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Abstract

Paraquat is a contact herbicide, particularly effective for weeds control. This study aimed at evaluating
the effects of ethanol extract of Afrostyrax lepidophyllus (EEAL) seeds on reproductive toxicity and
oxidative stress caused by paraquat in male Guinea pigs. 60 male guinea pigs were randomly assigned to
6 treatment groups (n = 8) which orally received varied concentration of solutions for 115 days. Group 1
(G1) received distilled water; group 2 (G2) was given 4 mg kg of body weight of paraguat (PQ), group
3 (G3) received 4 mg kg* bw of PQ and 100 mg kg* bw of Vitamin C (Vit C) while groups 4, 5 and 6
were co-treated with PQ (4 mg kg™?) plus EEAL at doses of 50, 100 and 200 mg kg bw respectively.
Serum testosterone, total cholesterol, the reaction time, sexual organ weights, sperm count, motility and
anomalies (minors and majors), spermatozoa with entire plasma membrane, testicular malondialdehyde
(MDA) level, superoxide dismutase (SOD), catalase (CAT) and total peroxidases activities were
assessed. Result showed that the co-administration of paraquat and EEAL significantly (p<0.05) reduced
the reaction time, serum concentrations of testosterone and total cholesterol, sperm anomalies and
testicular levels of MDA, SOD, CAT, peroxydases and total proteins compared to the receiving paraquat
only group. The co-administration of paraquat and EEAL significantly (p<0.05) alleviated sperm count
and motility, percentage of spermatozoa with the normal plasma membrane, seminal vesicle and prostate
weights with reference to guinea pigs given PQ only. In conclusion, paraquat negatively affected animal
reproductive function and induced oxidative stress. The co-administration of EEAL alleviated the toxic
effects of paraquat on the reproductive function of male guinea pigs.

Keywords: Afrostyrax lepidophyllus, guinea pig, oxidative stress, Paraquat, reproductive parameters

1. Introduction

Paraquat is a contact herbicide, particularly effective for weeds control M. However it is
extremely toxic to those who use it . It is one of the most widely used herbicides in the
world, sold in more than 120 countries ™. It is used mainly in the tropics, where weeds growth
is extremely fast and makes manual weeding techniques very inefficient, or even the use of a
large number of other phytosanitary products . It is used in floriculture and in certain
woodlots to weed or prepare the soil for a hundred crops of cereals (corn, wheat, barley, rye,
rice, etc.), soybeans, potatoes, fruits (apple, orange, banana), plants intended for the
manufacture of beverages (coffee, tea, cocoa) and crops such as that of cotton, oil palm, sugar
cane and rubber Bl However, paraquat is extremely toxic to humans and animals in many
aspects “l. The number of patients worldwide who had been poisoned by paraquat was over
650,000 in 2016 B1, and is predicted to exceed 1 million by 2025 . In animal reproduction,
many studies demonstrated the toxicity of paraquat [l. Suggested that paraquat changes the
chromatin configuration in mouse oocytes and deteriorates the embryonic development
potential, by affecting the transcriptional activity of oocytes. Paraquat can transform the
hypothalamic—pituitary—gonadal axis to affect the reproductive function in Japanese quails (€1,
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Male rats were given paraquat by oral administration for a
short time, which could retard the regeneration of Leydig cells
from stem/progenitor Leydig cells, decrease the production of
testosterone, and block the spermatogenesis . In addition,
paraquat can reduce the in vitro fertilization outcomes from
oxidative stress 1% 111, Oral administration of paraquat caused
significant reductions in sperm parameters (count, mobility
and morphology), sera testosterone levels, as well as marked
alterations in the testicular histoarchitecture [*2 131,

Natural plant products have been used to enhance male
fertility and management of some physiological disorders 4,
This is because they are rich in many natural antioxidants like
phenols, flavonoids, terpenoids, tannins and xanthons. Also,
they are easily accessible, cheap and relatively safe ['5],
Afrostyrax lepidophyllus is a plant of the Huaceae family and
is commonly found in Equatorial and Tropical Africa (6. 17.18],
This plant is used in Congo as an antiseptic and in traditional
medicine for the treatment of gastroenteric diseases . In the
Central African Republic and in Cameroon, the seeds of this
plant are traditionally used as a spice. Moreover,
pharmacological studies have been carried out by several
researchers and have shown that the extracts of seeds of
Afrostyrax lepidophyllus possess very interesting properties.
201 demonstrated antifungal activity and identified
Afrostyraxthioside A,  Afrostyraxthioside B  and
Afrostyraxthioside C [, showed that seed extracts possess
antioxidant properties %, Reported that the essential oil of
Afrostyrax lepidophyllus seeds reduces free radicals. Total
pholyphenals, flavonoids, tannins and anthocyanins were also
quantified in the work of 08, The 1C50 (inhibitory
concentration which reduces free radicals by 50%) of the
antioxidant activity of their extracts are respectively of the
order of 3890.5+4.3 (cyclohexane extract), 3313.8+3.5
(dicloromethane extract), 1872.8+1.0 (ethyl acetate extract)
and 248.4+0.1 (methanol extract) mg/L 8. However, the
effects of Afrostyrax lepidophyllus seeds against paraquat-
induced reproductive toxicity in male animals have not been
reported so far. Hence the objective of this study was to
evaluate the effects of the ethanol extract of Afrostyrax
lepidophyllus seeds on reproductive parameters and oxidative
stress in male guinea pig exposed to paraquat.

2. Materials and Methods

2.1 Animals and lodging

Sixty adult male guinea pigs (Cavia porcellus) aged 4 months
and averagely weighing 370.31 + 39.43 g, reared at the
Teaching and Research Farm of the University of Dschang
were used. The lodges were equipped with feeders and
drinkers. Their floors were covered with white woodchip
litter, replaced every 7 days.

2.2 Feeding, pesticide, vitamin C and plant material
During the whole trial, animals received drinking water, fresh
pre-wilted forage (Pennisetum purpureum) and provender ad
libitum.

The studied pesticide was paraquat, commercially named
Almoxone super. It is a dark green solution containing 276 g
of paraquat and 200 g of paraquat ions per liter, produced by
Agro one. In guinea pigs, the oral LD50 is 20-40 mg/kg bw.
Vitamin C was obtained from commercial sources (Shalina,
Nariman point, Mumbai, India. A/Em/At: Plot No. E-2,
M.1.D.C. Jejuri; Tal: Purandar. Dist: Pune, Maharashtra,
India).

Dried seeds of Afrostyrax lepidophyllus were bought at the
Dschang market, they were pulped and then grinded at the
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mill. The obtained powder was used for extractions, using 5
liters of ethanol for 1 kilogram of powder. The filtrate was
dried in the rotary evaporator at 70 °C to obtain ethanol
extract of Afrostyrax lepidophyllus seeds.

2.3 Experimental design

The animals were randomly distributed into 6 groups (G1,
G2, G3, G4, G5 and G6) of 10 animals each, comparable in
body weight. During 115 days, animals of G1 were given
distilled water orally (1 ml/kg bw), while the other groups
(G2-G6) received 4 mg/kg of body weight (bw) of paraquat.
In addition, G3 received 100 mg kg* of vitamin C; while G4,
G5 and G6 received respectively 50, 100 and 200 mg/kg bw
of ethanol extract of Afrostyrax lepidophyllus seeds, dissolved
in 1 ml of distilled water. The animal’s body weight was
recorded weekly and the doses of pesticide and ethanol
extract adjusted accordingly.

2.4 Studied parameters and data collection
241 Serum testosterone and total
concentrations

Blood was collected by cardiac puncture and put into test
tubes free from anticoagulant. 8 hours later, serum was
collected and distributed in labeled microtubes, then stored at
-20°C for the dosage. The serum concentrations of total
cholesterol and testosterone were determined using
CHRONOLAB kit (Barcelona, Spain) and Omega Diagnostic
ELISA kit (Scotland, England) respectively.

cholesterol

2.4.2 Reaction time and percentage of males reacting in
the presence of a female

A week prior to the breeding, a female was presented to each
of the experimental males. The stopwatch was started as soon
as the male and female were placed together and stopped
when a reaction from the male was observed (attempt to
mount). The time recorded was considered as the reaction
time. The maximum waiting time was 5 minutes. The
proportion of males that reacted in the presence of a female
was then calculated in each group, using the following
formula:

Number of males having reacted
Total number of males presented to the females

x 100

%% of reaction =

2.4.3 Sexual organs weight and sperm characteristics

At the end of the trial, animals were anesthetised using ether
vapour and then dissected. The testes, epididymides, vas
deferens, and sex accessory glands were removed, freed from
fat and weighed using a scale of capacity 160 g and precision
103g. The cauda epididymides were then minced in 5 ml of
0.9% NaCl solution (at 37 °C) for sperm count, mobility,
plasma membrane integrity and morphology evaluation. A
drop of the obtained solution was placed on a slide and
observed under the microscope, and a mobility score was
attributed according to 1, using a scale from 0 to 5. The
sperm count was done using the Thoma haemocytometer,
while sperm morphological abnormalities (small and big
heads, coiled tails) and the integrity of the plasma membrane
were evaluated using an eosin-nigrosin solution and the hypo-
osmotic test [l respectively.
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2.4.4 Oxidative stress indicators

A 15% (W/V) homogenate was prepared using a testis of each
animal. Thus, a testis was crushed in cold 0.9% NaCl
followed by a centrifugation (3000 rpm, 30 min) and the
supernatant was used for biochemical analyses. The
determination of malondialdehyde concentration was done by
the thiobarbituric acid method ©°, while the superoxide
dismustase activity was evaluated according to 6. The
catalase (CAT) activity was assessed using the chromic
acetate method as described by 1 and the total peroxydases
(POX) activity was determined by the potassium iodate
method (28],

2.5 Statistical analysis
Results were expressed as mean + standard deviation.
Differences among groups were assessed using one way

http://www.veterinarypaper.com

ANOVA, followed by the Duncan’s test at 5% significance.
All the analyses were performed using the SPSS 20.0
software.

3 Results

3.1 Blood Testosterone Concentration

The serum testosterone concentration decreased significantly
(p<0.05) in guinea pigs treated with paraquat only compared
to the control receiving distilled water (Figure 1). The co-
administration of vitamin C to paraquat exposed animals did
not significantly (p>0.05) repair the serum testosterone
concentration. But, the ethanol extract of Afrostyrax
lepidophyllus at all doses let to a significant (p<0.05) increase
in testosterone concentration, with reference to distilled water,
paraquat and paraquat+vitamin C groups (Figure 1).

2.5 A b

2 -
1.5 A

1 4
0.5 A

0

11l

Serum testosterone concentration (ng/ml)

Paraquat Vit C

Treatments

EES0 EE100 EE200

DW: distilled water, Vit C: vitamine C, EE50, EE100, EE200: ethanolic extract of Afrostyrax
lepidophyllus at doses 50, 100 and 200 mg/kg of body weight. a, b, c: histograms values with the

same letters are not significantly (P>0.05) different.

Fig 1: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on the serum content of testosterone in male guinea pig exposed to
paraquat

3.2 Serum total cholesterol

The serum total cholesterol concentration significantly
(p<0.05) increased in animals treated with paraquat only
compared to distilled water-treated animals (Figure 2). Only
animals treated with paraquat and vitamin C or 100 mg/kg bw

of ethanol extract of Afrostyrax lepidophyllus showed a
significant  (p<0.05) decrease of total cholesterol
concentration, though still significantly (p<0.05) higher when
referring to distilled water-treated animals (Figure 2)

Serum total cholesterol
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DW: distilled water, Vit C: vitamine C, EE50, EE100, EE200: ethanolic extract of
Afrostyrax lepidophyllus at doses 50, 100 and 200 mg/kg of body weight. a, b, c, d:
histograms values with the same letters are not significantly (p>0.05) different.

Fig 2: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on the serum total cholesterol concentration in male guinea pig exposed to
paraquat
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3.3 Reaction time and percentage of males reacting in the
presence of a female

The reaction time increased significantly (p<0.05) in paraquat
treated animals compared to the control receiving distilled
water. The administration of vitamin C or ethanol extract of
Afrostyrax lepidophyllus at all doses, to guinea pigs exposed

http://www.veterinarypaper.com

to paraquat induced a significant (p<0.05) in the reaction
time, yet not at the level of control animals receiving distilled
water(Figure 3A).

All the treatments were comparable (p>0.05) for the
percentages of reaction in the presence of female (Figure 3B).

a s
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DW: distilled water, Vit C: vitamine C, EE50, EE100, EE200: ethanolic extract of Afrostyrax lepidophyllus at doses 50, 100 and 200 mg/kg of
body weight. a, b, ¢, d: histograms values with the same letters are not significantly (p>0.05) different.

Fig 3: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on the reaction time (A) and percentage of males reacting in the presence
of the female (B) in male guinea pig exposed to paraquat

3.4 Sexual organs weight
Table 1 presents the effects of ethanol extract of Afrostyrax
lepidophyllus seeds on the relative weights of genital organs

in male guinea pigs exposed to paraquat. Globally, treatments
were comparable (p>0.05) for the weights of sexual organs.

Table 1: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on the relative weight of genital organs in male guinea pig exposed to

paraquat.
. . Controls and Ethanol extracts of Afrostyrax lepidophyllus seeds
geE?tI:Itlc;/:g\gr?slg(gﬁgg g Controls Ethanol extracts (mg/kg bw)
bw) DW Paraquat Vit C 50 100 200 p

(n=8) (n=8) (n=8) (n=8) (n=8) (n=8)
Testis 0.38+0.11 0.38+ 0.08 0.44+ 0.08 0.39+0.10 0.55+ 0.09 0.44+0.08 | 0.263
Epididymis 0.09+ 0.04 0.09+0.01 0.09+ 0.03 0.10+ 0.02 0.09+0.01 0.09+0.03 | 0.809
Seminal vesicle 0.27+ 0.09% 0.29+ 0.11% 0.18+ 0.07° 0.22+ 0.09% 0.38+.10% 0.21+ 0.09® | 0.048
Bulbo uretral gland 0.02+ 0.01 0.03+0.01 0.03+ 0.01 0.03+ 0.01 0.03+ 0.01 0.02+0.01 | 0.619
Vas deferens 0.05+ 0.01 0.05+0.01 0.04+ 0.02 0.04+ 0,02 0.04+ 0.02 0.04 +0.02 | 0.737
Prostate 0.13+ 0.07 0.13+0.08 0.13+0.07 0.13+ 0.06 0.15+ 0.03 0.14+0.03 | 0.969

a, b, c: within the same line, values with the same letters are not significantly (p>0.05) different. n: Number of observations. bw: body weight.
DW: control group receiving 1 mL/kg bw of distilled water. Paraquat: control group receiving 4 mg/kg bw of paraquat. Vit C: control group
receiving 4 mg/kg bw of paraquat and 100 mg/kg of Vitamin C. 50, 100, 200: doses of ethanol extracts of Afrostyrax lepidophyllus. p:

probability.

3.5 Characteristics of cauda epididymis sperm

The mobility of sperm, the sperm number/tails of epididymis,
the sperm number/g of epididymal tails and the percentage of
spermatozoa with integrated plasma membrane decreased
significantly (p<0.05) in guinea pigs exposed to paraquat only
compared to the control receiving distilled water. These same
characteristics increased significantly (p<0.05) in guinea pigs
submitted to paraquat and treated with ethanol extract of
Afrostyrax lepidophyllus seeds or vitamin C referring to males
receiving paraquat only.

The percentage of major spermatozoa anomalies (big and
small head) increased insignificantly (p>0.05) in guinea pigs
exposed to paraquat only, compared to distilled water-treated

~ g~

animals. The administration of vitamin C and ethanol extract
of Afrostyrax lepidophyllus seeds led to a decrease in this
characteristic, but the difference was significant (p<0.05)
only with male receiving 100 mg kg bw of ethanol extract of
Afrostyrax lepidophyllus seeds. The percentage of minor
anomalies (spermatozoa with coiled and double tails)
increased significantly (p<0.05) in paraquat control compared
to the control receiving distilled water.

The administration of vitamin C or 50 mg/kg bw of extract to
guinea pigs exposed to paraquat induced a significant
(p<0.05) in this characteristic with reference to animals given
paraquat only.
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Table 2: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on epididymal sperm characteristics in male guinea pig exposed to

paraquat
| Controls and Ethanolics extracts of Afrostyrax lepidophyllus seeds
Controls Ethanolic extracts (mg/kg bw)
Epididymals sperm Characteristics DW Paraquat Vit C 50 100 200 P
(n=8) (n=8) (n=8) (n=8) (n=8) (n=8)

Mobility (%) 91.11+6.01% | 65.56+7.27° | 90.00+7.39° | 88.18+7.51% | 90.00+8.17% | 89.00+5.68* |0.000
Number/tails of epididymis (x107) 13.57+2.13% | 9.04+2.34° | 9.94+2.99° | 12.50+1.64* | 12.13+1.86% | 11.96+1.29* |0.000
Number/g of epididymis tails (x107) 49.95+ 8.52% | 33.81+ 5,519 | 38.17+ 8.25% | 48.28+ 8.40%° | 46.60+ 3.26% | 43.00+ 6.23 {0.000
Spermatozoa with IPM (%) 92.81+ 1.672 | 85.76+ 3.51° | 93.69+ 1.272 | 91.37+3.912 | 91.57+2.412 | 92,12+ 3.152 (0.000
Major anomalies (%) 0.83+0.35% | 1.17+0.56% | 0.93+0.41% | 0.96+ 0.24% | 0.71+ 0.44P 1.09+0.45% [0.048
Minor anomalies (%) 0.83+ 035" | 1.22+0.50° | 0.53+0.38¢ | 0.66+0.30 | 1.15+0.26* | 0.90+ 0.21* |0.000

a, b, c: within the same line, values with the same letters are not significantly (p>0.05) different. n: Number of observations. bw: body weight.
DW: control group receiving 1 mL/kg bw of distilled water. paraquat: control group receiving 4 mg/kg bw of paraquat. Vit C: control group
receiving 4 mg/kg bw of paraquat and 100 mg/kg of Vitamin C. 50, 100, 200: doses of ethanol extracts of Afrostyrax lepidophyllus. p:

probability.

3.6 Breeding performance
Table 3 presents the effect of ethanol extract of Afrostyrax
lepidophyllus (p>0.05) seeds on breeding performance in

male guinea pigs exposed to paraquat. Globally, treatments
were comparable (p>0.05) for the breeding performance.

Table 3: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on breeding performances in male guinea pig exposed to paraquat

Controls and ethanolics extracts of Afrostyrax lepidophyllus seeds
Breeding performances Controls Ethanolic extract (mg/kg bw) p
DW (n =8) Paraquat (n=8) | VitC (n=38) 50 (n=8) 100 (n=8) 200 (n=18)
Litter size at parturition 1.67+1.16 1.00+0.00 1.33+0.58 1.00+0.00 1.60+0.55 1.33+0.58 |0.694
Kid weight (g) 71.33+3.22 56.50+3.54 70.67+1.16 63.00+7.00 58.20+12.07 | 60.33+11.59 [0.229
Kid viability rate (%) 100.00+ 0.00 100.00+ 0.00 66.67+57.74 | 100.00+ 0.00 | 80.00+44.72 | 100.00+ 000 |0.720
Fertility rate (%) 75.00+ 50.00 66.67+57.74 75.00+£50.00 | 60.00+54.77 | 83.33+40.83 | 75.00+50.00 |0.923

n: Number of observations. bw: body weight. DW: control group receiving 1 mL/kg bw of distilled water. paraquat: control group receiving 4
mg/kg bw of paraquat. Vit C: control group receiving 4 mg/kg bw of paraquat and 100 mg/kg of Vitamin C. 50, 100, 200: doses of ethanol

extracts. P: probability.

3.7 Oxidative stress indicators

The testicular activities of superoxide dismutase (SOD),
catalase (CAT) and total peroxydases (POX) and
concentration of malondialdehyde (MDA) (Table 4)
decreased significantly (p<0.05) in guinea pigs exposed only
to paraquat compared to the control receiving distilled water.

These same indicators decreased significantly (p<0.05) in
animals submitted to paraquat and treated with vitamin C or
ethanol extract of Afrostyrax lepidophyllus seeds referring to
those submitted to paraquat only.

The concentration of testicular total proteins (TTP) was
comparable (p>0.05) among the different treatments.

Table 4: Effects of the ethanol extract of Afrostyrax lepidophyllus seeds on oxidatives stress biomarkers in male guinea pig exposed to paraquat

Controls and ethanolics extracts of Afrostyrax lepidophyllus seeds
Oxidatives stress indicators Controls Ethanolic extracts (mg/kg bw)
DW (n=8) Paraquat (n=8) | VitC (n=8) 50 (n=8) 100 (n=8) 200 (n=8) P

SOD (Ul/mg) 0.30 +0.04° 0.39 +0.05? 0.31 +0.06° 0.32 +0.05° 0.31 +0.07° 0.29 +0.07° | 0.009
Catalase (Ul/mg) 1.24+0.19¢ 2.05 +0.45° 1.47 £0.27* | 1,60 +0.29° 1.58 +0.36° | 1.44 +0.24* | 0.000
MDA (nM/mg) 1.48+0.17° 2.22 +0.26° 1.76 +0.25" 1.79 +0.36" 156 £0.21% | 1.72+0.22° | 0.000

POX (uM/mg) 32.52 +5.20% 39.06 +4.05% 35.03 £3.99° | 34.09 +4.49* | 33.31 +4.98™ | 30.52 +3.65° | 0.002

TTP (mg/ml) 2.20 £0.17 2.13 £0.12 2.29 £0.23 2.3140.25 2.17 £0.17 2.29+0.34 | 0.418

a, b, ¢, d: within the same line, values with the same letters are not significantly (p>0.05) different. n: Number of observations. bw: body weight.
DW: control group receiving 1 mL/kg bw of distilled water. Paraquat: control group receiving 4 mg/kg bw of paraquat. Vit C: control group
receiving 4 mg/kg bw of paraquat and 100 mg/kg of Vitamin C. 50, 100, 200: doses of ethanol extracts. P: probability.

4. Discussion

Exposure of animals to pesticides is detrimental to their
reproductive potential 2% 3 7. 131, Results of this study showed
that the serum testosterone concentration increased
significantly in guinea pigs exposed to paraquat and treated
with ethanol extract of Afrostyrax lepidophyllus compared to
the control submitted to paraquat only. The higher
testosterone levels and decrease reaction time (libido)
observed in groups that received a co-administration of
paraquat and different doses of ethanol extract of Afrostyrax
lepidophyllus seed might be as a result of the photochemical
present in Afrostyrax lepidophyllus seed extract especially
pholyphenols, flavonoids, tannins, glucosids, saponins,
steroids and anthocyanins [ 17181, This result is in agreement

with the work of 2 in male albino wistar rats which received
the co-administration of paraquat (20 mg/kg of body weight)
and ethanol extract of Afromomum melegueta at 200 and 400
mg/kg of body weight for four weeks. The cholesterol being
the precursor of testosterone, its increase in animals treated
with ethanol extract might have resulted in an increase in
testosterone and consequently that of libido. The lower
testosterone levels observed in paraquat group might be as a
result of the deleterious effect of paraquat which produces
volumes of free radicals [12) that react with macromolecules
causing damages to various organs including the testis and
also inhibits biochemical activities such as enzymes and
hormones synthesis 339,

~ 30~
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The characteristics of epididymal sperm such as mobility,
count, viability of sperm and morphology increased in guinea
pigs submitted to paraquat and treated ethanol extracts of
Afrostyrax lepidophyllus. This result is in agreement with the
study of B4 in guinea pigs orally exposed to cypermethrin
(137.5 mg/kg of body weight) and treated with ethanol extract
of Bersama engleriana at 100 and 200 mg/kg bw and B% in
guinea pigs orally exposed to acetamiprid at 80 mg/kg bw and
treated with extract of Mangifera indica for 90 days. This
could be due not only to the antioxidant compounds present in
the Afrostyrax lepidophyllus seeds (polyphenols, flavonoids
and tannins), but also to the androgenic properties of
molecules such as steroids and saponins. In fact, androgens
have been reported to be important modulators of male sexual
behavior including libido and spermatogenesis 3. Also, the
antioxidant molecules might have protected the structure and
function of the testes leading to the increase of androgens
concentration and thus their effects on the spermatogenesis.
The administration of Afrostyrax lepidophyllus seeds
markedly protected against the adverse effects of paraquat by
normalizing the sperm count, mobility and plasma membrane
integrity and decreasing the percentage of minor and major
anomalies of spermatozoa. The decrease of its concentration
might explain the decrease of breeding performances such as
litter size at parturition, kid weight and fertility rate 2% 7,

The decrease in testicular concentration of malondialdehyde
and activities of superoxide dismutase, catalase and total
peroxydases in guinea pigs exposed to paraquat and treated
with ethanol extract of Afrostyrax lepidophyllus seeds in the
present study is similar to the observations of B¢ in mice
exposed to 13.8 mg/kg bw of cypermethrin and 150 or 300
mg/kg bw of Cedrelopsis grevei, 7 on Japanese quail orally
exposed to 75 mg/kg bw of Antouka Super (insectide) and
treated with 100 or 200 mg/kg bw of Persea Americana for
60 days and the work of 8 in adult mice co-administratered 5
mg/kg of paraquat and 200 mg/kg bw of crocin (CCN) by
intraperitoneal route for 35 days. This might be as a result of
the action of antioxidant compounds contained in the
ethanolic extract of Afrostyrax lepidophyllus seeds. The
antioxidant molecules could have neutralized free radicals or
inhibited enzymes responsible of their production such as
aldose reductase, lipoxygenase and phospholipase [
resulting in cytoprotection against paraquat induced oxidative
stress. Indeed, phenolic compounds found in Afrostyrax
lepidophyllus directly contribute to antioxidative actions as
they are regarded to be the most important antioxidative
components [0 4% 431 Sych molecules and their actions can
prevent the cell membrane lipid peroxidation, thereby
reducing the MDA concentration and antioxidant enzymes
(SOD, CAT and peroxidases activities [*2,

5. Conclusion

Results from this study showed that ethanolic extract of
Afrostyrax lepidophyllus seeds can alleviated the toxic effects
of paraquat on the reproductive system and oxidative stress
inmale guinea pigs. This plant can be a source of bioactive
compounds with anti-toxicity potential and against oxidative
stress exposure.

6. Ethical Approval

Experimental protocols used in this study were strictly
conformed with the internationally accepted standard ethical
guidelines for laboratory animal use and care as described in
the European Community guidelines; EEC Directive
86/609/EEC, of the 24th November 1986.
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