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Abstract: The present study was undertaken to evaluate the effects of Hutch
leaves Ethanolic Extract (EE) on reproductive parameters, toxicity
biochemical markers and oxidative stress indicators in does exposed to
Potassium Dichromate (PD). Thirty-six nulliparous sexually mature does of
eight months; weighing 2.80-3.00 kg were divided into six groups of six
animals, comparable in terms of Body Weight (BW). After mating, group TO
received distilled water, while groups T0-, VC100, EE100, EE200 and
EE400 were treated with 40 mg/BW of PD. Also, group VC100 received 100
mg/BW of vitamin C, while groups EE100, EE200 and EE400 received
respectively 100, 200 and 400 mg/BW of EE of hutch leaves. Results showed
that urea, creatinine, total cholesterol, alanine aminotransferase and aspartate
aminotransferase were significantly higher; with lower total protein levels in
TO- concerning the other groups. The follicle-stimulating hormone was
significantly lower in TO- as compared to the other groups. Catalase and total
peroxidase activities decreased significantly while malondialdehyde and
superoxide dismutase increased significantly in TO- than in other groups.
From these results, EE of Hutch leaves has protected does against the toxic
effects of PD. It can therefore be used to improve female reproduction.

Keywords: Ethanolic Extract, Crassocephalum bauchiense, Potassium
Dichromate, Rabbit Does, Reproductive Parameters

Introduction

Reproduction is the essential function that allows
species continuity. It improves productivity and
perpetuates animal species (Gayrard, 2007). Its
perturbation or dysfunction leads to negative
consequences on animal productivity (Tamboura et al.,
2006). Many factors like ambient temperature, feed type,
ration composition, age and exposure to xenobiotics such
as drugs and heavy metals can be responsible for this
perturbation (Hafez and Hafez, 2005). One of the main
mechanisms by which these factors alter reproduction is
Oxidative Stress (OS). Oxidative stress occurs when the
generation of Reactive Oxygen Species (ROS) and other
radical species exceeds the scavenging capacity of
Antioxidants (AQO) in an organism (Levente, 2016).
Oxidative stress is involved in endometriosis, ovarian

% Science

Publications

cancer, polycystic ovary disease, intrauterine growth
restriction, abortions, retardation of embryo growth and
various other pathologies affecting the female
reproductive process (Agarwal et al., 2003), through
induction of cell-membrane damage, DNA damage and
apoptosis (Jurisicova et al., 1996).

When humans and animals are exposed to heavy
metals like iron, copper, cadmium, chromium, mercury,
nickel and vanadium contribute OS and carcinogenic
effects, resulting in lipid peroxidation, depletion of
protein and many other effects (Valko et al., 2005). The
harmful action of these heavy metals can however be
alleviated by antioxidant substances which scavenge the
free radicals and detoxify the organism (Mouokeu et al.,
2011). Plants thanks to their diverse bioactive molecules
(phenols, flavonoids, alkaloids, tannins, triterpenes)
constitute the main source of natural AO molecules,
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which can eliminate or neutralize the deleterious ROS
(Shahidi and Naczk, 2003). The anti-oxidant properties of
various plants on animal reproduction have been studied.
The studied plants include Allium sativum aqueous extracts
(Raji et al., 2012), leaves of Tribulus terrestris (Mossa et al.,
2015), leaves of Momordica charantia (Adewale et al.,
2014), Phoenix dactylifera and Nasturtium officinale
(Adaay and Mosa, 2012), essential oils of Syzygium
aromaticum (Boudou et al., 2013) and guava leaves (Ngoula
et al., 2017). Results obtained were interesting for some
researchers while others reported a less significant impact of
the extracts on reproductive performance.

Studies are limited to some plants only, yet many other
plants can be potential candidates for reproduction
improvement in breeding animals. It is the case of
Crassocephalum bauchiense. The antioxidant activities of
some species of the Crassocephalum genus are well
described (Yehouenou et al., 2010). Crassocephalum
bauchiense is a species of flowering plant in the
Asteraceae family. Phytochemical tests have shown that
it contains many antioxidant compounds such as phenols,
flavonoids, alkaloids, tannins, triterpenes and sterols
(Mouokeu et al., 2011). Thus, it could alleviate the oxidative
stress induced by heavy metals on animal reproduction. The
current study was therefore initiated to contribute to the
improvement of reproduction in farm animals using
medicinal plants. More specifically, to contribute to increase
in knowledge on available natural sources of antioxidants
(Crassocephalum bauchiense) that can fight against
oxidative stress induced by exogenous sources like heavy
metals (e.g., potassium dichromate) which negatively affect
farm animals (e.g., rabbit doe) reproduction.

Materials and Methods
Animal Material

Thirty-six adult fertile rabbit-does (New Zealand
breed) of 8 months old, weighing 2.8-3.0 kg, produced at

Teaching and Research Farm of the University of
Dschang were used. They were treated against external
(Exo) and internal (Hemo) parasites by subcutaneous
injection of an ivermectin solution (0.1 mil/kg BW),
repeated after two weeks.

Lodging and Feeding

Animals were housed in a cement block building with
a sheet metal roof, plastered and open 1/3 upper section
for ventilation and lighting. They were kept individually
in wire cages (galvanized metal, 96 cm long, 40 cm wide,
15 cm high). Each cage was equipped with a feeder and a
drinker (800 mL capacity). The building was previously
disinfected with a solution of javel water and cresyl (1/2 |
each mixed in 20 | water) which was sprayed in the
building and all the cages. The active ingredient sodium
hypochlorite in javel water denatures proteins in
microorganisms and is effective in killing bacteria, fungi
and viruses. Cresyl is based on phenolic oil and cresol oil
which penetrate treated surfaces faster eliminating
bacteria, fungi and viruses. Animals were introduced in
the cages two weeks after disinfection. Throughout the
trial period, animals received complete feed and water ad
libitum. The composition and chemical characteristics of
this feed are summarized in Table 1. Since the animals
are experimental, they have to receive the same feed
with known composition and chemical characteristics
to avoid variation caused by feed.

Plant Material

Leaves of C. bauchiense (Fig. 1) were collected
from Ndop (North West Region of Cameroon). The
species had been identified and authenticated at the
Cameroon National Herbarium in Yaounde where a
voucher specimen was deposited, by referring to
sample number 7954/SRF/Cam.

Fig. 1: Entire Crassocephalum bauchiense plant
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Plant Extract Preparation

The leaves of C. bauchiense were dried at room
temperature for 10 days and powdered to coarse
particles using a grinding mill. Approximately 250 g of
powder was soaked in 1.25 litres of ethanol and left at
room temperature for 72 h. The mixture was filtered
through a Whatman Filter N° 3 and the filtrate
evaporated in the oven at 50°C to obtain the ethanolic
extract. Solutions of the ethanolic extract of C.
bauchiense leaves were prepared at different
experimental doses by dissolution in distilled water,
which served as a vehicle.

Preparation of Potassium Dichromate and Vitamin
C solutions

Potassium dichromate solution was prepared by
dissolving a known quantity of potassium dichromate
crystals (from Sigma Aldrich, Germany), in distilled
water in such a way to obtain a final solution with a
concentration of 40 mg/ml. The dose of potassium
dichromate 40 mg/kg body weight used was from a
preliminary study carried out by Authors based on
values from (Navya et al., 2018).

Soluble tablets (Vitamin C Cevite) containing 500
mg of vitamin C each were used. The tablets were
dissolved with distilled water to obtain a solution
concentrated at 100 mg/ml.

Experimental Design

Thirty-six fertile rabbit-does were mated with
untreated sexually mature males, with a sex ratio of 1: 2
(18 for 29) and randomly divided into 6 groups of 6
rabbit-does each, comparable in terms of Body Weight
(BW). The 6 groups were assigned different treatments for
27 days post-coitum, as indicated in Table 2.

On the 28th day post-coitum, animals were sacrificed
for evaluation of fertility parameters, toxicity biochemical
markers and oxidative stress indicators. The liver and
kidneys were also dissected out and their weights and
volumes were determined.

Fertility Traits
Number and Viability of Fetuses

The uterus was opened and the number of fetuses
obtained by counting. The viability rate was calculated

Table 2: Different groups of animals with corresponding treatment

by dividing the number of viable fetuses by the total
number of fetuses times 100.

Resorptions

The number of corpus luteum was counted on the
ovaries. The uterus was steeped in a 2% sodium hydroxide
solution for 10 minutes and the number of implantation
sites was counted to determine the number of resorptions
as described by (Lim et al., 2010). The number of corpus
luteum was compared to the number of implantation sites
which permitted to determine the number of pre-
implantation resorptions using the following formula
(Wolterbeek et al., 2004).

Pre-Implantation Resorptions = Number of Corpus
Luteum — Number of Implantation Sites

Post-implantation resorptions were early when only
placenta tissues were visible and late when placenta
tissues and embryonary tissues were observed. The
following formula was used.

Table 1: Composition and chemical characteristics of the feed

Ingredients Quantities (%)
Maize 27.00
Wheat bran 14.00
Kernel cake 18.00
Soybeans cake 5.00
Cotton cake 4.00
Premix10% * 5.00
Fish meal 3.00
Palm oil 2.00
Sea-shells 1.50
Salt 0.50
Rice bran 20.00
Total (kg) Chemical characteristics 100.00
Metabolisable energy (kcal/kg) 2435.23
Crude proteins (% DM) 16.47
Crude cellulose (% DM) 13.65
Calcium (% DM) 1.26
Phosphorus (% DM) 0.55
Sodium (% DM) 0.28
Lysine (% DM) 0.83
Methionine (% DM) 0.36

Premix10% *: Mixture of vitamins A, B complex, D, K and E
plus Iron, Cu, Zn, Se, Mn, Methionine, Lysine principally and
incorporated at 5% in the diet

Group TO TO- VC100 EE100 EE200 EE400
Distilled water (1 ml/kg bw) 1 - - - - -
Potassium dichromate (mg/kg bw) 0 40 40 40 40 40
Vitamin C (100 mg/ml/kg bw) - - 100 - - -

C. bauchiense extract (mg/kg bw) - - - 100 200 400

TO: Distilled water; TO-: Potassium dichromate only; VC100: Vitamin C at dose 100 mg/kg BW; EE100, 200 and 400: Ethanolic
extract of C. bauchiense at doses 100, 200 and 400 mg/kg BW respectively
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Post-Implantation  Resorptions Number of

Implantation Sites — Number of Life Fetuses
Biochemical and Hormonal Analyses

Blood samples were obtained by cardiac puncture
and collected without anticoagulant for biochemical
dosages. The blood samples (5 mL) were obtained
between 6:30 and 7:30 am by cardiac puncture and
stored at 4°C. Sera were collected 12 h later for the
estimation of biochemical parameters and reproductive
hormone levels. The biochemical parameters analyzed from
sera were Aspartate aminotransferase (AST), Alanine
aminotransferase (ALT), Urea (Ur), Creatinine (Cr), Total
Cholesterol (TC) and Total Proteins (TP), measured using a
spectrophotometer. The biochemical measurements were
performed according to the details given in the instructions
of the commercial Chronolab kits (Barcelona, Spain).
Follicle-Stimulating  (FSH), Luteinizing (LH) and
progesterone hormones were measured in sera using
AccuDiagTM ELISA kits from OMEGA DIAGNOSTICS
LTD (Scotland, England). FSH and LH concentrations were
obtained from linear regression equations. For progesterone,
concentrations were obtained by projecting optical
density of samples read on ELISA meter on calibration
curves of progesterone constructed from standard
concentrations provided by Kits.

Oxidative Stress Markers

Activities of Superoxide Dismutase (SOD), Total
peroxidase, Catalase (CAT) and concentration of
Thiobarbituric Acid Reactive Substances (TBARS) in the
ovary were measured using the methods proposed by
(Misra and Fridovich, 1972; Moron et al., 1979; Aebi,
1984), respectively. Activities of Catalase (CAT), total
peroxidase, Superoxide Dismutase (SOD) and level of
Thiobarbituric Acid Reactive Substances (TBARS) that is,
Malondialdehyde (MDA) in the ovary were measured by
spectrophotometer.

Statistical Analysis

Data were submitted to one-way Analysis of Variance
(ANOVA) to test the effects of different treatments on
studied parameters. The Duncan test was performed to
separate means when there was a significant difference.
The results were expressed as mean + standard deviation
and a limit of significance was fixed at 5%. The software
SPSS 20.0 was used for the analysis.

Results

Effects of Ethanolic Extract of C. Bauchiense on
Toxicity Indicators in Rabbit-Does Exposed to
Potassium Dichromate

Table 3 summarises the effects of ethanolic extract of C.
bauchiense on biochemical markers of toxicity in rabbit-does
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exposed to potassium dichromate. Generally, the sera
concentrations of creatinine and urea were significantly
(P<0.05) higher in potassium dichromate-treated animals
compared to other groups. Sera concentrations of ALT, AST
and total cholesterol increased significantly (P<0.05) in
heavy metal-treated (TO-) rabbit-does compared to other
groups. A significant decrease (P<0.05) was observed in total
proteins in TO- does concerning those given distilled water
only. Administration of C. bauchiense ethanolic extract led
to a significant decrease (P<0.05) in ALT, AST and
creatinine and an increase (P<0.05) in total proteins.

Effects of Ethanolic Extract of C. Bauchiense on
Some Reproductive Parameters in Rabbit-does
Exposed to Potassium Dichromate

Fertility Traits of Rabbit-does

The effects of ethanolic extract of C. bauchiense on
fertility traits in rabbit-does exposed to potassium
dichromate are summarised in Table 4 The numbers of
fetuses, corpus luteum, placentas, implantation sites,
viable fetuses and pre-implantation resorptions were
significantly higher (P<0.05) in females treated with 200
mg/kg BW of C. bauchiense extract compared to other
treatments, but no significant difference was noticed.
The placenta weight increased insignificantly (P>0.05)
in females receiving an ethanolic extract of C.
bauchiense referring to TO and TO- females. The contrary
was observed for the number of total resorptions.

Reproductive Hormones

The effects of ethanolic extract of C. bauchiense on
serum concentration of reproductive hormones in
rabbit-does exposed to potassium dichromate are
represented in Table 5.

Sera concentration of FSH increased significantly
(P<0.05) in rabbit-does submitted to the higher doses (200
or 400 mg/kg BW) of C. bauchiense ethanolic extract
compared to potassium dichromate-treated animals (TO-)
and rabbit-does receiving distilled water (T0). Serum LH
decreased significantly (P<0.05) in rabbit-does
challenged with potassium dichromate only and all doses
of C. bauchiense ethanolic extract concerning rabbit-does
treated with distilled water (T0) and vitamin C. However,
progesterone concentrations in serum were comparable
among all treatments.

Effects of Ethanolic Extract of C. bauchiense on
Oxidative Stress Indicators in Rabbit does Exposed
to Potassium Dichromate

Table 6 summarises the effects of ethanolic extract of
C. bauchiense on oxidative stress indicators in rabbit-
does challenged with potassium dichromate. Catalase
activity increased significantly (P<0.05) in rabbit-does
co-exposed to potassium dichromate and all doses of C.
bauchiense ethanolic extract and TO concerning those
receiving only potassium dichromate(TO0-).
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Malondialdehyde concentration increased significantly
(P<0.05) in rabbit-does challenged with potassium
dichromate only. Administration of C. bauchiense
ethanolic extract or vitamin C brought about a significant
decrement in the level of this oxidative stress indicator.
Total peroxidase activity increased significantly (P<0.05)

doses of C. bauchiense ethanolic extract as compared to
those receiving only potassium dichromate(TO0-).
Superoxide dismutase activity increased significantly
(P<0.05) in rabbit-does challenged with potassium
dichromate only with respect does co-exposed to
potassium dichromate and all doses of C. bauchiense

in rabbit-does co-exposed to potassium dichromate and all ethanolic extract and TO.

Table 3: Effects of ethanolic extract of C. bauchiense on biochemical markers (Mean + SE) of toxicity in rabbit-does exposed to
potassium dichromate

Controls C. bauchiense doses (mg/kg bw)

Biochemical

markers of toxicity TO TO- VC100 EE100 EE200 EE400 P

Creatinine (mg/dl) 1.16+ 247+ 1.58+ 1.48+ 1.56+ 1.48+ 0.00
0.26° 0.372 0.48% 0.17b¢ 0.40b¢ 0.53b¢

Urea (mg/dl) 33.72+ 46.91+ 39.64+ 42.89+ 43.19+ 42.36+ 0.37
2.20° 6.782 5.26%® 8.33® 6.95% 411%®

ALT (IU/ml) 18.69+ 27.09+ 15.19+ 15.06+ 16.50+ 19.38+ 0.01
4.12° 5.632 2.15b¢ 3.13° 2.60° 2.440

AST (IU/ml) 11.08+ 19.95+ 13.25+ 12.67+ 13.48+ 11.42+ 0.00
1.04b 5.218 1.63° 2.40° 2.85b 0.73°

Total proteins (g/dl) 413+ 2.99+ 4.93+ 3.81% 5.22+ 4.19+ 0.00
0.71b 0.51°¢ 0.46° 0.39¢ 0.632% 0.620¢

Total cholesterol (mg/dl) 27.56+ 42.59+ 36.79+ 41,19+ 40.21+ 47.67+ 0.00
8.32¢ 4.348 4.43%® 2.09b¢ 4.81% 5.982

a, b, c: Values affected with the same letter in the same line are not significantly different (P>0.05). TO: Distilled water; TO-: Potassium dichromate
only; VC100: Vitamin C at dose 100 mg/kg BW; EE100, 200 and 400: Ethanolic extract of C. bauchiense at doses 100, 200 and 400 mg/kg BW
respectively

Table 4: Effects of ethanolic extract of C. bauchiense on fertility traits (Mean + SE) in rabbit-does exposed to potassium dichromate

Controls C. bauchiense doses (mg/kg bw)

Fertility traits TO TO- VC100 EE100 EE200 EE400 P

Number of foetuses 7.00% 6.25% 5.67% 7.00% 5.67% 8.00+ 0.80
0.822 1.712 1.532 0.002 1.892 2.242

Number of corpus luteum 7.75% 7.50+ 6.00+ 7.00+ 6.67+ 8.00+ 0.60
1.702 0.58? 1.732 0.002 1.522 2.242

Number of placentae 7.75% 7.50+ 5.67+ 7.00+ 6.00+ 8.00+ 0.65
1.718 0.582 1.532 0.002 1.65% 2.242

Weight of placenta 4.87+ 4.69+ 6.06+ 3.59+ 5.48+ 6.14+ 0.04
1.442 1.582 0.742 0.38° 0.97% 1.222

Number of implantation sites 7.75% 7.50% 5.67% 7.00x 6.67% 8.00x 0.21
1.718 0.582 1.532 0.002 1522 2.24%

Number of pre-implantation resorptions 0.00+ 0.00+ 0.33% 0.00+ 0.00+ 0.00+ 0.09
0.00? 0.00? 0.172 0.002 0.002 0.00

Number of post-implantation resorptions 0.75% 1.25+ 0.00+ 0.00+ 1.00+ 0.00+ 0.76
0.50? 0.892 0.002 0.002 0.732 0.002

Number of total resorptions 0.75¢ 1.25+ 0.33+ 0.00+ 1.00+ 0.00+ 0.35
0.50? 0.892 0.172 0.002 0.732 0.002

Number of viable fetuses 7.00% 6.25% 5.67% 7.00% 5.67% 8.00+ 0.80
0.822 1.718 1.532 0.00* 1.892 2.242

Number of dead fetuses 0.00+ 0.00+ 0.00% 0.00% 0.00+ 0.00% 1.00
0.00? 0.00? 0.00? 0.00? 0.002 0.00?

TO: Distilled water; TO-: Potassium dichromate only; VC100: Vitamin C at dose 100 mg/kg BW; EE100, 200 and 400: Ethanolic extract of C.
bauchiense at doses 100, 200 and 400 mg/kg BW respectively
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Table 5: Effects of ethanolic extract of C. bauchiense on sera concentration of reproductive hormones (Mean + SE) in rabbit-does

exposed to potassium dichromate

Controls C. bauchiense doses (mg/kg bw)

Serum content in

reproductive hormones TO TO- VC100 EE100 EE200 EE400 P

FSH (mIU/ml) 10.67+ 4.80+ 9.67+ 6.25+ 9,00+ 9.67% 0.00
2.072 1.3¢ 2.08? 1.5b¢ 2.16% 1.152

LH (mlIU/ml) 5.78+ 3.24+ 5.53+ 3.45+ 4.35% 4.65+ 0.00
0.652 0.33¢ 0.422 0.85% 0.33% 0.98%

Progesterone (ng/ml) 51.88+ 50.14+ 51.05+ 50.52+ 50.82+ 50.29+ 0.63
1.222 1.092 3.152 2.892 1.422 1.392

TO: Distilled water; TO-: Potassium dichromate only; VVC100: Vitamin C at dose 100 mg/kg BW; EE100, 200 and 400: Ethanolic extract of C. bauchiense at
doses 100, 200 and 400 mg/kg BW respectively, FSH: Follicle-Stimulating Hormone LH: Luteinizing Hormone
a, b, c: Values affected with the same letter in the same line are not significantly different (P>0.05)

Table 6: Effects of ethanolic extract of C. bauchiense on oxidative stress indicators (Mean + SE) in rabbit-does exposed to potassium

dichromate

Controls C. bauchiense doses (mg/kg bw)

Oxidative stress indicators TO TO- VC100 EE100 EE200 EE400 P

CAT (uUM/min/g of tissue) 10.02+ 5.43+ 8.45+ 9.03% 8.71% 8.57% 0.00
1.652 0.55¢ 1.29% 0.942 0.90% 0.96%

MDA (uM/g of tissue) 0.08+ 0.24+ 0.11+ 0.13+ 0.06+ 0.03+ 0.00
0.02¢ 0.052 0.02° 0.01° 0.01 0.01¢

SOD (uM/min /g of tissue protein) 0.38+ 0.61+ 0.36+ 0.52+ 0.38+ 0.44+ 0.00
0.06° 0.122 0.05¢ 0.02° 0.04¢ 0.03t¢

Total peroxidases (UM/g of tissue) 36.05+ 2415+ 31.94+ 48.82+ 40.61+ 45,54+ 0.00
3.42¢ 4.09¢ 4.824 3.71% 2.76b¢ 4,918

TO: Distilled water; TO-: Potassium dichromate only; VC100: Vitamin C at dose 100 mg/kg BW; EE100, 200 and 400: Ethanolic extract of C.
bauchiense at doses 100, 200 and 400 mg/kg BW respectively, CAT: Catalase Activity, MDA: Malondialdehyde, SOD: Superoxide Dismutase
a, b, ¢, d, e: Values affected with the same letter in the same line are not significantly different (P>0.05)

Discussion

Exposure of animals to heavy metals can lead to
adverse effects on their health in general and on their
reproduction particularly. The kidney and liver are
important organs in the evaluation of the toxic potential of
a substance (Oloyede et al., 2011). These organs are
associated with the metabolism and excretion of toxic
substances (Mossa et al., 2015), such as heavy metals.
Kidneys perform two major functions: Excrete most of the
end products of body metabolism and xenobiotics and
control the concentrations of the constituents of the body
fluids (Anderson, 1977). Urea and creatinine are markers
of renal function in routine analysis. In kidneys, urea is
filtered out of the blood by glomeruli and is partially being
reabsorbed with water. Creatinine is a breakdown product
of creatine phosphate in muscle and is usually produced
at a fairly constant rate by the body depending on muscle
mass (Zuo et al., 2008). A high level of serum aspartate
aminotransferase indicates liver damage that might be
contributed to viral hepatitis, cardiac infarction and
muscle injury. Serum alanine aminotransferase is more
specific to the liver and is thus a better parameter for
detecting liver injury (Williamson et al., 1996).
Biochemical analyses in the current study showed an
increase in activities of alanine aminotransferase,

aspartate aminotransferase and concentrations of
creatinine, urea and total cholesterol with a decline in total
protein levels in rabbit-does challenged with potassium
dichromate only compared to those that were co-exposed
to the heavy metal and C. bauchiense ethanolic extract or
vitamin C. Increase in cholesterol level might be due to
less utilization of these nutrients at the tissue level. The
increase in creatinine and urea could be attributed to the
dysfunction of the glomerulus, which are the structures
responsible for renal filtration. The increase in sera urea
could also be explained by the increase in protein
catabolism, due to the high synthesis of the enzyme
arginase which intervenes in urea production as this
increase in protein catabolism may be associated with a
decline in total proteins. Thus, can be attributed to
alterations in these organs by the heavy metal, chromium,
which can induce oxidative stress. These effects of heavy
metals on rabbit-does demonstrate that chromium toxicity
is associated with hepatotoxicity and nephrotoxicity.
These results agree with earlier findings from
(Balakrishnan et al.,, 2013) who demonstrated that
administration of 10 mg/kg BW single dose chromium to
rats increased cholesterol, ALT, urea, creatinine and
MDA levels while total proteins concentration decreased;
(Saha et al., 2017) administered 1/25 LD50 potassium
dichromate to rats for 90 consecutive days and reported
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increments in liver and kidney weights, cholesterol level,
ALT and AST activities with a decrement in plasma
protein and albumin concentrations in the animals.

Yousif and Ahmaed (2009) (Yanardag et al., 2007;
Soudani et al., 2013; Abbas and Ali, 2007; Zhu et al., 2014)
illustrated alteration in animal’s health by the other metals
lead and cadmium.

These results reflect those of a study on MgO-NPs by
(Mangalampalli et al., 2017). A similar type of activities
was observed in an acute study with NiO-NPs
administration by Dumala et al., 2018 including the
findings of Emad and Shimaa, 2016; Ezejiofor and
Orisakwe, 2017; Kolakota et al., 2017; Bugata et al.,
2019; Jotham et al., 2018.

Interestingly, the results of the present work indicated
that when does intoxicated with potassium dichromate
were concomitantly administered the plant extract or
vitamin C, the above-mentioned parameters were similar
to the values of animals that received distilled water only.
This suggests the protective effect of the plant extract. C.
bauchiense is rich in bioactive molecules (phenols,
flavonoids, terpenoids) with anti-oxidant properties
capable of scavenging ROS induced by potassium
dichromate. Results of the present investigation are
similar to those of (Mohamed and Saber, 2011), who
demonstrated the protective effect of Ambrosia maritima
extract in rats exposed to potassium dichromate.

Potassium dichromate exposure induced a decrease in
FSH and LH. This might be due to the alteration in the
synthesis of the peptide hormones in the pituitary. FSH
and LH are hormones synthesized from proteins captured
from the blood. Thus, the reduction in total proteins in
blood might contribute to decreases in FSH and LH
concentrations in heavy metal-treated rabbit-does. The
decrease in levels of these sex hormones recorded in this
study is following those registered in female rats exposed
to potassium dichromate by (Assasa and Farahat, 2014)
suggesting a disruption of steroidogenic function as well as
those of (Kareema and Abdul-Hadi, 2016).

However, this is contrary to the findings of (Daku and
Salisu, 2016) who reported no significant effect of lead on
LH level. Restoration of the levels of these hormones in
females co-exposed to the heavy metal and ethanolic
extract of C. bauchiense support protective effect of the
plant extract. As the increase in protein levels was also
observed in animals co-exposed to the heavy metal and plant
extract, it could be speculated that the extract stimulates the
synthesis of the peptide hormones. Similar observations were
made following the administration of aqueous extract of
Asparagus officinalis roots to female rats at doses of 100,
200, 400 mg/kg/bw orally for 28 days (Hojatollah et al.,
2016) leading to significant increase in serum levels of
GnRH, FSH, LH, estrogen and progestin hormones
compared to control group. However, progesterone, which is
a steroid hormone produced in the ovaries in response to
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gonadotrophin (LH) stimulation, remains comparable
among all treatments. This is not surprising, since all
the females were pregnant and thus the progesterone
had reached a certain level to maintain gestation
successfully.

Several animal studies provide evidence that
hexavalent chromium is a developmental toxicant in rats
and mice (ATSDR, 2016). Adverse developmental effects
in animals include a greater incidence of post-
implantation loss, decreased fetal body weight, reduced
ossification and decreased number of live fetuses
(ATSDR, 2016). Effects found on female reproductive
toxicity in mice and rats include: Lengthening of the
estrous cycle; decreased mating and fertility indices;
decreased numbers of corpus luteum, implantation sites
and live fetuses/litter; and increased frequencies of pre-
and post-implantation loss (Levente, 2016). The present
study showed a decrease in the number of resorptions and
an increased placenta weight in animals administered the
highest dose of C. bauchiense. There was also a decrease
in the number of corpus luteum, placenta, implantation
sites and fetuses in potassium dichromate -treated does as
compared to rabbit-does co-exposed to the heavy metal
and C. bauchiense. The decrease in the number of fetuses
may be a consequence of the decrease in the number of
implantation sites due to oxidative damage caused by
potassium dichromate in the placenta which is
susceptible to OS. The improvement of these
parameters in the C. bauchiense-treated rabbit-does
may be attributed to the ROS scavenging capacity of
the extract. These results agree with those reported by
(Levente, 2016).

Results of this work showed that treatment with
potassium dichromate induced OS notified by a
significant decrease in CAT and peroxidase activities and
increase in MDA and SOD as compared to control values.
The decrease in CAT and peroxidase and increase in
MDA and SOD might be in response to increased
oxidative stress and lipid peroxidation brought about by
the presence of the heavy metal. Results obtained for the
OS biomarkers reflect those reported by (Mehany et al.,
2013; Shati, 2014; Mohamed and Saber, 2011) in rats
treated with potassium dichromate. Results revealed that
co-administration of C. bauchiense leaves ethanolic
extract with heavy metal in rabbits does restore CAT,
SOD and peroxidase activities and MDA level at the
reference values. Kenfack et al. (2018) showed similar
results in male guinea pigs receiving 80 mg/kg bw of
acetamiprid for 90 days, concerning the control group.
This was similar to the report made by (Vemo et al.,
2017) in guinea pigs exposed to cypermethrin (137.5
mg/kg bw) only, as compared with those co-treated
with ethanolic extract of B. engleriana leaves.

Ngoumtsop et al. (2017) equally registered close
values in Japanese quail receiving 75 mg/kg bw of



Chongsi Margaret Mary Momo et al. / American Journal of Animal and Veterinary Sciences 2021, 16 (2): 151.161

DOI: 10.3844/ajavsp.2021.151.161

Antouka Super® in comparison with the control group.
The administration of 200 mg/kg bw of aqueous leaves
extracts of Persea americana brought about a restoration
of these oxidative stress indicators. These agree with the
results of (Oyinloye et al., 2016) after daily administration
of 200 mg/I cadmium to rats for 21 days; and treatment with
agueous extract of Aframomum melegueta (400 mg/kg bw);
(Jotham et al., 2018) in rats exposed to diethylnitrosamine
(200 mg/kg bw) and treated with Acanthospermum hispidum
extracts (250 mg/kg bw); (Bugata et al., 2019) in lead
intoxicated rats; and (Kader and Kalapuram, 2017) on
potassium dichromate exposed rats. These mitigate the
oxidative stress induction activities of heavy metals and
pesticides on animals and the antioxidant capacities of plant
extracts which can be attributed to their bioactive
components such as phenols, flavonoids and alkaloids.

The observed normalization trend of CAT, SOD,
peroxidase and MDA following C. bauchiense leaves
ethanolic extract administration could be due to the
scavenging effect of this extract. The high potential of
phenolic compounds to scavenge radicals might be
explained by their ability to donate a hydrogen atom from
their phenolic hydroxyl groups. Phytochemical studies by
(Mouokeu et al., 2011) showed that C. bauchiense
contains phenolic, terpenoids (thymol, carvacrol),
flavonoids (diosmetin, luteolin and apigenin), tannins and
alkaloids. According to (Singh et al., 2005), the
antioxidant activity of plant extracts may not only be
attributed to the major compounds, since minor
compounds might play a significant role in the
antioxidant activity and synergistic effects were
reported. Therefore, the possible mechanisms of
protective activity of C. bauchiense leaves ethanolic
extract could arise from the free radical scavenging
effects, preventing lipid peroxidation and improving
the antioxidant system of the body. The dose of
400mg/kg BW of C. bauchiense leaves ethanolic
extract could be suggested for use since it is at this dose
that most of the parameters were improved.

Conclusion

Overall, results from the present study suggest that
ethanolic extract from C. bauchiense leaves exhibit a
protective effect against potassium dichromate-induced
toxicity in the reproductive function of rabbit does. This
was put to evidence by the extract improvement on
biochemical markers of toxicity, fertility traits as well as
reproductive hormones and oxidative stress indicators. As
heavy metals are ubiquitous toxicants, the inclusion of
such plant extract in the breeding of the animals may
alleviate the toxicity of the xenobiotics, therefore improve
on reproductive performances.
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