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Chloroquine has gained great emphasis in the treatment of malaria. This study sought
experimentally to determine the histomorphological and weight changes in the testes of male
mice infected with Plasmodium berghei and treated with chloroquine. The study used 30 Swiss
mice divided into five groups. Group 1 is Control that was not infected with Plasmodium berghei
and not treated with chloroquine as control, Group 2 is Plasmodium (Plasmodiul berghei)
Infected animals but not treated, Group 3 is Plasmodium Infected animals + Chloroquine
(5mg/kg), Group 4 is Plasmodium Infected animals + Chloroquine (10mg/kg) and Group 5 is
Plasmodium Infected animals + Chloroquine (15mg/kg). The mice were treated for 7 days after
parasitaemia was confirmed and the Group 2-5 testes studied with reference to Group 1. The
results showed that the Group 2 showed a little distortion, difference in spermatogenic activities
and increased cellular activities; Group 3 showed large, convoluted tubules, moderate number of
spermatids and large interstitial spaces, Group 4 showed Large seminiferous tubules, large
spermatids, increased distortion and group 5 showed shrinking of seminiferous tubules,
degeneration of interstitial cells of Leydig cells and Sertolic cells with spermatids. Groups 1-5
showed no significant effect in in body weights and testes weights of Swiss mice. Plasmodium
berghei (malaria) and chloroquine have effects on histomorphological structures of Swiss mice
testes but not on their teste’s weights. The testicular section from Swiss mice infected with
malaria and treated at various doses when compared with the Control (Group 1) showed some
moderate distortion in some structures like seminiferous tubules, connective tissues between the
tubules, lumen and interstitial spaces. It can be deducted that Plasmodium berghei which caused
parasitaemia in mice could cause a little tissue effect on mice if not treated.

INTRODUCTION

efficacy against susceptible parasites, but had actually failed in
Africa. Apart from anti-malaria activity, chloroquine is useful in

Lopinavir-docked plasmepsin |

In Africa and Nigeria in particular, malaria is endemic and there
has been evolution of malaria therapy over the years due to drug
resistance. Chloroquine is a synthetic derivative of 4-
aminoquinoline, in spite of reported cases of chloroquine side
effects, it has been used for the control (prophylaxis) and
treatment of malaria [1]. Chloroquine is one of the oldest drugs
used in the treatment of malaria. Plowe [2] while discussing
antimalarial resistance in Africa showed that chloroquine was
one of the most important and successful drugs ever used against
falciparum malaria because of its low cost, low toxicity and high

the treatment of gastrointestinal ameobiasis systemic lupus
erythematosis, fluke infection, discoid lupus erythematosis and
rheumatoid arthritis [3].

Plasmodium species are a group of parasites that affect
mostly the red cells. Malaria parasitaemia has been reported to
adversely affect male reproductive functions by decreasing
sperm count, sperm viability as well as serum testosterone
concentration [4,5]. Plasmodium berghei is a unicellular parasite
(protozoan) which infects mammals other than human. It is used
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in many research institutes for animal experimental studies on
malaria. Considering that malaria has been managed with
chloroquine and chloroquine related products like
hydroxychloroquine in Africa and other parts of the world, this
study can be justified to find of the effect of chloroquine on testes
of mice when infected with malaria and when treated with
chloroquine towards enhancing knowledge base on the testes
morphology and weight considering the relationship between
laboratory animal and humans [6].

Ashiru et al. [7] in histological observation, reported
irregular seminiferous tubules as well as immature spermatozoa
in the lumen of seminiferous tubules of chloroquine phosphate-
treated animals. Russel et al. [8] also reported necrotic testicular
lesion after chloroquine treatment. Asuquo et al. [9] reported
shrunken seminiferous tubules, degeneration of interstitial tissue
and loss of interstitial cells of Leydig. Desai et al. [10] agreed
that chloroquine induced toxicity in Swiss mice because of
several aberrations in sperm parameters. Ekaluo er al. [11]
reported that chloroquine decreased weight of testis. Notably,
when mice testes are affected, the mice reproductive system is
also affected, thus there can be low sperm count, mutation of the
gene, and infertility though some can be reversible [12]. This
study was aimed at investigating histological and weight changes
in the testes of Plasmodium berghei- infected mice treated with
chloroquine. The study is set to measure the extent to which
malaria affects the reproductive and other functions of mice.

MATERIALS AND METHODS

Experimental Animals

The study was approved by the Ethical Committee of the Federal
School of Medical Laboratory Technology, Jos via the letter
(Ref. No.: EC/FSMLT/021/2018) on 3rd September 2018.
Thirty male Swiss mice (aged 8 months) weighing between 15 —
30 g were used for the present study. The animals were obtained
from National Veterinary Research Institute Vom Jos, Nigeria.
Animals were kept in the Animal House of the Federal School of
Medical Laboratory Technology, Jos where they were
acclimatized for one week under favourable laboratory
conditions before the study. They were housed in groups of 10
mice per cage on the bed of sterilized iron cage and wire mesh
top measuring 15.5 by 10cm. They were fed ad-libitum on pellets
and water. They were individually weighed and the testes were
weighed before histological preparation.

The experimental animals were divided into 5 groups, each
comprising 6 individuals as follows:

Group 1 — Control;

Group 2 — Plasmodium Infected animals (IP administration of 1x10° P.
berghei ANKA);

Group 3 - Plasmodium Infected animals + Chloroquine (5 mg/kg
bodyweight)

Group 4 - Plasmodium Infected animals + Chloroquine (10 mg/kg body
weight)

Group 5 - Plasmodium Infected animals + Chloroquine (15 mg/kg
bodyweight)

The dose of Plasmodium berghei used in infecting the mice

was 1x106 P. berghei ANKA administered through
intraperitonium in line with Makinde and Obih [13]
methodology. Treatment of experimental animals commenced
after 2 weeks of parasitaemia.
Group 3 — 5 were treated for 7 days and sacrificed 24 hours after
the last day of treatment. The groups were compared with the
control (Group 1) and Plasmodium Infected animals (Group 2)
controls. The mice from Group 1-5 were all kept under same
condition and fed with water and feeds equally.

Infection of Mice with Plasmodium berghei

The parasite was obtained from the Nigerian Institute of Medical
Research, Lagos, Nigeria. Each mouse was subsequently given
standard intra-peritoneal inoculums of Plasmodium berghei
parasites with the aid of 1 ml disposable syringe. The malaria
parasite, Plasmodium berghei, was maintained in mice by serial
passaging from mouse to mouse all through the study.

Determination Potency and Parasitaemia

Blood samples were collected from the infected animals, thin
blood smears were prepared, examined and parasitaemia
calculated according to Ochei & Kolhatka [14].

Administration of the drug chloroquine

Chloroquine diphosphate, 4, aminoquinoline produced by sigma
company, St. Louis Missouri, USA, was used for the study. A
dose of 5 mg/kg was adequately prepared in line with first
principle and administered to the laboratory animals accordingly.

Histological Procedure

Animals were sacrificed using the chloroform inhalation method,
and the testes, were dissected out and weighed. Testicular tissues
were adequately processed and stained with Haematoxylin and
Eosin (H&E) method according to Drury et al, [15]. The slides
were examined microscopically with low power objective (X10)
and photomicrographs were taken.

RESULTS

General observations

The fur of the mice was rough, food intake was reduced, there
was lowered activeness, and their eyes were slightly pale whereas
their tails were not.

Histologic findings

The examination of the histology of the testes revealed as seen in
Fig. 1 that, size of the seminiferous tubule was observed, they are
predominantly small with few large elongated seminiferous
tubules, the large tubules were seen to contain more mature
spermatids evidence by the number of flagella found in the
lumen. The spermatogonia is present around the tubules. The
Sertoli cells are very numerous and distributed around the
tubules. The interstitial cells are generally unremarkable. Fig. 2
equally showed many larger and elongated seminiferous tubules
(though may be affected by pattern of section) packed with lumen
and spermatid as indicated by the presence of flagella. Sertoli
cells are widely distributed at the edges of the tubules. The
difference is spermatogenic activities does not seem to be
remarkably different from that of the controls (Fig. 1). Also,
section of testes in Fig. 3, shows large but congested
seminiferous tubules most of which contains moderate number
of spermatids.

The interstitial spaces are larger and seminiferous tubules
are tightened. Section of the testes in Fig. 4, generally appears
robust with active spermatogenesis and the relatively even
distribution of small, medium and large seminiferous tubules all
of which contain an appreciable amount of spermatid with the
connective tissues between the tubules showing moderate
distortion which are generally unremarkable. The general
impression is one of a normal section. Section of testes as seen in
Fig. 5 shows shrunken seminiferous tubules each with a fairly
large lumen and relatively fewer spermatids. Interstitial spaces
are large.
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Fig. 1. A Photomicrograph of Testicular Section of Mouse in Control Fig. 4. A Photomicrograph of Testicular Section of Mouse for a
Group (H&E, X40). Plasmodium Infected animal + Chloroquine -10 mg /kg (H&E. X40).

Fig. 2. A Photomicrograph of Testicular Section of Mouse for
Plasmodium Infected animals (H&E,X40). Fig. 5. A Photomicrograph of Testicular Section of Mouse for
Plasmodium Infected animal + Chloroquine - 15 mg/kg (H&E. X40)

There is degeneration in Sertoli cells, spermatocytes and
spermatids. The connective tissue between the tubules is scanty
so there is a general impression of lowered testicular activities.
The different body weights of the mice used in various Groups 1-
5 showed no difference in the testes weights as seen in Table 1.

Table 1. Mice body and testes weights.

Swiss mice _Mice body and testes weights

groups Body weight(g) Testes weight(g)
1. 20+ 5 0.6 +0.20
2. 22+5 0.6 +0.20
3. 24 +5 0.6+0.20
4. 23+5 0.6+0.20
5. 25+5 0.6+0.20

Fig. 3. A Photomicrograph of Testicular Section of Mouse for a
Plasmodium Infected animal + Chloroquine -5 mg/kg (H&E,X40).
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DISCUSSION

The result of the study reveals mild to moderate changes in the
testicular structures and insignificant testes weights. The use of
chloroquine and related drugs like hydoxychloroquine for the
treatment of malaria has been in existence for the long time. This
study was carried out to ascertain the effect of chloroquine on the
testes’'morphology and weight of Swiss mice. The study may be
limited by the fact that diet and cold weather of Jos may not be
same with other places.

The photomicrograph of testicular section from Swiss mice
infected with malaria when compared with the Control in Group
1 as in Fig. 1, shows a moderate distortion in some structures like
seminiferous tubules, connective tissues between the tubules,
lumen and interstitial spaces which may indicate effect in
spermatogenic activities of mice. The cells of the tubules of
Plasmodium Infected animal in Group 2 as in Fig. 2 tend to take
up more stains than the ones among the Controls suggesting
increased cellular activities. This shows that plasmodium berghei
which caused parastaemia in mice could cause a little tissue effect
on mice if not treated. The study agrees with Raji ez al. [4] as they
concluded that malaria parastaemia can inhibit fertility in male
mice as a result of effects on the reproductive organ.

In comparing the photomicrograph of plasmodium Infected
animal + chloroquine 5 mg/kg (the recommended dosage of
chloroquine) (Fig. 3 representing Group 3) to the control (Fig.
1), showed some structural difference but the distortion is not
significant. This could imply that malaria infection and adequate
treatment with normal dose could have little effect on the
testicular morphology especially with larger interstitial spaces
and tightened seminiferous tubules. Such distortion could be
normal after withdrawal of treatment just as Abolghasem et a/
[16] reported in their study that after withdrawal of chloroquine
from mice, that the distortions were completely recovered.

However, the distortion and changes increased from the
Group 4, plasmodium Infected animal + chloroquine - 10 mg/kg
(Fig. 4), to Group 5, plasmodium infected animal + chloroquine
- 15 mg/kg (Fig. 5) as noted from normal section to evidence of
shrunken seminiferous tubules with a fairly large lumen, fewer
spermatid, large interstitial spaces, degeneration in Sertoli cells,
spermatocysts and spermatids. The scanty connective tissue
between the tubules generally gives impression of lowered
testicular activities. There is evidence of effect of higher dose of
chloroquine treatment on testes morphology of mice. This study
is therefore agreeing with Desai et al. [10]) that showed that
chloroquine induced toxicity in dose dependent manner
according to Ebong et al, [17]. This study also agrees with
Asuquo et al. [9] that enlisted such distorted features of testes and
graded the distortion along the dose increment.

From this study, Plasmodium berghei infection (malaria)
and various doses of chloroquine administration did not affect the
Swiss mice body weights and weight of the testes of Swiss mice
(Table 1). Ekaluo ef al. [10] and Asuquo ef al. [9] reported that
chloroquine reduced testes weights of male rats. It is possible that
the disagreement from this study and others [9,11] may be due to
different environment and diet. However, Raji et al. [4] reported
that malaria had no effect on the mice body weight and that of
their testes. This study based on effect of chloroquine and
Plasmodium berghei based on the distortion of testicular tissues
agree with Asuquo et al. [18], Ebong et al., [17], Abolghasem et
al [16], and Okalawon et a/ [19] and therefore, could affect the
reproductive function of testes of mice as a result of chloroquine

treatment. Similar result has also been observed with
naphthoquinone in a recent study [20].

CONCLUSION

Plasmodium berghei affects Swiss mice testes morphology and
therefore, very imperative to adequately treat malaria cases as it
could affect male reproductive system. It is very important to
avoid use of chloroquine in the treatment of malaria especially
when the dose is above 5 mg/kg as it causes distortion and
toxicity to the testes morphology. The study shows that small
doses of chloroquine may not elicit much negative effects on the
testes, but with graded increase in the doses of chloroquine
spermatogenesis could be affected or disrupted with the end
result on male fertility. The treatment of malaria with
chloroquine or chloroquine related drugs could affect the male
mice testes morphology and fertility.
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