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Abstract  Amlodipine is one of the calcium channel blocker class of antihypertensives used in the treatment of 
hypertension. This study was carried out to appraise the toxicity effects of Amlodipine on the testis histology in Adult 
Wistar rats based on the fact that amilodipine is usually consumed by the elderly who have a slow metabolic rate hence 
leading to accumulation of the drug in their system causing toxicity. The rats were divided into 3 groups: one group one 
was given normal saline while group 2 and 3 were administered with 0.052mg/g/BW and 0.104mg/g/BW of amlodipine 
respectively for 5 weeks. Our preliminary observations showed that administration of Amlodipine lead to an abnormal 
morphology of the testis in that, it had a deleterious effect on the seminiferous tubules in a dose related fashion.By these 
preliminary observations, alteration in the testis histology may have implication for infertility in man. 
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1. Introduction 
Amlodipine (as besylate, mesylate or maleate) is a long-

acting calcium channel blocker (dihydropyridine class) used 
as an anti-hypertensive and in the treatment of angina[1]. 
Like other calcium channel blockers, amlodipine acts by 
relaxing the smooth muscle in the arterial wall, decreasing 
peripheral resistance and hence reducing blood pressure; in 
angina it increases blood flow to the heart muscle. 
Amlodipine does also act as Functional Inhibitor of Acid 
Sphingomyelinase(FIASMA)[2] 

Almost all healthy male vertebrates have two testes. They 
are typically of similar size, although in sharks, that on the 
right side is usually larger, and in many bird and mammal 
species, the left may be the larger. The primitive jawless 
fish have only a single testis, located in the midline of the 
body, although even this forms from the fusion of paired 
structures in the embryo[3]. In mammals, the testes are 
often contained within an extension of the abdomen called 
the scrotum. In mammals with external testes it is most 
common for one testicle to hang lower than the other. While 
the size of the testicle varies, it is estimated that 21.9% of 
men have their higher testicle being their left, while 27.3% 
of men have reported to have equally positioned testicles. 
This is due to differences in the vascular anatomical 
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structure on the right and left sides. In healthy European 
adult human males, average testicular volume is 18 cm³ per 
testis, with normal size ranging from 12 cm³ to 30 cm³[4]. 
The average testicle size after puberty measures up to 
around 2 inches long, 0.8 inches in breadth, and 1.2 inches 
in height (5 x 2 x 3 cm). Testis is surrounded by a thick 
capsule of dense connective tissue tunica abuginea 
thickened on the posterior surface to form mediastinum 
testes from which a fibrous septa penetrate to divide it into 
about 250 pyramidal compartments called seminiferous 
tubules[5]. Seminiferous tubules produce male reproductive 
cells spermatozoa at a daily rate of about 20,000,000 while 
adult interstitial cells also known as leydig cells secrete 
testicular androgens. Each testes has about 250-1000 
seminiferous tubules that measure about 150-250uM in 
diameter and 30-70cm in length. The combined length of 
the tubule of one testes is about 250m[5]. The tubules are 
convoluted and have the form of loops at whose ends; the 
lumen narrows and continues in short segment known as 
straight tubules or tubuli recti that connect the seminiferous 
tubules to an anastomosing labyrinth of epithelium-lined 
channels, the rete testis connected by 10-20 ducti efferent to 
the cephalic portion of epididymis. The seminiferous 
tubules are lined with a complex stratified epithelium called 
germinal or seminiferous epithelium which consists of two 
types of cells the sertoli or supporting cells and cells that 
constitute the spermatogenic lineage whose cells are 
stacked in 4-8 layers whose function is to produce 
spermatozoa and the outer wall is surrounded by a well 
defined basal lamina and a fibrous connecting tissue 
consisting of several layers of fibroblast[6]. 
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Hypertension (HTN) or high blood pressure is a chronic 
medical condition in which the blood pressure in the 
arteries is elevated. It is the opposite of hypotension and is 
classified as either primary (essential) or secondary. About 
90-95% of cases are termed "primary hypertension", which 
refers to high blood pressure for which no medical cause 
can be found[7]. The remaining 5-10% of cases (Secondary 
hypertension) is caused by other conditions that affect the 
kidneys, arteries, heart, or endocrine system.. Hypertension 
is the most preventable risk factor for premature deaths 
world wide[8] It increases the risk of ischemic heart 
disease[9], stroke[10] and peripheral vascular disease[11] 
other complications include retinopathy, hypertensive 
nephropathy.[12]Hypertension is also the major treatable 
risk factor associated with silent stroke[13]. Several factors 
influence blood pressure, life style factors that lower blood 
pressure include: reduced dietary or salt intake[14], 
increased consumption of fruits and low fat product, 
exercise[15], weight loss and low alcohol intake[16]. The 
role of other factors such as stress, caffeine consumption[17] 
and vitamin D deficiency[18] are less clear cut. 
Hypertensive patients in the year 2000 were estimated to be 
nearly one billion people or ~26% of the adult population 
have hypertension worldwide.[19] It was common in both 
developed (333 million ) and undeveloped (639 million) 
countries.[19]However rates vary markedly in different 
regions with rates as low as 3.4% (men) and 6.8% (women) 
in rural India and as high as 68.9% (men) and 72.5% 
(women) in Poland.[20] 

In 1995 it is estimated that 43 million people in the 
United States had hypertension or were taking 
antihypertensive medication, almost 24% of the adult 
population.[21] The prevalence of hypertension in the 
United States is increasing and reached 29% in 2004.[22, 23] 
It is more common in blacks and less in whites and 
Mexican Americans, rates increase with age, and is greater 
in the south-eastern United States. Hypertension is more 
prevalent in men (though menopause tends decrease this 
difference) and those of low socioeconomic status[7] 
Hypertension in neonates is rare, occurring in around 0.2 to 
3% in neonates, hence blood pressure is not measure 
routinely in healthy new born[24] and also a lot of 
treatments have come up for hypertension. An Angiotensin 
Converting Enzyme (ACE) inhibitor have recently been 
confirmed in a prospective observational multicentre trial of 
1250 hypertensive patients[25] 

Considering the amount of people that will be using 
amlodipine as a hypertensive and the fact that its mostly the 
elderly, who have a slower rate of metabolism risking them 
to overdose, that use this drug. It is clinically imperative 
that we can analyse the toxicity effects of amlodipine on the 
morphology of the testis. 

2. Materials and Methods 
Animal 

24 Adult wistar rats were obtained from the colony breed 
of the animal house of the Department of Anatomy, OAU, 
Ile-Ife. The animals were divided into three groups; two 
treatments and one control. In the treatment groups there 
were 5 rats each while the control group was assigned four 
rats. The rats weighed between 150g-250g with ages 
ranging from 10-12 weeks. They were housed in individual 
cages in a room with ambient temperature. The rats were 
fed during the experimental procedure with standard pellet 
diet (Sesco Feeds Ikenne, Nigeria). The weights of the rats 
were taken daily. 

Study Group/Drug Adminstration 
Amilodpine was administered orally at a dosage of 

0.052mg/g body weight and 0.104mg/ g body weight for the 
treated groups, once daily for 8 weeks. The control group 
received an equivalent volume of 0.5ml of normal saline. 

N:B: The actual concentration of the of the amlodipine 
given to each rat was obtained from calculations using the 
average weight of the rats per group 

If a 70000g adult man is given 5mg of amlodipine 

Then a 195g adult rat will receive 5mg X 195
 70000�

= 0.013mg 

Nb- The normal dose is 5mg/kg/BW in man 
Histology 
The animals were sacrificed and the scrotum of each rat 

opened, the testis was ligated and the whole testis was then 
taken out. The testis was then later fixed in 10% formal 
saline. After complete fixation the blocks was embedded in 
paraffin and sections cut at 5µm (micron) which was then 
stained with haematoxylin and eosin and mounted in 
Canada balsam. Microscopic examination of the sections 
was then carried out under a light microscope. 

 
Figure 1.  The thick arrow indicate loss of hair showing the toxicity effect 
of amilodipine on the physical appearance as when compared to the control 
group 

 
Figure 2.  The thick arrows indicates loss of hair and locomotion showing 
the toxicity effect of amilodipine on the physical appearance as compared 
to the control group 
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3. Result 
3.1. Physical Observations 

In the treatment group, hair loss observed (plate 1). Some 
of the treated animals also exhibited loss of locomotion and 
balance (2 and 3). In the control group the animals 
remained stable and physically normal. There was neither 
loss of hair nor locomotion loss. 

 
Figure 3.  The thick arrows also indicates loss of hair and locomotion 
showing the toxicity effect of amilodipine on the physical appearance as 
compared to the control group 

Testis Histology 

 
Figure 4.  Testis histo-architecture of the rats that received normal saline 
(Control) showed no damage to the seminiferous tubules 

 
Figure 5.  Testis histo-architecture of rats that received 20mg/kg 
/bodyweight of Amilodipine showed progressive damage of the 
seminiferous tubule 

 
Figure 6.  Testis histo-architecture of rats that received 40mg/kg/ 
bodyweight of Amilodipine showed damage to the seminiferous tubules 
hence scanty under the microscope 

4. Discussion 
It could be observed from the result obtained in this study 

that a high dose of 0.056mg/g/bodyweight of amlodipine 
gradually produced an abnormal morphology of the testis 
while a higher dose of 0.114mg/g/bodyweight led to a 
complete destruction of the histological architecture of the 
testis when administered daily for 8 weeks. The high doses 
were designed to represent human exposure to high levels 
of amlodipine. This data also collaborated with physical 
observation. 

The results showed that the drug amlodipine had a 
destructive effect on the seminiferous tubule in a dose 
related manner for the result showed a progressive 
destruction of the seminiferous tubules which could have 
also contributed to the low sperm count. Calcium channel 
blockers also contribute to low sperm  in that calcium influx 
is an absolute requirement for physiological acrosome 
reaction in sperm both in invertebrate and mammals. 
Pharmacological studies suggest that the major channel in 
sperm head plasma membrane, modulating calcium entry 
and intracellular ionized calcium levels is by a L-type (a 
class of high voltage-activated) voltage-dependent calcium 
channel[26]. Calcium channel blockers also act by changing 
the cholesterol content of the sperm cell membrane, if you 
load sperm with cholesterol, you can make them non-
functional, and that is what these calcium channel blockers 
are doing. It has also been suggested that antihypertensive 
drug can also double as a male contraceptive[27] in that 
long term treatment with amlodipine might be associated 
with significant testicular regression and reduction in serum 
testosterone and that dihydropridine antagonist widely used 
in hypertension may have some clinical implication in the 
management of infertility associated with hypertension. It 
was also discovered that calcium channel blockers had 
effect on the testicular weight in that calcium channel 
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blockers suppress spermatogenesis[28]. Also discovered   
was that calcium antagonist (amlodipine) used in the 
treatment of hypertension (0.04mg/rat/day for 30days) 
decreased the plasma follicle-stimulating hormone (FSH) 
and testosterone but not luteinizing hormone (LH) or 
prolactin concentration[29].  

However inasmuch as Calcium channel blocker have 
been reported to have adverse effect on reduction  in protein 
synthesis, diminished incorporation of proline into new 
collagen  and decreased hormone release in vitro, they was 
no significant effect in the bone mineral density at the 
lumbar spine (L2-L4), proximal femur and proximal and 
distal radius and also no effect in bone turnover, showing 
that calcium channel blocker  used in males is not 
associated with either beneficial or adverse effect in bone 
metabolism[30].  Finally it was also observed that the drug 
didn’t have any effect on the body weight of the animals, 
for the body weights of the experimental animal increased 
in the same fashion as that of the control. 

5. Conclusions 
It can be concluded from the result of this work that high 

doses of amlodipine led to abnormal morphology of the 
testis in male adult Wistar rats. Therefore, one can conclude 
that high doses of amlodipine could lead to infertility in 
man. 

It is recommended that further work should be done to 
elucidate the toxicity effects of amlodipine on the testis 
morphology of male adult Wistar rats. 
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