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ABSTRACT
Twenty-four week duration experiment was conducted with twenty-one male Wistar rats 
(200 - 250 g) to investigate the effects of quinine on the testis. The rats were divided into 
three groups- the control, saline and the quinine each comprised of seven rats. The 
control group and others were fed on feed mash (Growers) and water ad libitum. The 
saline group had physiological saline intramuscularly. The quinine group had 
intramuscular 20 mg/kg body weight of quinine daily (5 days/week), for eight weeks. The 
effects of quinine treatment caused

  The sections on 
quinine treatment showed seminiferous tubules with vacuolated  lumens, disrupted 
seminiferous epithelium, arrested spermatogenesis, and moderate spermatozoa in 
epididymis.  Quinine in this study caused morphorgical changes in the testis and 
significant reduction (p<0.05) in epididymal  total and motile sperm count, but no 
detectable effects on sperm motility.  

; 

 reduced total and motile sperm count, significantly 
different (p<0.05) from control, but sperm motility was unaffected.

INTRODUCTION
Quinine is a quinoline-methanol derivative 
obtained from the bark of Cinchona tree and 

1
found in Peru . It is widely used in the 
management of cerebral malaria and 

2,3chloroquine-resistant malaria .  It was 
discovered by two French scientists Joseph B.  
Caventou and Pierre-Joseph Pelletier in 1820.  
The production of spermatozoa in the testis is 
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largely influenced by hormonal factor. 
Gonadotropin-releasing hormone (GnRH) 
from the hypothalamus, which is released in 
pursatile manner, stimulates luteinizing 
hormone (LH) and follicle stimulating 
hormone (FSH) release from the anterior 

4
pituitary . They both bind to specific 
receptors in the Leydig cells and Sertoli cells 
within the testis. The Leydig cells of the testis 
produce testosterone, while the Sertoli cells 
are said to provide the nutritional and 

5structural  support  of  germ cells .  
Testosterone can be converted to oestradiol 
during aromatization and this influences 
fertility. This occurs under the influence of 
the enzyme aromatase (CYP19 or cytochrome 

6
P450arom) . This hormone essentially 
controls the physiologic balance between the 

7,8sex steroid hormones . Quinine is a widely 
used drug in the tropics. This study aims to 
evaluate its effect on the testicular histology 
and sperm parameters and by inference, on 
male fertility.
RESEARCH DESIGN AND METHODOLOGY
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Drug Procurement and Administration
A pack of Quinine dihydrochloride, 
m a n u f a c t u r e d  b y  Wu h a n  G r a n d  
Pharmaceutical group Co., Ltd., was 
purchased from Monic Tee Pharmacy 
opposite the University of Benin Teaching 
Hospital, Benin-City. An ampoule of 2 ml 
containing 600 mg/kg of quinine was diluted 
with 58 ml of physiological saline to obtain 
10 mg/ml. Using an Insulin syringe, the drug 
was administered to the rats at 20 mg/kg body 
weight intramuscularly.

Animals and Intervention 
Experimental procedures involving the 
animals and their care were conducted in 
conformity with International and 
Institutional guidelines for the care of 
laboratory animals in Biomedical Research, 
as promulgated by Canadian Council on 

9Animal Care . Further, the animal experimental 
models used were in conformity with the 
guiding principles for research involving 
animals as recommended by American 

10 11
Physiological Society  and Saalu et al., .

The animals were procured from a standard 
breeding stock and housed in well ventilated 
wire-gauged wooden cages in the Animal 
facility of the Department of Anatomy 
University of Benin, Benin City. An approval 
to conduct the research was sought and 
obtained from the Post Graduate Committee 
of the Department. The rats were maintained 
under standard natural photoperiodic 
condition of 12 hr of light alternating with 12 
hr of darkness (i.e. L:D;12:12) with room 

0
temperature of between 25 to 26 C and 
humidity of 65+5%. They were given water 
ad libitum and unrestricted access to feeds 
(Growers mash) obtained from Bendel feeds 
and flour mill, Ewu, in Edo State, Nigeria. 
They were allowed to acclimatize for three 
weeks (21 days) before the commencement of 
the experiments. The experimental animals 
were categorized into the following treatment 
groups:

1. Control Group: Received Feed mash and 
water only ad libitum throughout the 
duration of experiment before sacrifice 
at the end of the twenty-fourth week.  

2. Saline Group: This group served as 
negative control. They received the 
volume of physiological saline 
equivalent to the volume of it used as 
diluents to administer 20mg/kg quinine 
to the rats in the quinine group 
(Osinubi et al., 2004).  Sacrifice was  
done at the end of the twenty-
fourth week.  

3. Quinine Group: This group was treated 
with intramuscular 20mg/kg body 
weight of quinine daily (5 days/week 
excluding Saturdays and Sundays so as 
to minimize risk of injection 
abscess). Treatment was for eight 
weeks (week 12-20) and sacrifice was  
done at the end of the twenty-fourth 
week.  

Animal sacrifice and collection of sample: 
The rats at the time of sacrifice were weighed 
and then anaesthesized by placing them in a 
closed jar containing cotton wool soaked 
with chloroform anaesthetic. The abdominal 
cavity was opened up through a midline 
abdominal  incision to expose the 
reproductive organs.  The testes were excised 
and trimmed of all   fatty tissues before being 
weighed using an electronic analytical and 
precision balance (Mettler Pm 4800 Delta 
RangeR). 

Sperm count and Motility

The estimation of the sperm count and the 

motility were achieved using the new 

improved Neubauer's counting chamber 

(Heamatocytometer). The epididymal fluid 

from both epididymides was diluted with 

physiological solution by adding 0.9 ml to 0.1 
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ml of the crushed epididymis.   Smear of the 

sperm fluid was prepared with a pipette drop, 

sliding a cover slip in front of it in the 

counting chamber before being placed under 

a binocular light microscope. Using an 

adjustable light source, the ruled part was 

focused and the number of spermatozoa 

counted in five 16-celled squares. The total 
6

sperm cells were added and multiplied by 10  
6

and expressed as (X) × 10 /ml, where X is the 

total number of sperm cells in the five 16-
12,13

celled square . The degree of sperm 

progressivity was assessed following the 
11

modified procedure of Saalu et al., .

Routine histological preparation

The histology of the testes was carried out 

following the modified method of Drury and 
14Wallington . The organs from the rats were 

harvested and fixed in 10% buffered formalin 

for 24 hours after which they were 

transferred to 70% alcohol for dehydration. 

The tissues were passed through 90% and 

absolute alcohol and xylene for different 

durations before they were infiltrated with 

molten paraffin wax for an hour in an oven at 
050-65 C. This act was repeated for another 1 

hour before embedding the tissues in an 

embedding mould. Thereafter, they were 

serially sectioned using rotary microtome at 5 

microns. The tissues were picked up with 

albumenised slides and allowed to dry on hot 

plate for 2 min. The slides were dewaxed 

with xylene and passed through absolute 

alcohol (2 changes); 70% alcohol, 50% 

alcohol and then to water for 5 min. They 

were then stained with haematoxylin and 

eosin before being mounted in Distrene (a 

polystyrene), a plasticizer (tricresyl 

phosphate)  and xylene (D.  P.  X) .  

Photomicrographs were at magnifications of 

×400.

Data Analyses

Data are presented as Mean ± SEM using 

Microsoft excel package.  Means separation 
15,16

was by Duncan multiple range test  and 

significant differences between the means 
awere determined by student t-test (p<0.001) , 

b c(p<0.005) , (p<0.05) .

RESULTS

Sperm Parameters
From the constant volume of the sperm 
(0.5ml) used,   the pH value for the sperm 
samples collected was 6.0. The results of the 
total and motile sperm count in the Table 
revealed as follows: For the control group, 
mean total sperm count was 55.8±4.7 

6x10 /ml, mean motile sperm count was 
650.2±4.3 x10 /ml and % motile sperm was 

80.2±10.8. For the saline group, total sperm 
6count was 53.0±4.2x10 /ml, motile sperm 

6count was 46.3±3.7x10 /ml, and % motile 
sperm was 87.7±2.2. For the quinine group, 

6
total sperm count was 32.5±4.5x10 /ml, 

6   
motile sperm count was 23.8±3.7x10 /ml  
and % motile sperm was 72.1±3.7. The 
degree of sperm progressivity was rapidly 
motile and forward in all the groups.  
  
The control sections of the testes essentially 
showed the lumen of the seminiferous 
tubules with spermatogenic cell series in 
progression from the basement membrane 
towards the adluminal compartment. (Fig. 1).  
The testicular interstitium were essentially 
normal containing the interstitial cells (of 
Leydig).  The sections of the epididymis 
contained matured spermatozoa stored in 
clusters in the lumen, and the epididymal 
linning comprised of tall columnal cells (Fig. 
4). The testicular sections of the saline 
treatments were normal, with normal 
progression of the germ cell series and 
normal testicular interstitium (Fig. 2). The 
epididymis of saline treatment, just as the 
control section, had normal lumen 
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containing stored spermatozoa and the 
epididymal lining comprised of tall columnal 
cells with no abnormality seen (Fig. 5). The 
sections on quinine treatment contained 
seminiferous tubules with some of their 
lumen  appearing vacuolated due to  arrested 

spermatogenesis occurring from disruption 
of the seminiferous epithelium (Fig. 3).   The 
epididymis were moderately filled with 
spermatozoa, not in clusters as seen in the 
controls (Fig. 6). 
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DISCUSSION
The histology of the testis in the control group 
showed normal seminiferous tubules with 
tails of spermatozoa abutting the lumen 
suggestive of normal spermatogenesis in the 
seminiferous tubule. There was no 
remarkable difference in the histology of the 
testis in the saline group compared with the 
control. However, compared with the control, 
the seminiferous tubules of the group treated 
with quinine showed lumen depleted of 
spermatozoa due to necrotic changes in the 
tubule.  This finding supports ealier studies 
that quinine which  is efficacious in treating 

17malaria causes inflammation of the testis .  
Although there was no remarkable difference 
in the histology of the epididymis  in the 
quinine and saline  groups compared with 
the control, the results from this study 
demonstrated reduced total and motile sperm 
count in the quinine group, significantly 
different from control (p<0.05).  There was 
however no observable difference in sperm 
motility between the groups at the end of 
treatment as shown in the Table. 
 
The findings of reduced total and motile 
sperm count by quinine from assessment of 
epididymal sperm parameters of the Wistar 

18.  rats is supported by previous study
Quinine-induced testicular damage may 
cause impairment of sperm motility, and can 
result in the generation of free radicals and/or 
a disturbance in the anti-oxidant status of the 

19
testis . The non detectable difference in 
sperm motility between the quinine 
treatment and the control might be due to the 
possibility of reversal effect of quinine-
induced testicular damage which had been 

20 20noted in a related study . Borovskaya et al.,  
observed morphological changes in the testes 
and suppressed spermatogenesis with a 
single injection of quinine to mice in a 
maximum tolerable dose. This finding is 
consistent with the report of this study where 
sections on quinine treatment were observed 

to  contain seminiferous tubules with most of 
their lumen depleted of spermatozoa due to 
arrested spermatogenesis.  There was also 
disruption of the seminiferous epithelium by 

21quinine as previously reported . Gonocytes 
in all layers of the spermatogenic epithelium 
including interstitial endocrinocytes and 
sustenocytes are affected by quinine 

20
toxicity . This effect of quinine on the 
seminiferous epithelium of the testis disrupts 
the nutritional support, androgen binding 
protein and blood-testis barrier of the 

18,19testis . These being part of the functions of 
the interstitial cells (of Sertoli) in the testis, 
might partly explain the observed cyto-toxic 
effects of quinine in this study, which could 
compromise fertility in the male rats.   
Conclusively, this study supports the fact 
that prolonged or long-term use of quinine 
has deleterious effects on the normal 
histology of the testis, affecting the sperm 
parameters. The recommendation from these 
observed effects of quinine toxicity in the 
testis is to use the drug with caution or 
follow-up its use with monitoring of 
testicular functions in males whenever 
prolonged use of the drug is required.
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