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ABSTRACT

The kidneys play a vital role in the excretion of waste products and toxins such as urea, creatinine and uric acid, regulation of extracellular fluid volume, serum
osmolality and electrolyte concentrations, as well as the production of hormones like erythropoietin and 1,25 dihydroxy vitamin D and renin. In this study, the
nephroprotective effect of Telfaria occidentalis leaf extract against oxidative stress-induced kidney damage with 2,4-dinitrophenyl hydrazine in Albino rats was
investigated. Male rats received 40 mg/kg body weight of 2,4-DNPH except the negative contol. The resulting oxidative stressed kidney damaged rats were pre-
treated with ethanol and aqueous leaf extracts of Telfaria occidentalis for 21 days. After the period of treatments, hematological evaluations were carried out on the
serum of the animals. Results showed significant elevated serum creatinine, urea, bilirubin, ammonia but a decrease in bicarbonate and erythropoietin levels when
compared with the normal control rats. But an increase in serum serum creatinine, urea, bilirubin, ammonia was ameliorated in groups pretreated with the same
concentrations of ethanol and aqueous leaf extracts of Telfaria occidentalis. Also, the decrease in serum levels of bicarbonate and erythropoietin in 2,4-DNPH-
intoxicated rats was significantly (p<0.0001) elevated in groups pretreated with the same concentrations of ethanol and aqueous leaf extracts of Telfaria occidentalis
when compared with the positive control group. There was no significant (p<0.0001) difference in the pharmacological effect of both ethanol and aqueous leaf
extracts of Telfaria occidentalis in the treated animals and this further support the oral consumption of fluted pumpkin leaf. The serum kidney function parameters
indicate that the toxicant actually caused serious oxidative damage but treatment with extract help to remedy the observed damage. This implies that the leaf extract
of Telfaria occidentalis helps to mitigate the oxidative damage caused by 2,4-dinitophenyl hydrazine. This result implies that fluted pumpkin consumption can help
to heal oxidative damage condition and protect against deleterious effect of oxidative stress on the kidney.
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1.0 INTRODUCTION

The plant kingdom constitutes exhaustive resources which mankind can use directly or manipulate to suit her various purposes. The use of herbal plants
as ethnopharmacological intervention and prognosis for combating ailing heath has been on the increase in Africa especially in Nigeria [1]. The use of
plants to make poultries, infusions and concoction as herbal remedies to tackle health challenges in traditional way has been on from time immemorial
[2]. Scientific investigations to ascertain the validity and regulate the use of medicinal plants are a worthwhile exercise as part of the holistic approach to
ensure the good health and wellbeing of the populace [3]. A medicinal plant is any plant which one or more of its organs contain substances that can be
used for the synthesis of useful drug [4].

Most of the fruits, vegetables and spices contain some bioactive components which have some health benefits to mankind or his livestock [5]. Telfaria
occidentalis (fluted pumpkin) is one of the most preferred vegetables being cultivated and consumed across West Africa. The high acceptance of this
vegetable derives from its palatable taste, high mineral content, robust phytochemical compositions, rich antioxidant profile and favorable organoleptic
pattern [6] [7]. Several research works have been done on Telfaria occidentalis to attest to its relevance as nutrition vegetable ethnopharmacologically.

Telfaria occidentalis leaf has been reported to exhibit haematopoietic effect mediated by cytokines [8]. The aqueous leaf extract of fluted pumpkin is
known to be a blood booster and has hepatoprotective property [9] [10]. Fluted pumpkin methanol leaf extract is said to possess antioxidant activities
capable of protecting against lipid peroxidation and cell damage in the ovary of female Albino rats. The ethanol leaf extract of fluted pumpkin is rich in
bioactive compounds of pharmacological importance such as tannins, flavonoids, saponins, alkaloids, terpenoids and cardiac glycosides which act to
reduce blood glucose level in diabetic rats [11] [12]. Telfaria occidentalis is reported to be used in ethnobotany as antidiabetic, antitumor,
antihypertensive, antiparasitic and antibacterial [13]. The aqueous extract of Telfaria occidentalis has also been shown to possess inhibitory effect on
butylcholinesterase and acetylcholinesterase, the two key enzymes linked to some major neurodegenerative diseases such as Alzheimer’s disease [14]
[15]. The consumption of highly processed and increasing industrialization which impact negatively on the environment is causing kidney diseases in
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larger number of city dwellers (Avesani et al., 2022), hence the need to evaluate the likely curative effect of Telfaria occidentalis on kidney cells so as
to proffer solution to the increasing kidney failures through nutritional intake of vegetable.

2.0 MATERIALS AND METHODS
2.2.1 PLANT MATERIALS AND PREPARATION OF EXTRACT

Fresh green leafy vegetable of Telfaria occidentalis were purchased at Oja Oba market in Owo Ondo State, Nigeria. The leaf was identified at
Environmental Biology Unit, Department of Science Laboratory Technology, Rufus Giwa Polytechnic, Owo. The leaves were detached from the stalk
and then gently washed with distilled water before being spread under shade for drying. Shaking and observation continued for three weeks and then the
leaves initially grated into bits before milled into powdered form. The powdered leaf (500g) was soaked with 5.0 litres of ethanol (99.8%) with occasional
shaking for 72 hours. The mixture was filtered with muslin cloth and the filtrate was subjected to rotary evaporator to obtain a blue-green sticky substance
that was reconstituted into 20 mg/mL extract solution using saline water.

2.2.2 EXPERIMENTAL ANIMALS

Male Albino rats (180 - 200g) were procured from the University College Hospital animal house Ibadan and kept in wooden cage for about three weeks
for acclimatization. These rats were provided with pelletized feed and portable water in strict compliance with animal care ethics.

2.2.3 EXPERIMENTAL DESIGN

Twenty four male Albino rats were selected and randomly distributed into four groups. Each group contains six animals. Group one serves as a control,
the animals were given distilled water and feed only. Group two, three and four animals were induced with 40 mg/kg body weight of 2,4-dinitrophenyl
hydrazine, but group three and four animals were pre-treated with 200 mg/kg body weight of ethanol and aqueous leaf extract of Telfaria occidentalis
respectively at an interval of 48 hours repeatedly as treatment against oxidative stress-induced kidney damage and the treatment lasted for twenty one
days.

2.2.4 BLOOD COLLECTION

The rats were fasted overnight on 21st day of the experiment and then sacrificed the next day by chloroform anesthesia. Blood were collected by cardiac
puncture into appropriate bottles and serum made for the estimation of blood urea, creatinine, serum ammonia levels, bilirubin, bicarbonate and
erythropoietin (EPO).

3.0 DETERMINATION OF PARAMETERS
3.3.1 DERTERMINATION OF CREATININE

Creatinine was determined using Randox kits, Randox Laboratories, England. The parameter was measured according to the manual that accompanied
the Kits.

3.3.2 DETERMINATION OF HCO3, UREA AND AMMONIA
These parameters were assessed with the aid of SK3001 Semi-auto Chemistry Analyser made in China,
3.3.3 DTERMINATION OF ERYTHROPOIETIN (EPO)

EPO was measured spectrophotometrically using enzyme-linked immunosorbent assay (ELISA) with Elabscience Biotechnology Co. Ltd. Wuham, China
in compliance with the Kits instruction in the manual.

4.0 RESULTS AND DISCUSSION
4.1 RESULTS

There was a significant elevation in serum urea, creatinine, ammonia and ammonia levels in 2,4-dinitrophenyl hydrazine-induced groups compared to
the negative control group as shown in figures 1, 2, 3 and 4. However, increase in these hematological indices was significantly reduced in groups pre-
treated with 200 mg/kg ethanol and aqueous Telfaria occidentalis leaf extracts respectively. More so, there was a significant decrease in serum bicarbonate
and erythropoietin levels in 2,4-dinitrophenyl hydrazine-induced groups compared to the negative control group as depicted in figures 5 and 6. However,
the decrease was significantly elevated in groups pre-treated with 200 mg/kg ethanol and aqueous Telfaria occidentalis leaf extracts respectively.
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Figure 1: Effects of Telfaria occidentalis leaf extract pre-treatment on serum urea level of 2,4-dinitrophenyl hydrazine-induced oxidative kidney damaged
rats. Results are expressed as mean + SD (n=6). Group with ‘a’ is significantly (p<0.0001) different from the positive control ‘b’ while groups with ‘¢’
are significantly (p<0.0001) different from the positive control group.

200 —

1 50 —

100 —

o k=3

Figure 2: Effects of Telfaria occidentalis leaf extract pre-treatment on serum creatinine level of 2,4-dinitrophenyl hydrazine-induced oxidative kidney
damaged rats. Results are expressed as mean + SD (n=6). Group with ‘a’ is significantly (p<0.0001) different from the positive control ‘b’ while groups
with ‘¢’ are significantly (p<0.0001) different from the positive control group.
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Figure 3: Effects of Telfaria occidentalis leaf extract pre-treatment on serum ammonia level of 2,4-dinitrophenyl hydrazine-induced oxidative kidney
damaged rats. Results are expressed as mean + SD (n=6). Group with ‘a’ is significantly (p<0.0001) different from the positive control ‘b’ while groups
with ‘¢’ are significantly (p<0.0001) different from the positive control group.
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Figure 4: Effects of Telfaria occidentalis leaf extract pre-treatment on serum bilirubin level of 2,4-dinitrophenyl hydrazine-induced oxidative kidney
damaged rats. Results are expressed as mean + SD (n=6). Group with ‘a’ is significantly (p<0.0001) different from the positive control ‘b’ while groups
with ‘¢’ are significantly (p<0.0001) different from the positive control group.
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Figure 5: Effects of Telfaria occidentalis leaf extract pre-treatment on serum biocarbonate level of 2,4-dinitrophenyl hydrazine-induced oxidative kidney
damaged rats. Results are expressed as mean + SD (n=6). Group with ‘a’ is significantly (p<0.0001) different from the positive control ‘b’ while groups
with ‘¢’ are significantly (p<0.0001) different from the positive control group.
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Figure 6: Effects of Telfaria occidentalis leaf extract pre-treatment on serum erythropoietin level of 2,4-dinitrophenyl hydrazine-induced oxidative
kidney damaged rats. Results are expressed as mean + SD (n=6). Group with ‘a’ is significantly (p<0.0001) different from the positive control ‘b’ while
groups with ‘¢’ are significantly (p<0.0001) different from the positive control group.

4.2 DISCUSSION

2,4-dinitrophenyldrazine-induced kidney damage can result in decreased renal function caused by aggressive production of oxidative stress and alteration
in the mesengial cell function [17]. Progression of nephropathy leads to decline in glomerular filtration rate and may be due to expansion of the mesangial
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matrix [18]. This study evaluated the nephroprotective effect of Telfaria occidentalis leaf extracts against oxidative stress-induced kidney damage with
2,4-dinitophenyl hydrazine in Albino rats.

Elevation of plasma urea, creatinine, ammonia and bilirubin levels and decrease in biocarbonate and erythropoietin levels can indicate dysfunction in
glomerular filtration rate [19]. The evaluations of these biomarkers are specific to kidney damage [19]. Urea, which is generated in the liver during
catabolism of surplus amino acids and other nitrogenous metabolites, is normally excreted into the urine by the kidneys as rapidly as it is produced
[20]. When renal function is impaired, increasing concentrations of blood urea will steadily accumulate [21]. However, if the kidneys are unable to
effectively get rid of urea due to kidney damage as shown in this study, it leads to a buildup of ammonia in the blood [21] [22]. Creatinine is the by-
product of creatine phosphate in muscles, and it is produced at a constant rate by the body. For the most part, creatinine is cleared from the blood entirely
by the kidney [23]. Decreased clearance by the kidney results in increased blood creatinine. Bilirubin is a well-known neurotoxin in newborn infants;
however, higher serum bilirubin concentration is associated with kidney failure in susceptible individuals [24]. In this study, urea, creatinine, ammonia
and bilirubin biomarkers increased markedly in 2,4-DNPH-treated rats compared to normal control rats but the concentrations were lowered significantly
(p <0.0001) in 2,4-DNPH-intoxicated pre-treated rats with both aqueous and ethanol leaf extracts of Telfaria occidentalis when compared with 2,4-
DNPH-intoxicated rats. This result is in tandem with previous reports.

Bicarbonate keeps our blood from becoming too acidic. Healthy kidneys help keep the bicarbonate levels in balance [25]. As renal function declines, the
kidneys progressively lose the capacity to synthesize ammonia and excrete hydrogen ions [26]. Consequently, this would lead to low bicarbonate levels
and these are more common in patients with lower estimated glomerular filtration rate and this is associated with kidney damage, if this is not managed,
it can lead to a worsen kidney disease [26].

When the kidneys are damaged, they produce less erythropoietin (EPO), a hormone that signals the bone marrow, which is the spongy tissue inside most
of the bones to make red blood cells [27] [28]. With less EPO, the body makes fewer red blood cells, and less oxygen is delivered to the organs and
tissues of the body [29]. Thus, the decrease levels of serum bicarbonate and EPO in 2,4-DNPH-intoxicated rats in this study was significantly (p <0.0001)
elevated in 2,4-DNPH-intoxicated pre-treated rats with both aqueous and ethanol leaf extracts of Telfaria occidentalis in comparison with 2,4-DNPH-
treated rats. This result is in full agreement with previous reports.

Conclusion

This present study established that, 2,4-DNPH-treated rats caused kidney damage in rats, which was attenuated by treatment with both aqueous and
ethanol leaf extracts of Telfaria occidentalis, they also significantly decreased renal dysfunction observed in the serum creatinine, urea, ammonia and
albumin levels, bicarbonate and EPO and improved glomerular damage in 2,4-DNPH —intoxicated rats. The renal protective effect of Telfaria occidentalis
leaf could be attributed to the antioxidant activity of the major bioactive compounds. Free radical scavenging ability and nephroprotective efficacy of
Telfaria occidentalis makes it suitable for protection from the development or progression of kidney damage.
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