Evaluation of the Effect of Methanol Seed Extract of Carica papaya (Pawpaw) on the
Hematological Indices and Renal Health of Rats induced Kidney Damage.

Abstract

The kidney is one of the most important organs of the body saddled with critical physiological
functions one of which is the elimination of metabolic waste products from the blood. Drugs,
chemicals, pesticides, and pollutants can pose threat to the kidney and often times, collapse its
functions and in order to minimize pressure on the already deteriorating organ, treatment should
focus more on natural options than the conventionally sourced option of employing:synthetics.
Thus, the aim of this study was to evaluate efficacy of pawpaw seed extract in‘the treatment of
experimentally induced kidney damage. Pawpaw Seed Extract (PSE). Seed‘obtained.from ripe
pawpaw fruit was dried at room temperature and afterwards extracted: Twenty five (25) adult
male Wistar rats were divided five (5) rats per group. Groupl was. the<normal control
administered only distilled water. Group Il was administered 100.mg/kg gentamicin and was
never treated with extract. Groups Ill1-V were administered 100, 200 and 400 mg/kg body
weight of PSE respectively for 28 days after which animals were sacrificed and blood samples
collected for analysis. Biochemical, haematological and histological parameters were determined
using standard procedures. Results obtained frem this ‘studyrevealed that increased serum
creatinine and urea levels were observed in Group I1. However. these were significantly (P<0.05)
reduced to in treated groups with the effect of treatment being more pronounced in groups
administered 200 and 400 mg/kg of extract. dt also revealed that extract did not alter the
hematological indices of treated rats<Inconclusion, PSE can reverse kidney damage and would
not alter haematological status of treated-animal.
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Introduction

Notably, kidney disease is one of health challenges that have adversely impacted mankind and
has been widely implicated in untimely deaths [1] evident by the fact that an estimated 10% of
the population suffers from it [2]. In most cases, treatment of kidney diseases require
sophisticated approaches such as dialysis and transplantation which are not exorbitant but also
have shortfalls such as immunological rejection of kidney graft, immune suppression and its

attendant consequences [3]. Cellular destruction is implicated in direct damage may have a



biochemical, hematological or immunological basis [4]. Haematological parameters are
dependable indicators in the diagnosis and treatment of diseases. The changes in different

hematological and biochemical parameters have been linked to chronic kidney disease [5].

Plant based medications constitute dependable alternatives to their synthetic counterparts which
are characterized by pitfalls some of which may equate or surpass the condition being addressed.
The have been in use since prehistoric times and has delivered maximally to mankind [6];
[7].This is substantiated by the fact that an estimated over 80% of the world’s populations source
medication from plant to meet their health needs. They are considered:affordable, readily

available and safe for human consumption [8].

The plant Carica papaya, commonly known aspawpaw and a member of the Caricaceaefamily
is grown in many countries across the globe for its fruits. The fruit is known for its richness
nutrients of immense health significance while various parts of the plant are have been employed
extensively in the treatment of diverse human diseases [9]. The seed, latex, leaf, fruit, and flower
of C. papaya are embodiments of bioactive compounds such as carotenoids glucosinolates
benzyl isothiocyanate, which inform their relevance in the treatment of diseases[10].Locally

extract of C. papaya are consumed to boost testicular functions.

Materials and Methods

Collection of plant material

Ripe fruits of Carica papaya L. (solo dwarf variety) of the family Caricaceae were Harvest from
a home garden in Uturu in Abia State, Southeast Nigeria. The pawpaw fruits were subsequently
conveyed to the Department of Forestry, Michael Okpara Uiversity of Agriculture, Umumdike

Abia State Southeast Nigeria.



Processing of Carica papaya seed

The seeds obtained were washed usingclean water and afterwards,dried at room temperature for
21days. The dried seeds were ground into powder with the aid of a hammer mill with a 0.3 mm
sieve. Petroleum spirit was employed to defat 1000 g of pawpaw seedpowder at40°C[11] for 8 h
and subsequently using 70% ethanol at 80°C for 12 h. The 70% ethanol extract.was condensed in
a crucible with a water bath. The crucible with the extract was transferred-to a40 °C hot air oven

for 24 h. The dried extract was weighed and was referred to as Pawpaw. seedextract (PSE).

Animals

Adult male abino rats weighing between 120-150 g were procured from the Animal House ofthe
Department of Science Laboratory Science, Akanu Ibiam Federal Polytechnic, Uwana, Afikpo.
The rats were kept in well ventilated plastic cages under standard laboratory conditions and were
allowed access to food and water ad-libthum.Animals were allowed to acclimatize for three

weeks before the experiment was commenced.

Median Lethal Dose 50% (LD50%o)

A total of nine adult male albino rats were used in the first phase of LD 50% determination. The
rats were divided into three groups of three rats each. Each group was subsequently administered
with 10, 100 and 1000 mg/kg of extract orally. Observation on animals lasted for 24 h to observe
signs of toxicity. Following the fact that mortality was not observed after the first phase, the

second phase comprising another three groups of one rat each was each which was administered



with 1600, 2900 and 5000 mg/kg of extract and afterwards, animals were observed for 48 h for

signs of toxicity according to Lorke [12].

Induction of kidney damage
Kidney damage was induced by intraperitonial administration of gentamicin 100 mg/kg/day for

eight days [13].

Animal Grouping

A total of 25 rats were randomly divided into five (5) groups of five (5) rats each. The groups

were treated thus:

Group | (Normal control):Rats were administered 2 mL of distilled water.
Group Il:Rats with untreated damaged kidney
Group I11: Rats with untreated damaged kidney+ 100 mg/kg PSE

Group 1V: Rats with untreated damaged kidney+ 200 mg/kg PSE

Group V: Rats with untreated damaged kidney+ 400 mg/kg PSE
Treatment lasted for 28 days after which rats were humanely sacrificed and blood samples

was processed for further analysis.

Biochemical analysis
Kidney function test was determined by introducing 2 mL of blood into the EDTA tube which
was subsequently centrifuged at 4,000 rpm for 15 min and the plasma obtained was stored for

biochemical analysis. Kits were used to determine the levels ofurea, and creatinine.

Haematological evaluation



Evaluation of haematological indices such as the Red Blood Cells count, White Blood Cells
count and Haemoglobin concentration as well as packed cell volumewere performed with an

automatic hematological analyzer (Coulter STKS, Beckman)

Tissue processing and histology

Harvested kidneys were pre-fixed in 10% formalin were histologically examinedin accordance
with the methoddescribed by Acheampong et al. [15]. The kidney sampleswere transferred
removed from the formalin was immersed into a series of ethanal solutions of increasing
concentration to remove in order to eliminate water from the“tissue and replaced with alcohol.
The dehydrated tissues were cleared with xylene to enhance the optical resolution. The tissues
were waxed into a cassette, microtome, and flamed on'a burner, washed under running water,
dipped in an alkaline solution, andstained in Eosin Y (1%, for. 10 min). The sections were then

mounted in mounting media and observed under the light microscope.

Statistical Analysis

Data generated were expressed as Mean % Standard Deviation using SPSS (Ver. 23). Data were
analysed using one way. Analysis. of VVariance (ANOVA). Differences in mean were compared

using Turkey:Test: p-values less than 0.05 was considered statistically significant.
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Figure 1:Urea and creatinine levels rats administered methanol seed extract of Carica papaya seed

Table 1: Haematological Indices of Rats administered Methanol Seed Extract of Carica papaya

Groups PCV (%) Hb (g/dL) RBC(x10%/L) WBC(x10°/L)
Group I (Normal Control) . 43.47+0.97°  13.89+0.98° 4.44+0.08 9.34+0.09"
Group Il (KDWT) 4241+0.67°  13.47+1.06° 5.87+0.17° 8.47+0.10°
Group HI(PS.100 mgikg) 45.34+0.20°  14.78+1.00% 7.51+0.25° 13.02+0.48°
Group 1V (PS 200mgiko) 46.98+0.21°  12.99+0.13" 6.22+0.18% 8.04+0.38"
Group V (PS 400 mgikg) 44.39+0.84°  14.13+1.30% 6.45+0.61% 10.5+0.83"

Results are expressed as mean + standard deviation of five determinations. Values with the same superscript in a
column are not significantly different (P<0.05).



Table 2:Phytochemicals in Methanol Seed Extract of Carica papaya

Phytochemicals

Presence

Saponins
Tannins
Carbohydrate

Flavonoids
Proteins
Glycosides
Alkaloids
Terpenoids
Steroids
Phenols

Oxalate

+++

+++

+




Results and Discussion

Biochemical markers are indispensible elements in rendering accurate diagnosis to diseases and
in adopting ideal therapeutic approaches. Creatinine and urea are commonly deployed
parameters in determining kidney functions [16].Figure 1 shows the urea and creatinine levels of
rats administered methanol seed extract of Carica papaya seed indicating that the serum
creatinine and urea levels of rats induced kidney damage without treatment were significantly
(P<0.05) higher than those reported for the normal control. However, oral administration of
pawpaw seed extract (PSE) significantly (P<0.05) reduced serum levels of creatinine and urea.
The ability of the extract to reverse gentamicin induced kidney damage in rats was evident by the
pronounced improvement on the distorted kidney architecture.observed on the damaged kidney
following oral administration of extract. Although, through which healing was made possible
was not known, it is not out of place to opine that curative effect of the extract could have
resulted from the antioxidant and/ or:free radical scavenging activities of the extract owing to its
high flavonoid and alkaloids.concentration all of which are reportedly inherent in Carica papaya
leaf. This is in agreement with the findings of this study which has shown that pawpaw seed
extract is an embodiment of the aforementioned phytochemicals Table 2 [17]; [18].The findings
from this study are consistent with the finding of Inayat et al. [19] showed that treatment with C.
papaya leaves. extract. improved ratio of kidney weight/body weight. Blood, known to circulate
metabolic products from and to the various regions of the cardiovascular system can be
influenced by the clinical status of the tissue environment [20] hence, the functional properties of
hematological parameters [21]. Blood parameters are key indicators in diagnosing the actual
physiological status of an organism [22]Table 1 shows the hematological indices of rats

administered methanol seed extract of Carica papaya indicating that the PCV, Hb and RBC of



mice induced kidney damage without treatmentwere not significantly (P>0.05) differently from
those reported for the normal control. Similarly, PCV, Hb and RBC and TWBC reported for
groups I11-V administered 100, 200 and 400 mg/kg of PSE were not significantly (P<0.05) lower
than those reported for the normal control. This is consistent with the finding made by Timothy
et al. (2022) which showed that oral administration of aqueous extract of Carica papaya leaf had
no adverse effect on the blood indices of treated rats. It also contradicts the outcome ‘of a study
by Hammad[23] which reported a decreased Red Blood Corpusclew(RBC) fellowing oral
administration of pawpaw leaf extract. The photomicrographs of the kidney ofrats obtained from

the treated groups shows normal tubules and glomeruli.

Conclusions

It is established through this study that. methanol seed extract has the ability to address toxin
induced kidney damage. Thus, holds.promise a navel candidate in further search for dependable

therapies that could be useful in treating toxinrelated kidney damage.
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