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Light Microscopy of Male Reproductive Organs after
CdCl, Exposure: Focus on Morphometric Analysis of
Testis and Sperm Parameters

Maria de Lourdes Pereira’, Renata Tavares?, Fernando Garcia e Costa®

Abstract— Cadmium is a widely spread environmental pollutant which exerts various toxic effects in humans and animals. The present study was aimed
to explore the effects of a lower dose of Cd on testis and sperm parameters of mice and the possible recovery after one spermatogenic cycle without any
treatment. Adult mice grouped controls (groups | and Ill) were administered with saline, and groups Il and IV were subcutaneously injected with
0.5mg/kg/body/weight of CdCl,. Animals were sacrificed after 24h (groups |, and Ill), and 35 days (groups Il and 1V), respectively. Testis and epididymis
from all groups were processed for light microscopy, morphometric analysis of the seminiferous tubules and sperm parameters. Cadmium dosed groups
showed significant differences in the progressive motility and immotile sperm (p <0.05), compared with controls (p> 0.05). Spermatozoa with normal
morphology and curled or bent tail showed no significant differences (p> 0.05). The histological features of epididymis sections from treated groups
exhibited lesions and together with the morphometric analysis showed significant differences between the seminiferous tubules of Groups Il compared to
Group I. Although deleterious effects of Cd were noted the recovery study after 35 days showed a great retrieval of lesions in both reproductive organs
(groups I, and 1V).

Index Terms— Cadmium chloride, acute exposure, testis, epididymis, sperm parameters, fertility

1 INTRODUCTION

Environmental pollutants including heavy metals such as
cadmium, lead, and mercury adversely affect spermato-
gensis causing poor semen quality which obvious impact on
fertility of exposed subjects. In fact, pollution of Cd is increas-
ing with the development of industries such as those from
electroplating, production of batteries, pigments, and alloys.
These chemials may have an extremely toxic effect even at low
concentrations. In humans acute and chronic Cd expo-
sure can result in damage to various organs such as the liv-
er, kidney and testis [1-3].

Concerns of Cd exposure on reproductive functions and
embryonic development were reported [4]. In this review a
synopsis of reproductive functions affected by Cd is present-
ed, as well as related mechanisms of action. Disruption of the
blood testis barrier producing hemorrhage and edema were
proposed for Cd testicular toxicity [1].

Previous studies from our group described some adverse
effects of Cd on mouse sperm including DNA fragmentation
[5], and other genotoxic effects even using 1mg CdCl/kg/bw
[6]. Thus, a lower dose (0.5mg/kg/bw) of CdClz> was used in
the present investigation to explore in mice the morphometric

analysis of seminiferous tubules, sperm parameters,
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and possible recovery after 35 days without any treatment. In
addition epididymis morphology was also evaluated.

2 MATERIAL AND METHODS
2.1 Animals and Treatment

Male ICR-CD1 8 weeks old mice, weighing 30-37g, were pur-
chased from Harlan, Barcelone (Spain). Twenty animals
housed appropriately in a vivarium (temperature (22+2°C),
relative humidity and on a light-dark 12h/12h cycle) had free
access to water and pelleted food for rodents. After one week
of acclimation period mice were allocated in 4 groups: controls
(groups I and III) were administered with physiological saline,
and groups II and IV were subcutaneously injected with
0.5mg/kg/body/weight of CdCl: (Sigma. St. Louis, MO, USA).

Animals were sacrificed after 24h (groups I, and
II), and 35 days (groups III and IV), respectively. Body and
organs weights were recorded. Animal tests and assays were
directed in harmony with international guidelines for ethics in
animal research.

2.2 Light Microscopy Studies

Left testis and epididymis from all animals were fixed in
Bouin” s solution, embedded in parafine wax, sectioned, and
stained with Hematoxylin and eosin (HE) for light microscopy
observation. Morphometric analysis of the seminiferous
tubules was conducted measuring the diameter of 50
seminiferous tubules of Cd-administered mice and compared
with those of controls, using Snakes deformable models as
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described previously [7].

2.3 Sperm Count, viability, and motility

Right cauda epididymis from all animals groups were dissect-
ed out in 1ml of modified Tyrode’s medium (MT6) for sperm
release. The evaluation of sperm parameters (count, viability,
and motility) was conducted in accordance with WHO guide-
lines [8].

2.4 Statistical Analysis
Statistical significance was accessed using the Student’s t test.

Differences between groups were considered significant when
p <0.05.

3 Results and Discussion

During the experimental work, no mortality or signs
of toxicity was noted among all groups nor any macroscopic
changes on testis and epididymis.

Group I showed no significant difference in relation
to body weight before and after the experiment (p> 0.05), but
the same did not happen with groups II, Il and IV (p <0.05).
Both the absolute weights of testis and sperm density
and  acrosome  integrity = showed = no  significant
ences between all groups (p> 0.05). However, the abso-
lute epididymis weights between groups III and IV showed
a statistically significant difference (p<0.05).

These groups also showed significant differences in the
progressive motility and immotile sperm (p <0.05), compared
with controls (p> 0.05) (Table 1).

Table 1. Density and motility of spermatozoa from all groups of animals.

40

Iand II, and groups IIl and IV.
Spermatozoa with normal morphology and curled or
bent tail showed no significant differences (p> 0.05).
Histological HE sections from testis, and epididymis of Cd-
exposed mice and controls are displayed on Fig. 1.
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Fig. 1. Microphotographs of

testis in control (a) and 0.5
mg/kg CdCl2 administered

mouse (b) after 35 days;

original ~magnification x

400. Sections of epididymis

in control (c) and 0.5 mg/kg

Density Motility
Group Concentration (ml) Progressives Non Progres- Immotile (%)
average+sd (%)aver- sives (%)av- average+sd
age+sd erage+sd
I 4.34x10°%42.18x10° | 15.92+12,26 15.25+ 2,98 68.03+13,03
1 6.95x10°+3.26x10° 23.84+7,37 17.51+3,58 57.86+6,55
1 1.54x10°+2.98x10° 39.02+10,03 10.40+6,27 57.86+6,55
\% 1.60x10°+8.72x10° 21.88+10,75 10.25+2,31 67.87+10,38
*n=5

Sperm parameters (density, acrosome integrity, and motili-
ty) did not show any statistically significant difference among
groups. However, a significant decline in sperm progressive
and significant increase on gametes properties was noted in
group 1V, demonstrating the effecys of Cd even after 35 days.
Finally, the study of the morphology of sperm indicated that
the results obtained for the normal sperm and with the folded
or curled tail were not statistically different, which suggests
that Cd did not cause any damage to the gametes. In this
study the value of density/sperm concentration (Table 1) was
not significant difference (p> 0.05) between groups

CdClz exposed mice after 35
days (d-g); 1- vacuolation;
(*) - immature spermatids;

c-f original magnification x400; g - group of immature spermatids (*) x600.

The morphological pattern of testis in control groups, and
0.5 mg/kg CdCl. administered mouse kept for a period of 35
days without any treatment revealed apparently normal fea-
tures (Fig. la, 1b). However, the morphometric analysis
of seminiferous tubules diameter showed significant differ-
ences between group II (146.94+14.72), compared to con-
trol (156.48+14.68), thus demonstrating the toxicity of Cd. In
contrast, group IV showed mno significant difference

in diameter of the seminiferous
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bules (156.98+23.14), compared to the control (164.54+18.69),
indicating the recovery of seminiferous tubules diameter after

35 days.
Epididymis of the group II exhibited epithelial vacuolation,
and a mass of immature spermatids within the

men showing thus the toxicity of Cd after 35 days (Fig. 1d-g)
when compared with controls (Fig 1c).

Although deleterious effects induced by Cd were noted
the recovery study showed a great retrieval of lesions in both
reproductive organs (groups IV).

Deleterious effect on testicular function and biometric pa-
rameters of the testes may be important in the assessment of
testicular function in rats receiving 15mg/L, 20mg/L and
25mg/L of CdClz for 6 weeks [9]. Testicular dysfunction was
induced by an oral administration of CdCl> (5mg/kg/bw every
other day) for 30 days [10]. Testicular injury was identified by
the reduction in sex organs weight, sperm counts and their
motility as well as abnormalities in histological and DNA
testicular tissue. Mild histopathological changes on testis such
as congested blood vessels, enlarged amount of interstitial
connective tissue among others were reported at both concen-
trations of 0.25 or 0.5 mg/Kg/bwt/CdCl: [11]. Rats dosed with
an acute dose of 1 mg kg-! day-! for 3 days a revealed substan-
tial reproductive damage through increased oxidative stress,
morphological changes in testis, and decreased sperm quality
[12].

Conclusions

In the present study some degenerative changes induced by
lower doses of Cd (0.5 mg/kg) were observed on male repro-
ductive organs of mice such as testis and epididymis but the
possibility of recovery was evident after 35 days of the with-
drawal of exposure. Although damage on fertility was well
documented in the literature due to Cd exposure, studies on
molecular approaches are being conducted in our laboratories
for a better knowledge of the mechanism underlying those
events.
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