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ABSTRACT: Infertility is a global concern among married couples. Severally treatment
approaches have been used over the years to proffer solution. This research aims at investigating
the kidney—induced injury from native herbal drugs-case study of certain herbs used in the
management of infertility in calabar. A total of 18 Wistar rats weighing 150 - 250 grams were
separated into 3 groups of 6 rats each and 2 groups were administered with 200 mg/kg each of
ethanol and n-hexane combined extracts for 7 days. Results showed that ethanol and n-hexane
extracts groups significantly affected the renal tissues of the experimental animals. While in
control group, a section of the kidney showed normal findings of glomeruli and renal tubules. The
ethanol extract group howed swollen glomeruli with deeply stained mesangial cells while the n-
hexane extract group showed the glomeruli had a hypocellular mesangium causing a peri-
arteriolar mesangial haemorrhage. Ethanol extract group and n-hexane extract group showed
injury to the renal tissues on histology.
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INTRODUCTION

In recent years, the medical community has increasingly recognized the potentials of natural
medicines to cause harm to various organs including the kidney [1]. Although some plants may
have medicinal values, sometimes the medicinal preparation inflicts side effect [2]. Cell injury
results from certain herbal products associated with complications which range from physical
violence to subtle cellular abnormalities such as mutation, reduced or impaired enzyme activity
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and cell injury. Generally, cell injury can arise from various pathologies such as hypoxia, ischemia,
chemical agents and drugs, physical agents; trauma, heat and infections, immunological reactions,
genetic defects, Hemoglobin S in SS disease, inborn errors of metabolism, and nutritional defects
[3,4,5]. Renal cell injury can be due to dehydration-induced concentration or extensive exposure
to crystal-forming substances resulting in crystallization of solutes in renal tubules [6]. These
deposited crystals then contribute to kidney injury by inducing direct and indirect cytotoxicity as
well as by setting up an auto-amplification loop of necro-inflammation [7,8,9]. Several case reports
in Europe, Asia and China indicate increasing incidence of herbal medicine-induced
nephrotoxicity [10,11. Kidney-induced injury from the use of herbal remedies is about 30-33% of
all cases of acute kidney failure in Africa [2,12,14]. Infertility may be a complication of other
diseases such as cardiovascular disease, cancer and metabolic dysfunction [15,20] . Although
various researches have been carried on infertility, the safety of these herbal remedies is still
doubtful even though effectiveness of some have been validated through research and clinical
studies [21].

MATERIALS AND METHODS

Collection of plant material

Fresh leaves of Ipomea alba (ufuk ikot), Emilia sonchifolia (awak mmong), Hygrophylia
polysperma (mmeme), Eremomastax polysperma (edem ididout), Dissotis rotundifolia Triana
(eyen ndang), Eremomastax speciose (ikpo ikong ukebe), Piper umbellatum (mweweb), as well as
seeds of Piper guinenses (mfri etinkeni), were obtained from Gabu market in Yala Local
Government Area of Cross River State, Nigeria. The plant was authenticated by a Botanist in the
Department of Botany, University of Calabar and assigned a voucher identification number:
Herb/Bot/UCC/0067 in January 2021. The leaves were air dried at room temperature, in
Biochemistry Laboratory, Department of biochemistry, University of Calabar. After which the
leaves were pulverized with an electric blender into powder forms, weighed and extracted
according to the method described in Extraction Technologies for Medicinal and Aromatic Plant
page 23-24 using 200ml of ethanol and n-hexane respectively.

The pulverized plant samples, 100g each were placed in Nol Whiteman filter paper, folded and
placed in chamber of the Soxhlet apparatus and extracted with 200ml of ethanol or n-hexane
extraction solvent heated in a flask. The extracts were subsequently concentrated to about 10
percent of their original volumes, using a rotary evaporator at <400C and dried to a semi solid
form in a water bath.

Preparation of plant extract

Equal weights (0.2 g) of all the ethanol extracts were measured into a mortar and dissolved with 4
ml mixture of Dimethyl sulfoxide (DMSO) water (0.2:3.8 v/v) using a pestle until a homogenized
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phase were obtained. Similarly, n-hexane extracts were prepared with 4 ml mixture of DMSO-
water (0.2:3.8 v/v).

Ethical approval

Ethical approval for the treatment and handling of experimental animal and human subjects was
obtained from the Faculty Animal Research Ethics Committee on Use and Care of Experimental
Animals, Faculty of Basic Medical Sciences, University of Calabar with the approval number;
184BCM2024.

Experimental animals

Eighteen (18) Wistar rats of both sexes, weighing between 150 - 250g were obtained from the
animal house of the department of Biochemistry, University of Calabar, Nigeria. The animals were
allowed to acclimatize for 7 days in ventilated cages under 12 hours’ light/dark cycle. The animals
were fed rat chow and allowed free access to water ad libitum throughout the period of the
experiment. The rats were randomly grouped into 3 experimental groups of six (6) rats each. Group
2 rats were administered with a calculated doses of 200 mg/kg body weight combined plant
extracts of ethanol. Group 3 rats were administered with a calculated doses of 200 mg/kg body
weight combined plant extracts of n-hexane. While Group 1 the control group were similarly given
water. All treatment lasted for seven days.

Collection of blood samples for biochemical analysis

At the end of 7days, the rats were anaesthetized using ketamine, dissected and blood samples were
collected through cardiac puncture using a 5ml syringe and needle into properly labeled sample
bottles. The blood samples were allowed to stand for 10 minutes and centrifuged at 3500 rpm for
15 minutes and serum obtained transferred into new labeled sample bottles, for the determination
of aspartate aminotransferase, alanine aminotransferase, and alkaline phosphatase according to the
method described by Randox®.[33]

Statistical analysis
Data obtained from this study were analyzed by using SPSS (2.1), and mean compared presented
as mean = standard error of mean (Mean + SEM).

RESULTS AND DISCUSSION

The ethanol and n-hexane groups significantly affected the renal tissues of the experimental
animals. In control group, a section of the kidney showed normal findings of glomeruli and renal
tubules. Ethanol extract group showed swollen glomeruli with deeply stained mesangial cells. N-
hexane extract group showed the glomeruli had a hypocellular mesangium causing a peri-arteriolar
mesangial haemorrhage. Ethanol and n-hexane extract groupsand showed injury to the renal tissues
on histology.
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Histological changes

Histopathological determination of the integrity of the kidney showed microscopic images of
kidney (x100) of control group (see figure 1). For this group, a section of the kidney showed
normal histology of the renal tissues.

For the ethanol extract, microscopic image of kidney (x100) of experimental animals treated with
1.0 ml ethanol extract, showed the kidney with swollen glomeruli, reduced bowman space and a
cellular mesangial matrix. The mesangial cells were deeply stained and there was peri-arteriolar
haemorrhages. The interstitium was scanty and contained congested blood vessels. The renal
tubules were closely packed and lined by swollen cells. These findings were suggestive of
glomeruli injury (see figure 2).

For the n-hexane extract, microscopic image of kidney at higher magnification (x400) for
experimental animals treated with 1.0ml n-hexane extract, showed kidney cells with glomeruli and
renal tubules. The glomeruli had a hypocellular mesangium with prominent bowman space. There
was periarteriolar mesangial haemorrhages and the intervening interstitium was scanty with
congested blood vessels. (See figure 3).

In recent times, herbal treatment for various diseases has taken a frontier in our environment.
Because most herbal supplements are without regulation, the risk of abuse is a common occurrence
with attendant ill effects .organ damage is one major manifestation of unregulated herbal treatment.
Herbal drugs have been gaining grounds globally especially in resource —poor countries.
Researches show that about 80% of the world population are involved in taking herbal based drugs
for various health challenges. Many of the medicinal plants have their side effects [22].
Aristolochic acid is the most implicated substance associated with renal damage following herbal
drugs ingestion [22]. This study focuses attention on the effect of various herbal plants on the renal
tissues. It is known to cause nephritis, renal tubular defects and some renal malignancies [23, 24]
.In this study, histological findings of the renal tissues following the administration of the plant
extract showed various degrees of kidney injury which were more pronounced at higher
magnification. This agrees with the findings of some other researchers [22, 25]. Adejumo et al
reported a case of acute kidney injury following the use of herbal vaginal pessary in a 22 year old
female client [26]. Potential toxicities of herbal drugs are unknown to many people. Herbal drugs
are known to cause up to 11 to 38% of acute kidney injury in hospital setting [27, 28, and 29].
Other authors concluded that in Africa, acute renal failure arising from the use of herbal remedies
account for 30-35% of all cases of acute kidney failure in Africa [30,31] Herbal drugs are
associated with high mortality and morbity and these are common findings in our environment
[32]. Renal tubules are involved in active transport and urinary concentration, and therefore the
localized concentration of these toxins is high, leading to direct injury to tubular cells.
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CONCLUSION

We conclude that though many herbal extracts are of medicinal value, however, caution should
be taken if given for a long time, as this may result in acute injury of renal tissues. A thorough
assessment of the kidney should be done before, during and prolonged therapy with herbal
formulations and drugs.
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200mg/kg body weight ethanol extract on the body weight of experimental animals after a
treatment period of 7 days.

39


https://www.eajournals.org/

International Journal of Biochemistry, Bioinformatics and Biotechnology Studies
Vol.9, No.1, pp.33-41, 2024

Print ISSN: 2397-7728(Print)

Online ISSN: 2397-7736(Online)

Website: https://www.eajournals.org/

Publication of the European Centre for Research Training and Development -UK

group 1 rats = 1.0ml 0.9 normal saline
group 3 rats=1.0ml F2in 0.9 normal saline

E 300

o0

(7]

® 250

E

& 200

®

=

s 150

E

] 100

Q.

x

wl

5 50

e

)

'd_J O T T T 1
S 0 2 4 6 8

Number of Days

Figure 2: Effect of 200mg/kg body weight n-hexane extract on the body weight of experimental
animals after a treatment period of 7 days
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Plate 2: Microscopic image of kidney (x400) of experimental animals treated with 200 mg/body
weight ethanol extract.
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Plate 3: Microscopic image of kidney (x400) of experimental animals treated with 200 mg/body
weight n-hexane.
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