monosodium glutamate, % the salt
contains sodium chloride ** and groundnut
cake powder contains oil. ™ Existing
reports indicate that some of the active
principles in yaji such as capsaicin, piperine
and monosodium glutamate are excitotoxic.
[15-18] Fyrthermore, some of the histological
findings on the pancreas, ! liver, ™ and
kidney, % suggest that an excessive
consumption yaji can induce pancreatic,
liver and kidney damage. The above facts
therefore suggest that yaji is a complex
combination of ingredients with active
principles that are potentially harmful when
consumed in excess.

Despite the reported neurotoxic,
excitotoxic and apoptotic potentials of yaji,
a large proportion of the male population in
Nigeria and many African societies consume
large quantities of vyaji daily, basically

because of the lovely taste it adds to the
‘suya’ meat and mostly, because of its
‘widely believed’ aphrodisiac potentials.
However, it is not certain if this uncontrolled
consumption of yaji has harmful effects on
the testes. The present study therefore is
aimed at investigating the effect of yaji on
the histology and weight of testes of male
Wistar rats.

MATERIALS AND METHODS
Animals and treatments

Twenty adult male rats of weights
183-207g were used for the study. They
were housed in the animal house of College
of Health Sciences, Nnamdi Azikiwe
University, Nnewi, Anambra State, Nigeria
under standard conditions (29 * 2°C
temperature, 40-55%  humidity, good
ventilation) and have free access to water
and diet (normal rat chow). They were
acclimatized for two weeks before the start
of the experiment. The experiments were
carried out following the ethical approval of
the Faculty of Basic Medical Sciences
Ethical Board which concurs with the NHI
ethical approval for animal experiments. The
animals were weighed on the first day of
acclimatization and then divided into four
groups, A-D which is made up of five rats
each. Group A served as the control group
while groups B-D served as the
experimental groups.
Preparation of the yaji

The commercially produced yaji
sauce is usually not standardized with
respect to the quantities of its constituents.
In this study however, we measured the
quantities of the constituents of yaji sauce in
order to determine their proportions in a
given measure of yaji. This was to ensure
standardization of the doses of the substance
that could be administered to the different
groups. The constituents of vyaji were
purchased at the Nkwo market, Nnewi,
Anambra state, Nigeria, and subsequently
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mixed together in powdery forms according
to the method used by Nwaopara et al. ?2 A
hand-grinding machine was used to grind
them into powdered form and then measured
as appropriate with a compact analytical
weighing balance of (model No. DP-
B00481Vv4C0O; manufactured by A & D
Company, Japan). The measured quantities
of yaji constituents were as follows:
ajinomoto (150g), clove (399g), black Pepper
(30g), ginger (78g) and groundnut cake
powder (230g), red Pepper (22g) and salt
(100g). The total weight of these
constituents summed up to 649g.
Administration of yaji

The daily administration of vyaji
mixture to the animals were carried out as
follows: the control group A received 71g of
feed; group B, C and D received 5g, 10g and
15g of yaji respectively mixed with same
quantity of feed. The mixture of the yaji and
feed were orally administered to the animals
using plate feeding method for the period of
six weeks. All the groups also had access to
equal volume of drinking water though out
the study period.
Sample collection

The animals were sacrificed by
cervical dislocation and were quickly
dissected to remove the testes. After
removal, the testes were placed immediately
into a container containing normal saline
fluid (to prevent tissue autolysis or
putrefaction) and weighed.
Histological processing of the testicular
tissues

After weighing the testes, the
testicular tissues were immediately fixed in
a fixative (Bouni’s fluid) and transferred
into specimen bottles and kept frozen for 48
hours before being used. The tissues were
dehydrated using concentrated ethanol,
cleared using xylene, embedded in paraffin
wax, sectioned at 8 pm and stained by
hematoxylin and eosin. The
photomicrographs of the stained sections

were observed using Nikkon research
microscope  (Novex, Holland) at a
magnification of x200. The micrograph
pictures were taken with digital camera
(DCM 510.5M Pixels, CMOS chip)
connected to the microscope.
Measurements

The body weights and the testicular
weights of each of the rats were taken using
a compact balance of 300g capacity (Model
No: DP-B00481V4C0, manufactured by A
& D Company, Japan). The mean testicular
and body weights of the rats were obtained
and these parameters were used to derive the
gonadosomatic index for each rat in their

respective groups using the formula:
Gonadosomatic Index (o) =" e/ eione X 100.

Data analysis

Descriptive data was expressed as
mean + standard deviation. Comparative
analysis involving two continuous variables
was done using independent sample t-test,
while those involving more than two
variables were done using one-way analysis
of  variance  (ANOVA).  Statistical
significance was set at P < 0.05. All
statistics were done using IBM-SPSS
statistical software (version 20.0).

RESULTS

Independent sample t-test indicated
significant differences between the mean
body weight of rats at baseline and at the
end of experiment in groups A, C and D
respectively. The mean weights at the end of
experiment were significantly higher in
group A (p<0.01), but lower in group C and
D (p<0.01) respectively when compared to
baseline values. However, there was no
significant differences in weight of rats
between baseline and end of experiment in
group B. Data also indicated that the group
A and B rats gained weight (11.40 + 3.13
and 5.20 £ 5.07), while groups C and D lost
weight (-5.20 + 2.28 and -9.80 + 3.96). The
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mean weight gain in group A was
insignificantly higher (p = 0.114) compared
to group B. Similarly, though weight loss

was higher in group C, however, it did not
differ statistically from group D (Table 1).

Table 1: Mean body weights of rats at ‘baseline’ and ‘end of experiment’ and the corresponding mean changes in their body weights.
GROUPS WEIGHT AT BASELINE | WEIGHT AT END OF | CHANGE IN
(9 EXPERIMENT (g) WEIGHT (g)
A 196.2 +£5.49 207.6 £8.41* 11.4+£3.13
B 197.0+6.44 202.2 £ 9.95 5.2 +5.06
C 197.0 £7.68 191.8 £ 9.44* -5.2+2.28
D 195.8 £9.44 186.0 + 6.28* -9.8+3.96

*Significant difference (p<0.01) between weight of rats at baseline and end of experiment

Analysis of variance (ANOVA)
indicated lack of significant differences
(right, F = 0.997; P = 0.419 and left, F =
0.611; P = 0.618) in testicular weights
among the study groups at the right and left
testicles respectively (Fig. 1). The same
trend was observed in the mean
gonadosomatic index (O) among the study
groups in the right (F = 1.12; P = 0.369) and
left (F = 0.675; P = 0.580) testicles (Fig. 2).
However, our data indicated a decline in O
with increasing dosage level of yaji from
group B to D and in both testicles (Figure 2).
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Figure 1. Mean right and left testicular weights of control and
experimental rats.

The histological study indicated that the
control group A, administered with feed and
distilled water, maintained normal testicular
histology at the end of the study (Figure 3).
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Figure 2. Mean right and left gonadosomatic indexes of control
and experimental rats.

In group B administered with 5g of
yaji, the testicular histology indicated
normal but slightly separated interstitial
spaces and seminiferous tubules (ST) and a
few number of interstitial cells (IC) of
leydig (Figure 4). Group C administered
with 10g of yaji indicated sections of the
testes with slightly separated seminiferous
tubules and interstitial spaces; reduction of
sperm cells in the central lumen of the
tubules; slightly separated and reduced
number of interstitial cells of leydig (Figure
5). The micrograph of group D administered
with 15g of yaji presented a picture with
atrophied seminiferous tubules with a mild
accumulation of fluid within the stroma and
destruction of the arrangement of sperm and
leydig cells (Figure 6).
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Fig. 3: Section of the testis with normal arrangement of the
seminiferous tubules (ST), Interstitial cells of leydig (IC) and
blood vessel (BV) H&E Stain Mag. X200 (‘Control” group A)
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Fig. 4: section of the testis with normal arrangement of the
seminiferous tubules (ST) which are slightly separated from each
other, few numbers of interstitial cells of leydig (IC), and slightly
separated interstitial spaces. H&E stain Mag. X200 (‘Test’ group
B).
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Fig. 5: Section of the testis with slightly separated seminiferous
tubules (ST), reduction of sperms in the central lumen of the

tubules and Interstitial cells of leydig (IC) H&E Stain Mag. X200
(“Test” Group C)
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Fig. 6: Section of the testis with atrophied seminiferous tubules
(ST) with a mild accumulation of fluid within the stroma,
destruction of the arrangement of sperm cells and leydig cells (IC)
H&E Stain Mag. X200 (‘Test’ group D).

DISCUSSION

The present study indicated a dose-
dependent decline in mean change in weight
of rats administered with yaji sauce. Weight
gain was observed in control group A
administered with feed and water and in
group B rats administered with 5g of yaji.
Weight losses were observed to be dose
dependent in group C (-5.2 g) and D (-9.8 g)
administered with 10 g andl5g of vyaji
respectively. Our study agrees with previous
studies, [ 24 which indicated weight loss in
rats fed with the combination of all the yaji
spices. Akpamu et al ? also demonstrated
that individual yaji spices such as clove,
ginger, red pepper and black pepper can
induce weight loss. Other studies have also
shown that ginger can cause a decrease in
body weight, * while oral and
gastrointestinal exposure to capsaicin (a
constituent of red pepper) increases satiety
and reduces energy and fat intake. ?® In
contrast, weight gain has been reported in
rats fed with ginger, clove and red pepper
(3] and those fed with black pepper, /2
while absence of any effects of yaji on body
weights of rats has been found in rats fed
with black pepper. ¥ 1t is believed that the
weight-reducing effect of yaji observed in
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this study may be due to the combined
influence of the active ingredients with
potentials for body weight reduction. The
present finding therefore suggests that yaji
may be useful in weight management in so
far as its production and consumption is
regulated.

To the best of our knowledge, no
previous study has investigated the effect of
yaji sauce on the testicular weight of
animals or humans. The present findings
indicated no significant differences in the
testicular weights of rats administered with
yaji sauce compared with the controls.
However, it is noteworthy that a previous
study ' has demonstrated that a 10 mg
dose of piperine treatment caused a
significant reduction in the weights of testes
and accessory sex organs.

The histological findings of the
present study revealed that higher doses of
yaji caused damage to seminiferous tubules;
reduction of viable sperm and leydig cells;
and destruction of the structural arrangement
of the sperm and leydig cells. A previous
study % has associated monosodium
glutamate of white magi (one of the
constituents of yaji) with oligozoospermia
and increased abnormal sperm morphology.
This could be confirmed by the findings of
an experiment that the structural changes of
testes of the MSG-treated rats were found to
be dosage-duration-dependent and ranged
from slight to moderate damage in case of
the short-term treatment; however severe
damage was recorded in the case of long-
term treatment. **! The above facts therefore
suggest that monosodium glutamate may be
a major contributor to the moderate to
adverse effects observed in the groups B and
C and the severe destruction of the
arrangement of the testicular architecture as
observed in the group D in the present study.

Further  evidences have also
implicated clove, one of the major
constituents of yaji containing eugenol, as a

possible contributor to the reduced sperm
cells observed in testicular tissues of rats
administered with hi%her doses of yaji.
Previous studies ®* *! have demonstrated
the spermicidal effects of clove oil and
eugenol. In another study, it was observed
that rats treated with alcoholic extract of
cloves contained fewer sperms than those of
the control animals. B4 Similarly, it has
been established that high dose of clove
extract is toxic to spermatogenesis. **!

The noticeable adverse histological
changes in the seminiferous tubules agrees
with the work of Malini et al, ®® which
indicated that the seminiferous tubules
regressed showing heavy loss of germinal
elements, particularly, the elongating and
mature spermatids in piperine treated rats.
Black pepper contains piperine and has been
identified to be cytotoxic and that this
cytotoxicity is enhanced by the presence of
tocopherol sugE;esting a mechanism of lipid
peroxidation. 1 Also piperine has been
implicated for DNA damage; B8 germ cell
and seminiferous tubules damage; [
spermatogenic arrest ' impairment of
reproductive function, induction of oxidative
stress and triggering of apoptosis.

The histological findings of the
present study is further explained using the
mean values of the gonadosomatic indexes
(o) of the test groups of rats administered
with varying doses of yaji. The
gonadosomatic index (o) is a tool for
measuring the sexual maturity of animals in
correlation to testicular development. %
Though no significant differences were
observed in o between the experimental
groups and the control as well as within the
experimental groups themselves, however,
we observed a decline in O with increasing
dosage level of yaji from group B to D. This
dose-dependent effect of vyaji on the
gonadosomatic indices of the experimental
groups suggests that the testicular
development, hence the sexual maturity of
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the young rats may decline with increasing
dosage of yaji.
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