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Abstract

Amitriptyline is one of the first reference tricyclic antidepressants (TCAs) with sedative and analgesic
properties. This study aimed to investigate the testicular indices that influenced by amitriptyline treatment and
examined it by biochemical, histological and Immunohistochemical methods. A total of 20 male albino rats
were equally divided into two groups: the first was control and the second was amitriptyline intoxicated
group. The results of this study showed that amitriptyline consumption significant decrease hormones
parameters, increase sperms abnormalities, decrease sperm numbers, induced testicular tissue damage and P53

alterations.
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1. Introduction

Amitriptyline (AMT), a tricyclic antidepressant
that is a dibenzocycloheptadine derivate, is
frequently used especially in neuropsychiatry for
depression, depressive personality disorder and
nocturia. Amitriptyline is one of the first
reference tricyclic antidepressants (TCAS) with
sedative and analgesic properties (Millan, 2002;
Khurshid et al., 2017). Amitriptyline acts as a
serotonin-norepinephrine  reuptake inhibitor,
thereby increasing the concentration of these
transmitters in the synapse (Owens et al., 1997).
Amitriptyline undergoes extensive metabolism
in the liver, primarily through N-demethylation,
to nortriptyline. Paths of metabolism of both
amitriptyline  and  nortriptyline  include
hydroxylation and N-oxidation (Otaka et al.,
2005). Within the liver, the drug is primarily
metabolized by the action of cytochrome P450
enzymes, namely, CYP2D6, CYP3A4, and
CYP2C19(Beverly et al., 2005).

In addition to inhibiting presynaptic reuptake of
noradrenaline and serotonin, amitriptyline has
affinity for a_adrenergic, histamine, muscarinic
cholinergic, 5-HT, N-methyl-D-aspartate
(NMDA) and opioid receptors  which
responsible for its side effects. Common side
effects include drowsiness, dizziness, dry
mouth, constipation and sweating, irregular
heartbeat, blurred vision or problems passing
water (Rogan and Roth, 2011; Mickle et al.,
2012; Tondo and Baldessarini, 2016). So, this
study aimed to investigate the testicular indices
that influenced by amitriptyline treatment and
examined it by hormonal levels, sperms quality
and quantity, testes structure and apoptotic P53
marker alterations.

2. Materials and Methods

Experimental animals

The experiment was performed on 20 male
albino rats (Rattus norvigicus) weighing 150 g
(x10) and of 9-10 weeks’ age. They were
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obtained from animal house of National
Research Center (Dokki, Giza, Egypt). The rats
were housed in suitable plastic cages for one
week Dbefore the experimental work for
acclimation with anew room conditions and
maintained on a standard rodent diet, with water
available ad libitum. During the experiment
animal behavior were noticed and body weight
at the beginning and the end of experiment were
measured. Animal procedures were performed
in accordance with the Ethics Committee of the
National Research Centre, Giza, Egypt.
Experimental groups

The rats were randomly and equally divided into
2 groups (10 rats each).

G1: control group that included animals that did
not receive any treatment during the
experimental period.

G2: Amitriptyline (Tryptizol; ElI Kahira Pharm
And Chem Ind Co) group in which rats were
injected intraperitoneally with Amitriptyline (70
mg/kg body weight/daily) for four weeks
(Hajhashemi et al., 2011).

Blood samples

Serum was collected from the inferior vena
cava and separated by centrifugation at 3000
rpm for 15 minutes. The collected serum was
stored at -18° C until analysis for estimation of
blood parameters (Testosterone, LH, FSH,
Prolactin hormones).

Biochemical investigations

Determination of Serum Luteinizing Hormone
(LH) was assayed according to Odell et al.
(1974), Serum Testosterone Level according to
Delacerda et al. (1973), Serum Follicle
Stimulating Hormone (FSH) Level by the
method of Odell et al. (1981) and serum
prolactin hormone levels was assayed by the
method Duhau et al. (1991).

Sperms marphometeric analysis

Testes and epididymis were carefully removed,
cleaned from adhering connective tissue in cold
saline and weighed. Epididymitis were prepared
for fertility evaluation to evaluate sperm
counting, spermatozoa motility parameters and
sperm morphology a computer assisted semen
analysis (CASA System; Germany) with
Olympus microscope (Olympus, Tokyo, Japan)
was used according the method of
Adamkovicova et al. (2016).

A total of 200 spermatozoa from each rat were
examined and individually scored normal or
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abnormal, according to the strict sperm
morphology criteria according to Wang et al.
(2016).

Histopathological examination

Testis were fixed with 10% buffer neutral
formalin solution for 48 hours, and then
processed for paraffin sectioning. 5um Sections
were stained with haematoxylin and eosin for
histopathological examination according to
Bancroft and Gamble, (2002).
Immunohistochemical detection
apoptotic protein:

Expression of P53 in the testis and epididymis
sections were detected using avidin Biotin
Complex (ABC) method according to Tousson
etal., (2018).

Statistical Analysis

Data were expressed as mean values £ SE and
statistical analysis was performed using
unpaired t-test to assess significant differences
among treatment groups. The criterion for
statistical significance was set at p<0.05 for the
biochemical data. All statistical analyses were
performed using SPSS statistical version 21
software package (SPSS® Inc., USA).

3. Results
Toxicity

P53

Many of side effects were appeared on rats after
Amitriptyline administration such as weakness,
loss of activity, increased perspiration, and
increased or decreased appetite.

Reproductive hormones

Groups intoxicated by amitriptyline (G3) showed a
significant decrease in levels of serum testosterone at
(p<0.0001), serum FSH at (P<0.0001), serum LH at
(p<0.0001) and serum prolactin at (p<0.0001)
compared with control group (G1) (Figures 1-4).
Sperms changes

Our results revealed that; the sperm motility and
sperm abnormality exhibited significant decrease
(P<0.05) in Amitriptyline group when compared
with control group (G1) (Figures 5&86).

Meanwhile, Figures (5&6) show the sperm
abnormalities of rats treated with Amitriptyline
group (G2), the percentage of sperm with head
defect (no head) has been increased significantly in
Amitriptyline group (G2) as compared with control
group; in addition, there is a significant increase in
other head defect like double head, amorphous,
banana shape, hook less head, pin head sperms in
Amitriptyline group (G2) as compared with control
group (G1) (Figure 6).
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Figure 4: Means of serum folllicle stimulating hormone
FSH (mIU/ml) in experimental groups. Where, G1,

Figure 1: Means of serum testosterone concentration e
control group and G2, Amitriptyline group.

(ng/ml) in experimental groups. Where, G1, control group
and G2, Amitriptyline group.
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Figure 2: Means of serum prolactin (ng/mL) in
experimental groups. Where, G1, control group and
G2, Amitriptyline group.
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Figure 6: Microphotographs illustrating morphologically
abnormal sperm (A-D) in Amitriptyline group (G2) with
various sperm defects as double head; amorphous
head, fused heads, bent head, hook head and coiled
tail.

Figure 3: Means of serum luteinizing hormone (LH;
(mIUWMI) in experimental groups. Where, G1, control
group and G2, Amitriptyline group.
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Histopathology results

Histopathological study showed that cycle of
spermatogenesis is regular in all male rats in
the control (G1) group (Figures 7A). The
structural components of the testis are the
seminiferous tubules and interstitial cells
(Leydig cells).

Two types of cells are identified in rat
seminiferous tubules, the Sertoli cells and the
spermatogenic cells. Sertoli cells were found
resting on the thin basal lamina (basement
membrane) while the spermatogenic cells
were arranged in many layers and identified
as spermatogonia, primary spermatocytes,
secondary spermatocytes, spermatids and
finally mature spermatozoa (Figure 7A).
Testis sections of the Amitriptyline group
(G2) revealed disturbance and not regular
cycle of spermatogenesis in seminiferous
tubules, a significant decrease in the number
of spermatogenic cells in the seminiferous
tubules, marked thickened in basement
membrane, moderate vacuolar degenerative
changes in the cytoplasm of the
spermatogenic epithelium and in the Sertoli
cells, decrease and abnormal distribution of
spermatozoa was seen in the lumen of the
seminiferous tubules and a significant
decrease in the numbers of Leydig cells
(Figure 7B).
Apoptotic P53 immuohistochemical
changesin testis

Testes sections in control (G1) group showed
negative or faint positive reaction for P53
expressions in the Leydig cells while other cells
in the semi nefarious tubules showed negative
reaction for P53 expressions (Figure 8A).
Testes sections in Amitriptyline treated rat
group (G2) showed strong positive reaction for
P53 expressions in the Leydig cells (Figures
8B&8C).

4. DISCUSSION
Testicular toxicity is an important safety
endpoint in drug development and risk

assessment.  Systematic  reviews of the
epidemiology of sexual difficulties, dysfunction,
and dissatisfaction indicate that sexual problems
are common in men and women in all societies
and more frequent in older individuals and
among those with chronic medical conditions,
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including depression (Derogatis and Burnett,
2008; Lewis et al., 2010). In present study, it
provided that amitriptyline retards testicular
growth and impairs spermatogenic functions.
Amitriptyline in high dose produced significant
decrease in the testosterone, prolactin, FSH and
LH hormones in experimental rat groups (G3;
Amitriptyline only). So, Amitriptyline changes
the hormonal levels and disrupts the testosterone
and estrogens ratio which illustrate, the toxic
effects of the amitriptyline caused the disruption
of sex hormone and can leads to sexual
dysfunction and infertility. These results were in
line with most studies in this field such as
Clayton and Montejo, (2006), Bahmanpour et al.
2009, Williams et al., (2010) and Badr El- Din
and A. Abd-El Aty, (2012), who elucidate the
effects of drugs on sexual dysfunction and
spermatogenesis appear to be due to changes in
hormones level such as testosterone, LH, FSH
and prolactin.

Figure (7): Photomicrographs of rat testis sections in
the different groups stained with Haematoxylin &
Eosin. A: Testes sections in control (G1) group
showed regular cycle of spermatogenesis is the
seminiferous tubules and normal structure of
interstitial cells (Leydig cells) and the lumen full of
sperms  (stars). B: Testis sections of the
Amitriptyline group (G2) revealed disturbance and
not regular cycle of spermatogenesis in seminiferous



Journal of Bioscience and Applied Research, Vol.4,2018, issue 4, P.418-424

tubules, moderate vacuolar degenerative changes in
the cytoplasm (yellow arrows), decrease and
abnormal distribution of spermatozoa and decrease
in the numbers of sperms.

Figure 8(A-C): Photomicrograph of rat testis section
in stained with apoptotic P53 expression in different
groups. A: Faint positive reaction for P53
expressions in the Leydig cells in control (G1)
group. B&C: Testes sections in Amitriptyline treated
rat group (G2) showed strong positive reaction for
P53 expressions in the Leydig cells.

Also, Mariola et al. (2013) elucidated that
amitriptyline may be responsible for the
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occurrence of male's sexual dysfunction and
reproductive toxicity that can alter essential sex
hormones homostatsis. In addition, this study
showed sperm abnormalities, disturbance and
not regular cycle of spermatogenesis in
seminiferous tubules, a significant decrease in
the number of spermatogenic cells in the
seminiferous tubules, marked thickened in
basement membrane, moderate  vacuolar
degenerative changes in the cytoplasm of the
spermatogenic epithelium and in the Sertoli
cells, decrease and abnormal distribution of
spermatozoa was seen in the lumen of the
seminiferous tubules and a significant decrease
in the numbers of Leydig cells.

Also, amitriptyline induced P53 apoptotic
protein activity in testicular tissue. That result
was in accordance with Abd-El Maksoud et al.,
(2010) who concluded in his study that the use
of high dose of amitriptyline led to reduction in
the productive functions of the testis proved by
decreased both hormonal levels and spermatic
abnormalities with histopathological changes of
testicular tissue. Also, Soghra et al., 2008
concluded that amitriptyline in high dose
produced significant decrease in testosterone
and prolactin levels as well as dramatic decrease
in the spermatic count which was evident by
morphologically changes in the testicular tissue
including focal pyknosis, damaged
spermatogonia  lining cells and absent
spermatids in seminiferous tubules.

5. Conclusion

Amitriptyline induces mischievous alters in
testicular tissue that proved reproductive
hormones maladjustment, sperm abnormalities,
histopathological lesions and P53 protein
expression.
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