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Abstract

Background. Being a cheap source of protein and oil, soya beans (SB) has being important in peoples’
food and in animal’s feeds. However, some of its components pose infertility threats. This makes the
decision for its consumption hard.

Aim. To determine a safe level, the maximum harmless proportion of food that could be made up by SB
is examined in this study.

Material and Methods. Twenty-four adult male Wister rats, randomly divided into four groups (of 6 rats
each), were used. Group A was the control and were fed growers mash pellets. Group B, C, and D rats
were fed derivatives of growers mash containing 8.33 %, 16.67 %, and 25.00 % SB . All treatments were
for twelve weeks. Relative epididymal weight, sperm count, morphology, motility, serum testosterone
level were determined. The groups were compared using independent sample t-test.

Results. The results showed that unlike in rats fed with mash containing large amount of SB, fertility
abnormalities were almost entirely absent in the rats fed with the least proportion of soya beans.
Therefore, the potential antifertility effect of soya beans used in feeds/foods might be averted if the
proportion of the soya used could be lower than 5g per 60g of feed/food.

Conclusion. The potential antifertility effect of soya beans used in feeds/foods could be averted if the
proportion of the used soya would always be lower than 8.33% of feed/food. Further research for the
verification of this study, and for the derivation of a more precise safe level of soya beans are
encouraged.
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OPENACCESS

Introduction
Soya beans (Glycine max L) has being a cheap

source of protein and oil. In fact it has the highest protein
content (about 38%), of all food crops; and the second
highest oil content (of about 18%) among food legumes
[1]. Its cultivation has also been established to have the
advantage of improving of soil fertility [2]. Being the
cheapest amidst protein-rich food, soya beans has be-
come very important in many peoples’ diet, and in animal
feeds [1].

However, continued use of soya in this way must
be questioned more so that it may be difficult to easily
reach a balance between it positive attributes soya
beans [e.g. its high protein and fat composition, and its
cheap costs] and negative attributes or not (such as its
potential antifertility effects [3-5]). This is because some
of its constituents (e.g. Isoflavones, Genistein, and
Daidzein) potentially pose threats on the reproductive
system, and possibly affect fertility [6]. If we could
establish an adverse effect of soya beans on fertility,
then it would be important to compare the advantages
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and the disadvantages of using soya beans as a con-
stituent of feeds, and know which outweighs the other.
Then, the decision on whether it is advisable to continue
or discontinue its use in feeds can be made. And a
speculation could be made on the appropriate percent-
age to use in feeds.

This research was, therefore, targeted at finding
a possible relationship between consumption of differ-
ent amounts of soya beans and fertility in males, so that
the effects of these graded amounts, and the possible
consumable safe amounts of soya beans could be
determined.

Materials and Methods
Twenty four adult male Wister rats [average Body

Weight (BW) 183.50 ± 2.26 g] obtained from the animal
house section of Faculty of Basic Medical Sciences,
College of Medicine, Ladoke Akintola University of Tech-
nology, Ogbomoso, Oyo State, Nigeria, were used for
this study. The animals were kept in the animal house
section (with approximately 12/12 hours light/dark cycle;
25.3 ± 0.7oC room temperature; and relative humidity of
75%) of the Department of Physiology, of the same
Faculty, and allowed to acclimatize over a period of ten
days.

Plant Materials

Soya beans (15 Kg) was bought from Ogbomoso,
Oyo State, Nigeria and authenticated at the Department
of Pure and Applied Biology, Ladoke Akintola University
of Technology, Ogbomoso, Oyo State, Nigeria. The
soya beans were sun-dried and fairly roasted for 10
minutes at 85oC. The roasted soya beans were then
grinded into coarse particles (of average diameter of 1.5
mm).

Preparation of Soya-bearing Feeds (SBF)

Soya-bearing feeds (SBF) were prepared from
the conventional growers mash and soya beans. SBF

8

contained 8.33  soya beans (it was prepared by mixing
5 g of the grinded soya beans with 55 g of grower’s
mash); SBF

160
 contained 16.67 % soya beans (it was

prepared by mixing 10 g of the grinded soya beans with
50 g of grower’s mash); while SBF

255
 contained 25.00 %

soya beans (it was prepared by mixing 15 g of the
grinded soya beans with 45 g of growers mash). Each of
the three types of SBF’s were made into pellets and
stored separately at room temperature.

Animal Treatment

The twenty four rats were randomly grouped into
four (Groups A, B, C and D; with 6 rats per group).  Rats
in group A served as the control and were fed on growers
mash pellets and given water ad libitum. Groups B, C,
and D rats were fed on SBF

8-
, SBF

16
, SBF

25 
pellets

respectively and given water ad libitum. Each group was
given 60 g of the respective feed per day. All treatments
were done for twelve weeks and were in accordance
with the guidelines from the ethical committee on animal
research of College of Medicine, Ladoke Akintola Uni-
versity of Technology, Nigeria.

Animal Sacrifice and Collection of Samples

At the end of the tenth week the rats were fasted
for twenty-four hours, weighed and then sacrificed by
cervical dislocation. Blood samples (4 ml/rat) were col-
lected by cardiac puncture into a standard test tubes and
allowed to clot, serum was obtained by centrifugation at
3000 rpm for 15 minutes (g = 9.821 m/s/s). Epidydymes
were excised.

Collection of Data and Statistical Analysis

Serum testosterone level was assayed using ra-
dioimmunoassay as described by Odell et al. [7]. The
epididymes were dissected free of the surrounding tis-
sues and were weighed. Using the method described by
Oehninger et al. [8], sperm count and sperm motility was
determined. Sperm morphology was assessed by criti-
cally screening sperm cells’ heads, mid-pieces and tails
for possible abnormalities after staining slides with Diff-
Quik (obtained from Dade AG, Dudinger, Switzerland).
Similar method had been used by Duran et al. [9].

The control and “Test groups” were compared
using independent-sample t-test.  The significance lev-
els were taken at “p value < 0.05” (*), “p value < 0.01” (**)
and/or “p value < 0.001” (***). The results obtained are
presented as mean ± SEM.

Results

Gain in Body Weight (g), Epididymal
Weight (g), and Relative Epididymal Weight
(%)

Gain in body weight was significantly improved in
group B, group C, and group D (P < 0.05, P < 0.01 and
P < 0.01 respectively) (Table 1).

When compared with the control, epididymal
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weight and relative epididymal weight were significantly
lower in both group C, and group D, while epididymal
weight and relative epididymal weight for group B were
not significantly (P > 0.05) different from those of the
control (Table 2).

The percentages of spermatozoa with normal
morphology were found to reduce (while the percent-
ages of spermatozoa with abnormal morphology were
found to increase) down the group with only the value for
group D being significantly lower than that of the control
(Table 4).

Table 1: Gain in Body Weight (g).

* = “P < 0.05” ** = “P < 0.01”, *** = “P < 0.001”

Table 2: Testicular Weight (g), Relative Testicular Weight (%),
Epididymal Weight (g), and Relative Epididymal Weight (%).

* = “P < 0.05” ** = “P < 0.01”

Sperm Count (million cells/ml) and Sperm
Motility (%)

While sperm count in group B was not significantly
(P > 0.05) different from that of the control, those of
groups C and D were significantly (P < 0.01 and P <
0.001 respectively) lower than that of the control (Table
3).

Table 3: Sperm Count (million cells/ml) and Sperm Motility
Serum (%).

* = “P < 0.05” ** = “P < 0.01”, *** = “P < 0.001”

All of groups B, C, and D had significantly reduced
sperm motility compared to the control (Table 3), such
that average motility was in the order control > group B
> group C > group D.

Life-Death Ratio, Sperm Morphology (%)
and Serum Testosterone Level (umol/L)

Life-Death Ratio was significantly lower in both C,
and D with P < 0.01, and P < 0.001 respectively, while,
for group B, it was not significantly different from that of
the control (Table 4).

Table 4: Life-Death Ratio, Serum Testosterone Level (μμμμμmol/L)
and Sperm Morphology (%).

* = “P < 0.05”, ** = “P < 0.01”

The serum testosterone level followed a similar
but well pronounced trend with control having the signifi-
cantly highest value, followed by group B, group C, and
finally group D (Table 4).

Discussion
The proportion dependent significantly higher

weight gain in the animals fed on SBF (Table 1) could be
explained by the high oil and protein components of soya
beans [1]. This could explain why weight gain increased
with increasing proportion of soya beans in the mash;
and agrees with the documentations of Bressani et al.
[10] that the quality of soya beans protein is about 80%
of that from milk and that it is readily accepted by
children. These also explain why it is often used in many
animals’ feed and human food; and that of Olukosi et al.
[11] that maize-soya bean meal diets with enzyme
supplementation improves carcase composition, whole-
body nutrient accretion and total tract nutrient retention
in broilers. In fact, typical weight increasing ability of
Soya mash/food and their affordable prices have con-
siderably encouraged Soya consumption [1] without
much attention given to its potential adverse effects on
fertility [3].

In contrary to its enhancing effect on body weight,
consumption of high amount soya beans significantly
reduced testicular and epididymal weights (Table 2),
with SBF

25 
causing the most significant (P<0.01) reduc-

tion in testicular and epididymal weight followed by
SBF

16 
causing the least significant (P<0.05) reduction in

epididymal weight, while SBF
8 
did not significantly affect

epididymal weight. This observation draws a lot of atten-
tion to the potential adverse effects of Soya meal on
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male fertility, and also supports the findings of Trent et al.
[12] that metabolite/derivatives of phytoestrogen reduce
epididymal weight among other reproductive effects;
and also favours part of the findings of Ermakova [13]
that animals fed with soya beans suffer infertility (steril-
ity).

In a similar, but more pronounced way, the rela-
tive testicular and epididymal (organ) weights (i.e. Or-
gan Weight/Body Weight x 100%) were considerably
affected by the Soya meal especially in group D rats that
were fed on SBF

25
 (Table 2).

. 
This is because of the

significant increase in the body weight as against the
significant decrease in testicular and epididymal (organ)
weights. This may form one of the important evidences
to support the anti-fertility effect of soya beans since
abnormal relative organ weight could often be used is an
important “empirical indicator” of the deviation from
normalcy (or decreased efficiency) of most body organ
systems [14, 15].

The non-significant (P>0.05) difference in the
sperm count of group B (SBF

8
) and the control, and the

significantly (P<0.01) lower sperm count in the groups
fed on higher amounts of soya beans (SBF

16 
and SBF

25
)

(Table 3) further establishes the ability of soya beans to
affect male fertility negatively. However, a very impor-
tant observation was that the soya-containing mash that
had 8.33% (SBF

8
) of soya beans had no significant

negative effect on sperm count. This essentially sug-
gests that lower proportion of soya beans  could be
proper for farm animals (or humans, as the case may
be), and will pose zero (or, at worst, only very low) risk
of infertility. Since the lower proportion of soy bean also
increased the weight gain significantly, then there is no
much to be sacrificed (i.e. no much to let go) just for the
sake of fertility. In other words, the current evidence with
respect to gain in the body weight and sperm count
suggests that 5/60 or lower proportion of soya beans in
mash/food could bring about a reasonable level of the
desired weight gain, while still not tampering with the
organisms fertility.

The slightly reduced sperm motility in group B
(SBF

8
) and the highly significant reduction in sperm

motility in group C (SBF
16

) and D (SBF
25

) (Table 3) lend
more support to the assertion that high percentage of
soya beans in meal is capable of hindering fertility in
males. And also favours the speculation in the latter part
of the above paragraph that “8.33% or lower proportion
of soya beans in mash/food could bring about a reason-
able level of the desired weight gain, while still not
tampering with the organism’s fertility.”

The significantly lower LDR in both C, and D and
the non-significant different in the LDR of group B
compared to that of the control (Table 4) suggests our
position on the fact that consumption of “high amounts”
of soya beans may have a considerable spermicidal (or
at least spermato-toxic) effect. A parallel finding had
earlier been documented by Qian and Wang [16] that
soya beans “toxins” has spermicidal effect, and thus
reduces LDR. This affords us of another evidence in
support of the assertion that mash or human food
containing up to (or preferably, less than) 5 parts of soya
beans in 60 parts of its bulk will not significantly affect
male fertility, and will definitely bring about a significant
increase in gain in body weight, when compared with
others fed on the convectional growers mash.

A less comparable and weaker trend was noted in
the sperm morphology (Table 4), where the percentage
of spermatozoa with normal morphology was found to be
significantly decreased only in group D; and the percent-
age of spermatozoa with abnormal morphology was
significantly increased only in group D. This further
supports the antifertility effects of soya beans in male
rats, and reinforces the fact that a considerable amount
of soya beans (e.g. 15 parts per 60 parts of whole food,
or more, as in the case of group D rats) must be
consumed daily over a long period of time (e.g. 10
weeks, or more, as in this study) for it to adversely affect
male fertility. This current finding, however, relatively
antagonises the claims of Faqi et al. [17] and Chavarro
et al. [18] that Soya food and Soya isoflavone intake are
not related to sperm motility, sperm morphology or
ejaculate volume. However, the current finding is in
favour of Chenoweth et al. [19] who established that
gossypol (which is essentially present in soya beans)
causes sperm abnormality and structural weakness in
bulls; and also supports the above speculation about the
appropriate amount of soya beans to be used in mash/
food, since there was no morphological distortion in
spermatozoa of the rats fed with the mash that contained
8.33% soya (group B); and there was only a minimal
(non-significant) morphological distortion in spermato-
zoa of the rats fed with the mash that contained 16.67 %
soya (group C); as against the marked (significant)
abnormal morphological distortion in spermatozoa of
the rats fed with the mash that contained 25% soya
(group D).

Furthermore, the highly significant (P<0.01) re-
duction in the serum testosterone level of the rats fed
with SBF

16
 and SBF

25
 (groups C and D) and the mere

slight-insignificant reduction in the serum testosterone
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level in rats fed with SBF
8
 (i.e. group B) (Table 4) is in

support of all the previous observations in this study, as
well as the observations in many other previous studies,
that consumption of high amounts of soya beans (or
other food substance containing phytochemicals, espe-
cially phytoestrogens) is able to adversely affect male
reproductive parameters and thus cause infertility in
males [4]. Also, this observation is in support of the bulk
of literature/previous works that document it that soya
beans contain some hormone-like chemicals that influ-
ence the body’s biochemistry (phytochemicals, and more
specifically phytoestrogens) [20, 21]. In other words, it is
highly reasonable to account for the significant (P<0.01)
reduction in the serum testosterone level of the rats fed
with SBF

16
 and SBF

25
 (groups C and D) by the higher

phytochemical composition of SBF
16

 and SBF
25

 com-
pared to the growers mash or even the SBF

8
. It, there-

fore, becomes justifiable to trace all the affected male
reproductive parameters in the rats fed with SBF

60
 and

SBF
25

 back to the potential physiochemical composition
of the respective mash, since the phytochemical compo-
nents would definitely change the level of serum testo-
sterone (as well as affect testicular testosterone level),
and thus adversely affect virtually all the male reproduc-
tive parameters that testosterone regulate. Similarly, a
phytochemical-free soya beans would (theoretically)
have no significant adverse effect on male reproductive
system, its parameters, and fertility, while a mash con-
taining only a very low level of phytochemicals (e.g.
SBF

8
) would only mildly (not significantly affect male

fertility.

In conclusion, the potential antifertility effect of
soya beans used in feeds/foods could be averted if the
proportion of the used soya would always be lower than
8.33% of feed/food. Further research for the verification
of this study, and for the derivation of a more precise safe
level of soya beans are encouraged.
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