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Abstract: Introduction: Gout is one of the most common diseases among humans in the world. Colchicine is an
important drug for the treatment of this disease. Colchicine has a narrow therapeutic index; its poisoning is serious
and associated with high mortality rate. Nigella sativa seeds are used for treatment of many diseases in traditional
medicine. Aim of the study: Investigation of the role of nigella sativa seeds on modulation toxic effect of colchicine
in the testis of rats. Materials and Methods: 120 of male adult albino rats divided into three equal groups (each n =
40). First group (control) received distilled water daily; the second was given 2mg / kg/day of colchicine. Third
group was given 2 mg/kg/day of cholchicine with 1000 mg/kg/day of aqueous suspension of powdered nigella
sativa seeds. Administration of drug and aqueous suspension were achieved by gastric gavage for 12 weeks.
Testicular toxicity was investigated by assessment of histopatholgical changes, plasma testosterone level and semen
analysis. Results: Repeated use of colchicine induced testicular toxicity manifested by histopathological changes
such as marked degeneration of seminiferous tubules germinal cells, interstitial cells of Leydig and spermatid in the
form irregular acrosomal cap with degenerated sperms, swollen vacuolated mitochondria and periphery clumped
chromatin particles in cytoplasm of spermatogonia with low positive reaction of PAS. It led to decrease of
testosterone plasma level, normal sperm count, sperm motility and liveability with increase of abnormal sperm
count. Administration of Nigella sativa seeds with colchicine induced significant improvement of testicular toxicity
manifestations Conclusions: Repeated use of colchicine caused testicular toxicity of rats which was improved by
administration of nigella sativa seeds.
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1. Introduction vomiting, diarrhea and abdominal pain are seen in 80%
Colchicine is a natural alkaloid with weak anti- of patients on full therapeutic doses and are used as the
inflammatory activity. It has been used extensively for clinical endpoint in dose titration (Milne and Meek,
gout treatment from centuries and also been 1998).
recommended in preventing attacks of familial Nigella sativa is a plant of Ranunculaceae family
Mediterranean fever, treatment of primary biliary that grows spontaneously and widely in several
cirrhosis; amyloidosis and condyloma acuminate Southern Mediterranean and Middle Eastern countries.
(Guven et al., 2002). It is an anti-mitotic agent and can Its seed has over 100 different chemical constituents,
be either cytotoxic or protective against cytotoxicity, including abundant sources of all the essential fatty
but it has a direct toxicity on cells of skeletal muscle. acids. Although it is the oil that most often used
Colchicine has been reported to protect against a medicinally, the seeds are a bit spicy and often used
variety of hepatotoxic insults and improve survival in a whole in cooking curries, pastries and Mediterranean
clinical trial for alcoholic cirrhosis (Maxwell et al., cheeses (Hajhashemi et al.,, 2004). Nigella sativa
2002). seeds are used extensively in traditional medicine of
Colchicine is rapidly absorbed from the many countries. It has been used for treatment of many
gastrointestinal tract after ingestion. It undergoes diseases owing to the reported antiviral, anti-
significant first pass hepatic metabolism, which inflammatory, anti-schistosomiasis and
primarily involves deacetylation. Subsequent to this, immunomodulatory activities (Uz et al., 2008).
the metabolites undergo widespread enterohepatic Furthermore, it was found that nigella sativa extract
recirculation before being excreted in bile and faeces has anti-tumor properties attenuating toxic side effects
(Borron et al., 1996). The symptoms of caused by several chemotherapeutic agents and protects
gastrointestinal toxicity of colchicine such as nausea, against gentamicin-induced nephrotoxicity (Yaman
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and Balikci, 2010). So, the present study aimed to
investigate the effect of nigella seeds on modulation
testicular toxicity of colchicine by assessment
histopatholgical changes of testis, plasma testosterone
level and semen analysis.
2. Material and methods

120 male adult albino healthy rats weighing (250—
300 g) were used for the study. They were housed in
air- conditioned, humidity-controlled cages. Rats had
free access to water and food during the experimental
period. The rats were caged in three equal groups (each
n=40). The first was control group; each rat received
equal volume of distilled water per day orally for 12
weeks. The second group was given 2 mg/kg/day of
cholchicine orally for 12 weeks (Terkeltaub et al.,
2010) and the third group was given 2 mg/kg/day of
cholchicine with 1000 mg/kg/day of aqueous
suspension of powdered nigella sativa seeds orally for
12 weeks also (Gali et al., 2006). Oral administration
was achieved by gastric gavage. Rats of each group
were euthanized at the end of experimental period
under anesthesia by administration 0.5 cm of ketamine
intaperitoneal.

Cholchicine drug was in the tablet form and
obtained from El-Nasr pharmaceutical Chemicals
Company (ADWIC) Abu-Zaabal-Egypt. One tablet
contains 500 microgram of active ingredient, was
dispersed in 5 ml distilled water.

One gram of nigella sativa seeds were added to
100 ml of distilled water, mixed and grinding by a
blender, this was made for 5-6 intervals, 60 seconds
each time, at room temperature until complete grinding
and mixing to obtain a stock solution of crude
suspension (Tekeoglu et al., 2007).

Estimation of plasma testosterone level:

The thoracic cavity was opened and blood
samples were collected directly after puncture of rat’s
hearts in the morning in order to minimize the diurnal
variation of hormone levels. Collection of plasma was
done by using heparin as an anticoagulant. Centrifuge
for 15 minutes at 1000 x g within 30 minutes of
collection. Assay of testosterone quantitative
measurement was performed immediately by
Testosterone Rat/Mouse ELISA method using Kits
obtained from Roche Diagnostics GmbH. D-68298
Mannheim, USA, according to the method of Sakuma,
2009.

Semen analysis:

Seminal content of epididymis was obtained by
cutting of cuda epididymis using surgical blades and
squeezed in a sterile clean watch glass. This content
was diluted with normal saline on warm slide and
thoroughly mixed to estimate the progressive motility.
One drop of the suspension was smeared on a glass
slide and stained by an equal drop of Eosin-nigrosin
stain (1% eosin + nitrogen dissolved in 20.9% sodium
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citrate dehydrate buffer). The film is spread on clean
slide and dried quickly on a hot plate to determine the
percentage of sperm cell viability; morphological
abnormalities such as abnormal head and tail (Mori et
al., 1991; OKkomura et al, 2005). The
haemocytometer pipette of erythrocyte was used for
counting sperms. The diluted epididymal content
(diluted with 100 ul eosin) was withdrawn up to mark
0.5 and the pipette was filled up to the mark by 2%
aqueous solution of eosin. The eosin killed sperms so
that counting could be accomplished as well as staining
the sperm heads so that they were easier to be counted.
The contents of the pipette were mixed and the sperms
in five large squares (80 small squares) were counted
using the high power of the light microscope. The
sperm concentration per epididymis was calculated by
the following equation:

Sperm concentration / epididymis = N/80 X 400
X 200X 10X 100

Where:

N = Count sperm number.

80 = Number of small square in five large
squares.

400 = Total number of small squares in chamber.

10 = Depth of haemocytometer chamber.

200 = Dilution factor on pipette.

100 = Dilution factor of epididymal content.
(Bearden et al., 2003).

Histopathological Examination:

Following the semen collection, the testes of rats
were dissected out; its tissues were cut and
immediately fixed in Bouins' fluid. It processed for
preparation of paraffin blocks (paraffin method).
Sections were cut by rotatory microtome and mounted
on glass slides. The sections were stained by
Hematoxylin & Eosin, Mallory and Periodic acid
Schiff (PAS). The sections were examined by light
microscope (Leica DM 1000) (Drury and Wallington,
1980).

Ultrastructural studies were done by Transmission
Electron Microscope (TEM). Testicular tissue was cut
into small pieces 1 mm thick and fixed in 4%
formaldehyde in phosphate buffer solution (pH 7.2) for
3 hr at 4 °C, after which the tissues were removed and
post fixed in buffered 2% osmium tetroxyde for one
hour at 4°C. Post fixed tissues were rinsed in the buffer
and dehydrated at 4°C through a graded series of
ethanol. Then they were embedded in Epon Araldite
mixture in labeled beam capsules. Ultrathin sections
(50 nm thick) were cut, collected on naked copper-
mesh grids and stained with uranyl acetate for 10-15
min and lead citrate for 5-10 min (Bancroft and
Gamble, 2002).

Statistical analysis

Statistical analysis was performed using SPSS

version 16. Variability of results was expressed as
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mean + SD. The significance of differences between
mean values was determined using one way analysis of
variance (ANOVA) test and followed by Tukey
(H.S.D) test. P <0.05 represents level of significance.
Ethical considerations

The most appropriate animal species was chosen
for this research. Promotion of a high standard of care
and animal well-being at all times was done.
Appropriate sample size was calculated by using the
fewest number of animals to obtain statistically valid
results. Painful procedures were performed under
anesthesia to avoid distress and pain. Our standards of
animal care and administration met those required by
applicable international laws and regulations.

3. Results
1- Testicular histopathological findings by light
microscope:-

Examination of testicular tissue rats of first group
(control), showed normal structure of seminiferous
tubules, basement membrane, germ cells, interstitial
tissue, interstitial cells of Leydig and tunica albuginea
(Fig.1&2) with normal sperms (Fig.3) and positive
reaction of PAS (Fig.4). But testicular section rats of
second group which received colchicine alone, showed
marked disorganization and necrotic germ cells lining
of the seminiferous tubules, degenerated sperms and
interstitial cells of Leydig, irregular thin basement
membrane and tunica albuginea (Fig.5&6) with
degenerated sperms (Fig.7) and low positive reaction
of PAS (Fig.8). Testicular section rats of third group
which received colchicine and aqueous suspension of
powdered nigella sativa seeds showed marked recovery
of germ cells lining of seminiferous tubules with
normal sperms, normal interstitial cells of Leydig and
basement membrane (Fig.9&10) with normal sperms
(Fig.11) and positive reaction of PAS (Fig.12).

2- Testicular histopathological findings by
electron microscope:-

Examination of testicular tissue ultrastructures in
rats of first group (control) showed normal histological
structure of seminiferous tubule with various stages of

spermatogenesis and interstitial of Lidge cells. The
spermatogonia have two types, (A and B type). It lies
on the basement membrane of seminiferous tubules.
There are two types of spermatocytes (primary and
secondary). The spermatids appear as rounded cells
with large spherical nuclei and lightly stained
cytoplasm. The Sertoli Cells are a large cell that
extends from the basement membrane to the lumen of
the seminiferous tubule (Fig.13). And testis in rats of
second group showed thin irregular basal lamina of the
seminiferous tubules with fibrous connective tissue and
degenerative changes in the germinal cells. The
cytoplasm of spermatogonia (type A and B) showed
swollen vacuolated mitochondria, vascular
endoplasmic reticulum and periphery clumped
chromatin particles. There are degenerative changes of
spermatid which appeared in the form irregular
acrosomal cap (Fig. 14). In regards ultrastructures of
testis in rats of third group showed an improvement of
histopathological changes of testis which manifested by
normal basal lamina of seminiferous tubules, normal
interstitial cells of Leydig and lack of degenerative
changes in seminiferous tubules. There are marked
improvement of germinal cells lining of seminiferous
tubules particularly in primary spermatocytes and
spermatids (Fig.15).

3- Effect of colchicine repeated use alone or with
nigella sativa seeds on testicular weight and body
weight of rats:-

Table (1) represents mean + SD values of
testicular weight and body weight of rats.

Mean +SD values of rats testicular weight in
control group which received distilled water, second
group which received cholchicine dissolved in distilled
water and third group which received cholchicine
dissolved in distilled water and nigella sativa seeds
were 1.55+.15; 74+.17; and 1.04+.065 respectively.
The Mean +SD values of rat's body weight of control
group, second group, and third group were 2.73+13.9;
2.29+13.5; and 2.42+11.4, respectively.

Table (1): Effect of colchicine repeated use alone or with nigella sativa seeds on Mean + SD of testicular weight and

body weight of rats.
Parameter First Second Third
Testicular weight (gm) 1.55+.15 TJ4+.17% 1.04+.065**
Body weight (gm) 2.73+13.9 2.29+13.5% 2.42+11.4%*

Number per group = 40

SD = standard deviation

First group (control) received equal volume of distilled water/day.
Second group received 2 mg/kg/day of cholchicine.
Third group received 2 mg/kg/day of cholchicine with 1000 mg/kg/day of aqueous suspension of

powdered nigella sativa seeds.

" =p<0.05 (significant difference in comparison with control group)
=p < 0.05 (significant difference in comparison with second group)
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4- Effect of colchicine repeated use alone or with
nigella sativa seeds on plasma testosterone level and
semen analysis of rats:

Table (2) represents mean +SD values of plasma
testosterone level and semen analysis of rats. Mean
+SD values of rat's testosterone level in control group,
second group, and third group were 3.06+.82; 93+.17,;
and 2.30+.6 respectively. Mean +SD values of normal
sperm count of rats in control group, second group, and
third group were 4.34+1.05, 2.02+1.69, and 3.80+1.19,

respectively. Mean +SD values of abnormal sperm
count of rats in control group, second group, and third
group were 22.33+1.39, 46.90+2.36, and 30.90+6.54,
respectively. Mean +SD values of sperm motility of
rats in control group, second group, and third group
were 83.71+1.84, 28.67+4.37, and 74.56+.17,
respectively. Mean +SD values of sperm liveability of
rats in control group, second group, and third group
were  88.68+.18, 77.724+4.07, and 84.56+.17,
respectively.

Table (2): Effect of colchicine repeated use alone or with nigella sativa seeds on Mean + SD of plasma testosterone

level and semen analysis of rats.

Grou
Parameter First Second Third
Testosterone (ng/ml) 3.06+.82 93+.17* 2.30+.66**
Normal Sperm count (million/ml) 4.34+1.05 2.02+1.69* 3.80+1.19**
Abnormal sperm count (%) 22.33+1.39 46.90+2.36* 30.90+6.54%**
Sperm motility (%) 83.71+1.84 28.67+4.37* 74.56+.17**
Sperm liveability (%) 88.68+.18 77.72+4.07* 84.56+.17**

Number per group = 40;

SD = standard deviation

First group (control) received equal volume of distilled water/day.

Second group received 2 mg/kg/day of cholchicine.

Third group received 2 mg/kg/day of cholchicine with 1000 mg/kg/day of aqueous suspension of powdered

nigella sativa seeds.

" =p<0.05 (significant difference in comparison with control group)
=p < 0.05 (significant difference in comparison with second group)

Semen analysis of rats in the first group (control),
showed normal shaped sperms (Fig.16. A). in contrast,
in second group rats showed abnormal shaped sperms
such as, thin elongated head, club-shaped head,
incorrect head-neck connection, tailless head, headless
tail, bent mid-piece and curved mid piece (Fig.16.B).
And in case of the semen of third group rats showed
improvement in reduction of abnormal shaped sperms
(Fig.16.C).

4. Discussion

Colchicine has a narrow therapeutic index; its
poisoning is a serious and associated with high
mortality rate. Gout is a chronic disease and needs
repeated doses of colchicine over a long period
inducing multi-organ dysfunction if it is given in high
doses exceeding the recommended dose because there
does not seem to be any clear cut separation between
non toxic and toxic doses of colchicine Wagenaar
(2004). Thus, the present study investigates testicular
toxicity induced by repeated use of colchicine and how
we can modulate this toxicity by studying plasma
testosterone level, semen analysis and testicular
histopathological changes using nigella sativa seeds.

The present study showed that one of major
manifestations of testicular toxicity induced by
colchicine was histopathological changes which
represented as marked degeneration of germinal cells
of the seminiferous tubules, sperms, spermatid and

interstitial cells of Leydig, irregular thin basement
membrane and tunica albuginea with low positive
reaction of PAS. This is consistent with the result
obtained by Nabila (2006).

Finkelstein et al, (2010), explained that
histopathological changes of testis depending on
colchicine toxicity due to arrest of cell division in
metaphase by intervention with spindle fibers
formation because of mitotic inhibition property of
colchicine. It is taken up equally by all cells except
highest cell turnover such as testicular cells which have
the greatest mitotic activity and then it is more affected.
Brncic et al., (2001), indicated that mechanism of
colchicine toxicity due to its binding selectively and
reversibly to 65 subunits of microtubules, altering
cellular processes such as cell shaping, division,
mobility and ability to exhibit phagocytosis. This is in
contrast with Klintschar et al., (1999) who refereed
that mechanism of toxicity is unrelated to binding
microtubules.

Our results revealed that colchicine toxicity led to
damage of seminiferous tubules with germ cell loss and
then defect of spermatogenesis causing low normal
sperm count, increase of abnormal sperm number,
decrease of sperm motility and liveability, increase of
abnormal shaped sperms and acrosome of testicular
spermatids. This is consistent with Harris and Gillet
(1998).
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Fig (1) a photomlcrograph of a transverse sectlon of a
control rat testis showing a group of seminiferous
tubules which are surrounded by the basement
membrane (bm). The germ cells (G) are arranged in
layers. The sperms are seen in the lumen (s) & the
interstitial tissue is present in between the tubules
containing Leydig cells (L) (H&E X400)
™o

Fig (3) A photom1crograph of a transverse section of a
control rat testis showing normal thickness of basement
membrane (Bm), normal arrangement of germ cells
(G)and normal sperms (S) (MalloryX400)

.

2 \ A
Fig (2) a photomicrograph of a transverse section of a
control rat testis showing a group of seminiferous
tubules which are surrounded by the basement
membrane (bm). The germ cells (G) are arranged in
layers. The sperms are seen in the lumen (s). (H&E
X1000)

Fig (4) a photomicrograph of a transverse section of a
control rat testis showing a positive reaction of PAS
in all its components with normal thickening of tunica
albuginea (T), normal thickness of the basement
membrane (bm), normal histological structure of
seminiferous tubules with normal arrangement of
germinal cells (G) and normal sperm (S). (Periodic
acid-Schiff’s X400)
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Fig (§) a photomlcrograph of a transverse sectlon of a
second group rat testis showing marked disorganized
and necrotic germ cells (G) lining of the seminiferous
tubules degenerated sperms (S), with degenerated
interstitial cells of Leydig (L) and irregular thin
basement membrane (Bm) and tunica albuginea (Ta).
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Fig (6) a photomicrograph of a transverse section of
a second group rat testis showing marked
disorganized and necrotic germ cells (G) lining of
the seminiferous tubules with degenerated interstitial
cells of Leydig (L) and irregular thin basement
membrane (Bm). (H&E X1000)

(H&E X400)

dm
Fig (7) a photomicrograph of a transverse section of a
second group rat testis showing marked disorganized
and necrotic germ cells (G) lining of the seminiferous
tubules with degenerated interstitial cells of Leydig
(L) and damaged irregular thin basement membrane
(Bm). (Mallory X400).
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Fig (8) Photomicrograph of transverse section of
testis of colchicines treated group showing low PAS
positive reaction in the disorganized germ cells (G)
lining of the seminiferous tubules, irregular thin
basement membrane (Bm) low density of sperm(S)
and degeneration of lydeing cells (L). (Periodic acid-
Schiff’s X400)
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of third group showing recovery of histological
features of germ cells lining of the seminiferous
tubules (G), basement membrane (Bm) normal sperms
in the lumen (S) as well as the interstitial cells of
leydig (L). (H&E X400)
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Fig (10) Photomicrograph of transverse section of
testis of third group showing recovery of histological
features of germ cells lining of the seminiferous
tubules (G), basement membrane (Bm), normal
sperms in the lumen (S) well as the interstitial cells
of leydig (L). (H&E X1000)

P

Fig (11) Photomicrograph of transverse section of
testis of third group showing recovery of histological
features of germ cells lining of the seminiferous
tubules (G), basement membrane (Bm), normal
sperms in the lumen (S) well as the interstitial cells of
leydig (L). (Mallory X400)
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Fig (12) a photomicrograph of a transverse section of
third group showing a positive reaction of PAS with
recovery of histological features in all its
components with normal thickness of the basement
membrane (bm), normal histological structure of
seminiferous tubules with normal arrangement of
germinal cells (G) and normal sperm in the
lumen(S). (Periodic acid-Schiff’s X400
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Fig (13): Electron micrograph of the testis of a control
rat, showing normal sperm (S) and acrosomal cap of
spermatid (AC), mnormal nucleus (N) and
mitochondria(m)  X15000

8 e P“, T -l -".‘-'.». ]
Fig (14): Electron micrograph of the s group rat
testis showing irregular acrosomal cap of spermatid
(AC) and irregular nuclear membrane (N). X17000
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Fig (15): Electron micrograph of the third group rat
testis showing recovery of sperm (S), acrosomal cap of
spermatid (AC) and recovery of nuclear membrane (N).
X14000
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Fig (16.A): A photomicrograph of normal shaped sperms of control rats. HE X 1000
Fig (16.B): A photomicrograph of abnormal shaped sperms of second group rats.

t: Thin elongated head.

cl: Club-shaped head.

i: Incorrect head-neck connection.
tl: Tailless head.

hl: Headless tail.

b: Bent mid-piece.

cu: curved mid piece.

HE X 1000

Fig (16.C): A photomicrograph of improvement of abnormal shaped sperms in third group rats. HE X 1000.

According to Hess and Nakai (2000), sperm
morphogenesis is a complex process. Germ and Sertoli
cells contain numerous microtubules which are
essential for normal morphogenetic processes of
spermatogenesis. Colchicine interacts with
microtubules inducing sperm structural abnormalities.
Allard et al., (1993) indicated that testicular reduction
weight is due to decrease of germ cells number and
volume of other testicular compartments such as
interstitial and seminiferous epithelium. According to
Katsumi et al., (2004), the weight of testes is the most
sensitive parameter indicating the sperm toxicity and
this is consistent with the current study.

The present study demonstrated reduction in
plasma testosterone level as a result of colchicine
treatment. Our result was in agreement with Dianne
(2001), who showed that male reproductive system
toxicity may result in reduced sperm output or reduced
testosterone secretion from the testis and quality of the
sperm available for fertilization may also be impaired.
Testicular spermatogenesis is dependent on a mixture
of hemodynamic and androgenic factors as well as
central and autonomic nervous input. Interference with
any of these processes has the potential to reduce
fertility of the male. He indicated also to a relationship
between body weight reduction of rat due to colchicine
intoxication, fat deposition and decrease of testosterone
level.

El Shenawy et al.,, (2008), confirmed that
colchicine intoxication induced testicular toxicity due
to oxidative damage because the high lipid content of
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the reproductive organs such as testis makes it
particularly susceptible to free radicals mediated insult.

Results of the current study showed an
improvement in third group rats after adding aqueous
suspension of powdered nigella sativa seeds with
colchicine  administration. ~ This  improvement
represented in histopathological changes of testis such
as marked recovery of germ cells lining of
seminiferous tubules, normal interstitial cells of Leydig
and basement membrane with normal positive reaction
of PAS. Testosterone level returns approximately to
normal level with reduction of abnormal shaped sperms
and improvement sperm motility and liveability.

Chandra et al, (2009), referred that main
constituent of nigella sativa seeds is thymoquinone
(TQ) which possesses an important analgesic, anti-
inflammatory properties and protects organs against
oxidative damage induced by a variety of free radical
generating agents because it is antioxidant agent
involved in defense system against free radical
mediated tissue or cellular damage.

The present data indicated the protection effect of
nigella sativa seeds against testicular toxicity of
colchicine and this may be due to its antioxidant action
and free radical scavenger. Burits and Bucar (2012)
showed that nigella sativa seeds have preventive effect
against ischemia reperfusion injury to various organs.
Furthermore, Parveen and Shadabig, (2011),
indicated that generation of reactive oxygen species
(ROS) as result of oxidative stress of any toxic agent
were depressed by antioxidant effect of nigella sativa
seeds and this consistent with (Ragheb et al., 2009)
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and (Uzma et al., 2012) who showed importance of
thymoquinone which is a pharmacologically active
quinone and its antioxidant effect.

Conclusion

Repeated use of colchicine leads to testicular
toxicity which represents as histopatholgical changes,
reduction of testosterone level and normal sperm count
associated with decrease of sperm motility and
liveability in adult albino rats. Administration of
nigella sativa seeds as antioxidant agent modulates
testicular toxicity induced by colchicine.

Recommendations

Results of this study may be significant to animal
but we need further researches in human to investigate
our results. We suggest further studies to determine
oxidative stress parameters such as lipid peroxidation
level, reduced glutathione tissue level “GSH”,
superoxide dismutase “SOD” and catalase activity to
complete this work. According to this study, repeated
use of colchicine leads to toxic effect in testis and
administration of nigella sativa seeds has a protective
action against colchicine testicular toxicity.
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