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ABSTRACT: 

This study inves+gated the preven+ve effects of a food supplement with Papaya (Carica papaya) leaves 

and seeds either alone or in combina+ons at 2.5 and 5% against Gentamicin-induced Chronic kidney disease (CKD) 
in rats. Forty-eight rats weighing 150±5g were fed a basal diet for a week adapta+on period. Rats were divided 
randomly into eight groups; each group included 6 rats. The first healthy group fed basal diet only as a Nega+ve (-
ve) Control, while the second group fed basal diet as a Posi+ve (+ve) control. Other 6 pretreated groups fed basal 
diets containing Papaya (Carica papaya) leaves and seeds and their combina+ons at 2.5 and 5%, respec+vely, for 
about 4 weeks. Following the 28-day study period, gentamicin (10 ml/kg body weight) was delivered into all 
pretreatment groups and the posi+ve control group to cause chronic kidney disease. The rats were weighed weekly 
during the trial, and their feed consump+on and weight increase were noted. Following the experiment's 
conclusion, rats were sacrificed, blood samples were taken, and their serum was separated, centrifuged, and then 
frozen at -20°C un+l analysis. Biochemical analysis such as serum crea+nine, urea nitrogen, uric acid, Serum sodium 
(Na), Serum potassium (K), Albumin, Blood glucose, Serum triglycerides, Total cholesterol, HDL, LDL, VLDL levels, 
Serum total protein (STP), L-Aspartate aminotransferase (AST), L-Alanine aminotransferase (ALT)  and Alkaline 
phosphatase (ALP) was measured. Addi+onally, superoxide dismutase (SOD), glutathione reeducates (GSH), and 
Malondialdehyde (MDA) were measured. The groups treated with higher amounts showed the best results for 
Papaya leaves and seeds.  
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1. INTRODUCTION 
 
Chronic kidney disease (CKD) is a progressively 
degenera7ve condi7on characterized by the 

gradual deteriora7on of renal func7ons, 
represen7ng a significant and pressing global 
health issue (1). CKD is defined as 
abnormali7es of kidney structure or func7ons, 
present for >3 months, with implica7ons for 
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health (2). CKD is a devasta7ng condi7on that 
is reaching epidemic levels owing to the 
increasing prevalence of diabetes mellitus, 
hypertension and obesity, as well as ageing of 
the popula7on. Regardless of the underlying a 
e7ology, CKD is slowly progressive and leads to 
irreversible nephron loss, end-stage renal 
disease and/or premature death (3). CKD is a 
major public health concern affec7ng at least 
10% of the popula7on worldwide (>800 
million people), and this prevalence is 
expected to increase as a result of growing 
rates of diabetes mellitus and hypertension 
(4). CKD is the fastest-growing chronic disease 
and is one of the most important causes of 
mortality (5). 
Physical frailty is common in pa7ents with 
CKD, which can lead to  poor prognosis, as 
reflected by an increased risk of adverse 
events such as motor dysfunc7ons, limited 
mobility in daily life, and falls, leading to 
higher disability rates (6). Between 2017 and 
2021, seven meta-analyses assessing the 
prevalence of physical frailty in pa7ents with 
CKD or the impact of frailty on survival were 
published. (7-10). The inflammatory state is 
usually elevated in pa7ents with CKD, and the 
systemic inflammatory response is a crucial 
factor in the progression of CKD (11). 
Altera7ons in serum electrolytes, protein, or 
biomarkers of kidney func7on show up as 
incidental changes in screening blood tests, 
perhaps presen7ng with minor or none of the 
classic clinical signs (12). 
 papaya (Carica papaya, Linn) is considered as 
a nutraceu7cal fruit, because of its excep7onal 
nutri7onal and mul7faceted medicinal 
proper7es which include an7bacterial, an7-
inflammatory, an7-aging, an7-prolifera7ve, 
diure7c, an7-hypertensive, hypolipidemic, 
an7-helminthic, wound healing, an7-fungal 
and an7-tumor Phytochemically, the whole 
plant contains enzymes, lycopene, 
carotenoids, alkaloids, monoterpenoids, 
flavonoids, minerals and vitamins (13).This 
fruit stands out as the ul7mate source of beta-
carotene, due to the harmful effects it has in 

preven7ng heart disease and diabetes. Papaya 
ac7vely contributes to bolstering the immune 
system, enhancing resistance against coughs 
and colds, courtesy of its rich vitamin A and C 
content. The diverse therapeu7c proper7es of 
papaya make it a valuable addi7on to 
promo7ng overall health and well-being 
(14).papaya also contains an7oxidants in the 
body such as vegetables A and E, flavonoids 
and pantothenic acids important in promo7ng 
heart and an7bio7cs and protects the 
func7ons of diseases such as colon cancer 
(15). 
The leaves of Papaya (Carica papaya) have 
proven to be a rich source of vitamin C 
(ascorbic acid) that func7ons as a co-factor for 
the proline and lysine hydroxylases that 
stabilize the ter7ary structure of the collagen 
molecule, an essen7al reac7on in wound 
healing (16) Papaya leaf has proven to be a 
good nutri7ve agent because of varying 
concentra7ons of nutri7onal components, 
which include ascorbic acid (38.6%), protein 
(5.6%), phosphoric acid (0.225%), 
carbohydrates (8.3%), iron (0.0064%) and 
minerals like magnesium (0.035% per 100 g) of 
leaf por7on (17). Carica papaya leaves have 
alkaloids, flavonoids, saponins, tannins, 
cardiac glycosides, anthraquinones and 
cardenolides (15). 
Papaya (Carica papaya) seeds are part of the 
papaya plant which is a source of organic 
waste (18). Papaya seeds contain proteins, 
fiber, fa[y acids, papaya oil, carpaine, 
vitamins, minerals, and an enzyme Papain 
(19). Papaya seeds contain minerals like 
magnesium, potassium, calcium, copper, and 
zinc, as well as phenolic compounds such as 
benzyl isothiocyanate, glucosinolates, 
tocopherols (alpha and delta), beta-
cryptoxanthin, beta-carotene, and 
carotenoids (15). Papaya seeds, containing 
enzymes like papain and an7oxidants, exhibit 
an7-parasi7c proper7es and may aid 
diges7on. They also possess an7-
inflammatory poten7al, making them a 
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promising candidate for managing 
inflammatory condi7ons (20). 
 
2.MATERIALS AND METHODS 
 
2.1.Materials 
2.1.1.papaya  leaves and Seeds 
papaya  (leaves and seeds) were purchased 
from the Agricultural Research Center, Al-
Dokki, Giza governorate, Egypt. 
 
2.1.2.Gentamicin 
intra-peritoneal injec7on of gentamicin 
(aminoglycosides an7bio7cs) obtained by 
Memphis Co. for Pharm. Chem. Ind .Cairo. 
A.R.E. at 10mg|Kg|day for 6 days in which the 
nephrotoxicity, one of the adverse reac7on of 
gentamicin takes place. 
 
2.1.3.Chemical kits 
Chemicals, kits acquired from El-Gomhorya 
Company in Cairo, Egypt. A basal diet was 
received from Technogene Chemical Co., 
Dokki, Egypt, and included casein as the 
primary source of protein, cellulose, a mixture 
of vitamins, salt, methionine, and corn starch.  
 
2.1.4.Expermintal animals 
Forty-eight healthy adult male albino rats of 
Sprague Dawley strain, 10 weeks age, 
weighing between 140-150 grams were 
purchased from the Giza Memorial Ins7tute 
for Ophthalmic Research, Animal House, 
Ministry of Health, Giza, Egypt.Impaired 
kidney was induced in normal healthy male 
albino rats by gentamicin.  
 
2.2.Methods 
2.2.1.preparation of papaya leaves  
Papaya leaves were obtained from local 
market then removed  the impuri7es from it 
and dried it in oven at low-temperature 50�c 
for 60 minutes then put papaya leaves in the 
blender to get the powder (21).  
 
2.2.2.preparation of papaya seeds: 

Fruits were washed thoroughly under running 
tap water, then took the  seeds and dried it in 
oven at low-temperature 50�c for 60 minutes 
and ground to a fine powder using an air 
mill(21)   
 
2.2.3.Experimental design 
The Science Research Ethics Commi[ee of the 
Faculty of Home Economics approved the 
research protocol (numbered #10-SREC-12-
2021)  
Forty-eight rats weigh7ng 150±5 g were kept 
in cages and maintained in generally good 
health using 12 h light /dark cycle and 
permi[ed free access to water and a typical 
diet. For the purpose of adapta7on, all rats 
were fed a basic diet for seven days. Eight 
groups of rats were created, with six rats in 
each group, using the following scheme: 
Group (1): Fed basal diet (22) and used as a 
nega7ve control group. 
Group (2): Fed basal diet and used as a posi7ve 
control group. 
Groups (3 and 4): Fed basal diets containing 
2.5% and 5% of Papaya leaves, respec7vely.  
Groups (5 and 6): Fed basal diets containing 
2.5% and 5% of Papaya seeds, respec7vely. 
Groups (7 and 8): Fed basal diet containing 
combina7on with Papaya leaves and seeds at 
2.5% and 5% for 4 weeks. During the 
experimental period, rats were weighted 
weekly and feed intake was recorded daily.  
All rats received an injec7on of Gentamicin (10 
ml/kg body weight) on day 26 of the trial. (23) 
for CKD induc7on, rats were thirsty eighteen 
hours before myoglobin-uric renal damage 
was induced, and they were scarified 48 hours 
aher receiving a gentamicin injec7on. (24). 
BWG, or body weight increase, was calculated 
using (25), rats were fasted overnight before 
scarifying. Aher centrifuging the blood 
samples for 15 minutes at 3000 rpm in a 
sa7rized dry centrifuge tube, the serum was 
carefully separated and stored in a plas7c tube 
at -20°C un7l analysis. 
 
2.2.4.Biological evaluation 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/carica-papaya
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Every week, the weight of each rat was 
measured, and each day's feed intake was 
computed. Following the conclusion of the 
study, body weight gain (BWG), feed efficiency 
ra7o (FER), and rela7ve organ weight (ROW) 
were used to evaluate the various diets 
biologically according to the subsequent 
equa7ons of (26). 

FER= Feed Intake (g) 
Gain in body weight (g) 

 
BWG   = Final weight – Ini3al weight 
 
Rela+ve organ 
weight (ROW) = Organ weight (g) 

× 100 Final body weight(g) 
 
2.2.5.Blood sampling 
Using kits and an enzyma7c approach, serum 
triglycerides (T.G.) were measured in 
accordance with the (27, 28). The modified 
kine7c developed method (29) was used. 
VLDL-c was determined in milligrams per 
deciliter (mg/dl) according to (30). Serum low 
density lipoprotein cholesterol (LDL-c) The 
measurement was made in milligrams per 
deciliter. (mg/dl) according to (31). 
The iden7fica7on of serum total protein (STP) 
was completed in accordance with the 
method of (32). Using a kit from Spin React, 
Spain, the modified kine7c approach outlined 
by (33) was used to measure the blood's 
glucose levels. The method outlined by was 
used to determine the concentra7on of 
hemoglobin (HlB), red blood cells (RBCs), 
white blood cells (WBCs), and platelets (PLT) 
(34). 
Serum biochemical analysis as serum urea 
nitrogen was measured according to (35), uric 
acid according to the method described by 
(36), crea7nine (37), L-Aspartate amine 
transferase (AST) and L-Alanine amine 
transferase (ALT) ac7vi7es (38), alkaline 
phosphatase (ALP) according to (39), serum 
sodium (Na) was measured according to the 
colorimetric method of (40) and serum 
potassium (K) was measured according to the 
colorimetric method of (41). 

An7oxidant enzymes, including glutathione 
reeducates (GSH), were iden7fied based on 
(42). SOD (superoxide dismutase) ac7vity was 
measured using the (43). Malondialdehyde 
(MDA) was established based on (44).  
 
2.2.6.Statistical analysis 
The results were sta7s7cally assessed using a 
computer program called One-way ANOVA 
and shown as mean ± SD. According to (46) 
while, differences between treatments were 
deemed significant (P ≤ 0.05).  
 
3.RESULTS AND DISCUSSION 
 
The present work was inves7gated effect of 
papaya leaves and seeds on biological 
parameters of nephropathic albino rats 
induced by Gentamicin  
The results of the current study are presented 
as the follows: 
Leaves and seeds of papaya were produced 
into powder and subjected to proximate 
analysis Table (1).The proximate analysis 
shows that the moisture, protein, Ash, fat, 
fiber and carbohydrate contents of papaya 
leaves as dry weight (D/W) were 57.01±0.20, 
6.50±0.30, 2.18±0.08, 2.01±0.04, 3.10±0.06 
and 29.20 % respec7vely .While, the moisture, 
protein, Ash, fat, fiber and carbohydrate 
contents of papaya seeds as dry weight (D/W) 
were 7.34±0.05, 9.65±0.45, 10.25±0.06, 
27.72±0.02, 21.25±0.04 and 23.34% 
respec7vely.  
The result of the data analysis of the  samples 
revealed that moisture and carbohydrate in 
the papaya leaves were 57.01% and 29.20% 
respec7vely. The mean value for protein was 
6.50% while crude fiber was 3.10%. Other 
proximate parameters were 2.10% and 2.18% 
respec7vely for ash and fat. The proximate 
composi7on of the papaya leaves as shown in 
Table (1) revealed that it is a source of 
carbohydrate (29.20%) and has been 
supported by OECD which (47)affirmed that 
the major nutri7onal component of papaya 
leave is carbohydrate. The high moisture 
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(57.01%) is in conformity with United State 
Department of Agriculture’s [16] report, that 
moisture content of leaves is high and had 
mean value of 83%, this is however higher 
than the value reported in this present study.  
Low protein was observed in papaya leaves 
(6.50%), however it could be used to 
supplement other sources of protein to make 
up the 11 RDA for children above 6 months 
especially children that are prone to protein 
energy malnutri7on. Crude fibre (3.10%) was 
observed in this study, the presence of crude 
fibre makes for good bowel movement as well 
as aid nutrient absorp7on (48) 
Ash content was (2.18%), ash is an indica7on 
of mineral contents of foods (49) and hence 
the ash content of the extract has implica7on 
for mineral values. The fat concentra7on in 
the sample was 2.01% which is quite low and 
does not meet daily recommended allowance 
of fat, this may not be adequate for body 
needs, as a source of fa[y acids which have 
been associated with wound healing (50) and 
immunity (51), it is s7ll considered as very 
useful in this regard when added to other 
foods that has a be[er source of fat .On the 
contrary The proximate analysis of C. papaya 
seed powder showed that fat is the most 
abundant nutrient followed by carbohydrate 
and fiber in that order. The sample has 
moderate protein and ash. Also moisture 
content was low(52). 
 
Table (1): Chemical composi?on of  papaya leaves 
and seeds 

Papaya Seeds Papaya Leaves Components 
(D/W) (D/W) 

7.34±0.05 57.01±0.20 Moisture 
9.65±0.45 6.50±0.30 Protein 

10.25±0.06 2.18±0.08 Ash 
27.72±0.02 2.01±0.04 Fat 
21.25±0.04 3.10±0.06 Crude fiber 
23.34±0.04 29.20±0.16 Carbohydrate 

Total carbohydrates were calculated by difference DW= Dry Weight   
Effect of papaya leaves and seeds on (BWG), (Fl) and (FER) of 
nephropathic rats 

 
Data presented in Table (2) Present the mean 
value of body weight gain (BWG), feed intake 

(FI) and feed efficiency ra7o (FER) of 
nephropathic rats on papaya  leaves, seeds 
and their mixtures. 
It is evident that the posi7ve control group 
recorded a lower value with significant 
differences, whereas the nega7ve control 
group reported a bigger body weight gain 
(BWG) ; being 20.85 and 30.70 g, respec7vely. 
However, 5% of papaya  leaves showed the 
lowest value with notable varia7ons, whereas 
5% of the combo  leaves and seeds showed 
the largest body weight gain among the 
treatment groups. 34.50 and 15.00g were the 
mean values, respec7vely. 
Addi7onally, Table 2 showed that the posi7ve 
control group's mean value of FI (FI) was 
significantly lower than that of the nega7ve 
control group, at 120.10 and 13.30.50g, 
respec7vely, which was significant (p≤0.05). It 
was evident that 5% of the mixture leaves and 
seeds had the maximum feed intake of the 
treatment groups, whereas 5% of papaya 
seeds had the lowest value, with notable 
varia7ons. The average weights were 16.80g 
and 21.31g, respec7vely. 
Conversely, the posi7ve control group's mean 
FER value was 0.0480, which was lower than 
that of the nega7ve control group, and 0.0392. 
displaying a notable contrast between them. 
Notably, the 5% of combina7on papaya leaves 
and seeds had the highest feed efficiency ra7o 
among the treated groups (nephropathic 
groups), whereas the 5% of papaya leaves had 
the lowest value. The average values were, 
respec7vely, 0.0500 and 0.0260. 
The papaya leaves and seeds (P≤0.05) affected 
the average daily feed intake, weight gain, 
feed conversion ra7o and cost per kg live 
weight of weaner pigs (53).The higher weight 
gain of may be a[ributed to the ac7on of 
papain, a natural enzyme occurring on the 
leaves of papaya plant which helps in the 
diges7on of proteins in the diges7ve tract and 
synthesis of vitamins C and E (54- 58). 
According to (59), the major ac7ve ingredient 
recorded in pawpaw seed such as caprine, 
chymopapain, and papain are enzymes 
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capable of enhancing appe7te and 
metabolism and this appears to be responsible 
for increased daily feed intake while benzyl 
isothiocyanate has ac7ve anthelminthic 
ac7vity. 
It was shown that papaya seed meal was able 
to improve the produc7on performances of 
poultry, including increasing growth rate, egg 
produc7on, and feed efficiency of poultry. In 
broiler chickens, (60) showed that 

incorpora7on of 1% papaya seed powder in 
ra7ons increased the final body weight and 
feed intake. In line with this, (61) reported that 
incorpora7on of 1.2% papaya seed in diets 
increased body weight gain, reduced feed 
intake, and improved feed efficiency of Raja 
ducks. Likewise, (62) documented that 
inclusion of 0.5, 1.0, and 2% papaya seed in 
ra7ons increased daily weight gain of pullet 
when compared with the control. 

 
Table (2): Effect of papaya leaves and seeds on (BWG), (Fl) and (FER) of nephropathic rats 
                                                       Parameters  
Groups 

BWG 
(g) 

Feed Intake 
(g/ day/ rat) 

FER 
(%) 

Group (1): negative control  30.70±0.30a 20.10±2.20a 0.0480±.15a 
Group (2): positive control  20.85±0.10e 13.30±.03e 0.0392±0.13d 
Group (3): 2.5%papaya leaves 25.73±0.50c 19.35±0.20b 0.0399±0.23a 
Group (4): 5%papaya leaves 15.00±0.15c 18.60±0.30b 0.0260±0.15b 
Group (5): 2. 5%papaya seeds 28.83±0.30e 19.33±0.50b 0.0400±0.15a 
Group (6): 5%papaya seeds 18.60±0.20e 16.80±0.40d 0.0280±0.30b 
Group (7): 2.5%Mixture (leaves and seeds) 29.23±0.40a 20.10±0.93a 0.0440±0.50a 
Group (8): 5%Mixture (leaves and seeds) 34.50±0.40a 21.31±0.98a 0.0500±0.71a 
LSD 1.21 1.15 0.02 
* Each value represents the mean ± SD of three replicates.  
Mean in the same column with different superscript leIers are different significantly (p ≤ 0.05) 

 
Effect of papaya  leaves and seeds on glucose 
levels of nephropathic rats 
The effect of papaya leaves, seeds, and their 
mixes on the glucose level of nephropathic 
rats is demonstrated by the data in Table (3). It 
is evident that the posi7ve control group had 
the highest glucose levels, whereas the 
nega7ve control group had the lowest value 
with notable varia7ons. 180.5 and 98.00 
mg/dl were the corresponding mean values.  
However, there were notable varia7ons 
between the treatment groups' maximum and 
lowest glucose levels, with the former 
occurring for 2.5% papaya  leaves and the 
la[er for 5% papaya  (leaves and seeds). 
146.25 and 100.11 mg/dl were the respec7ve 
mean values. This is consistent with in vivo 
research that shown the capacity of papaya  
leaf to lower hyperglycemia in diabe7c rats. 
(63-65). The phytochemicals found in papaya, 
including querce7n, transferulic acid, and 
kaempferol, are responsible for this impact 
because they have a high binding affinity for 

the IRS-2 and GLUT-2 proteins, which in turn 
promotes the uptake of glucose. (66-68). 
 
Table (3): Effect of papaya leaves and seeds on 
glucose levels of nephropathic rats  
 Glucose (mg/dl) 
Group (1): Negative control  98.00±0.30d 
Group (2): positive control  180.50±0.21 a 
Group (3): 2.5% papaya leaves 146.25±0. 50 b 
Group (4): 5% papaya leaves 140.40±0.20 b 
Group (5): 2. 5% papaya seeds 142.40±0.60 b 
Group (6): 5% papaya seeds 138.20±0.11 c 
Group (7): 2.5% Mixture (leaves 
and seeds) 

130.50±0.10c 

Group (8): 5% Mixture (leaves 
and seeds) 

100.11±0.40 d 

LSD 4.58 
* Each value represents the mean ± SD of three replicates.  
Mean in the same column with different superscript leIers are 
different significantly (p≤0.05) 

 
Effect of papaya leaves and seeds on kidney 
func7ons levels of nephropathic rats 
Data obtained in Table (4) explains the effect 
of papaya leaves, seeds and its mixture on 
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kidney func7ons (on plasma urea, crea7nine, 
and uric acid) of nephropathic rats. 
As it appears the mean value of urea of 
posi7ve control group was higher than 
nega7ve control group, being 89.6 and 37.3 
mg/dl, respec7vely, Which indicates that 
significant difference between them. On the 
other hand, the highest urea levels of treated 
groups recorded for 2.5% papaya seeds, while 
the lowest value recorded for 5% mixture of 
papaya leaves and seeds with significant 
differences. The mean values were 55.03 and 
38.27 mg/dl, respec7vely. 
In the instance of uric acid, the obtained 
results showed that the highest uric acid levels 
recorded for posi7ve control group, while 
nega7ve control group recorded the lowest 
value with significant differences. The mean 
values were 4.84 and 1.82 mg/dl, respec7vely.  
It could be seen that the highest uric acid 
levels of treated groups recorded for 2.5% 
papaya  seeds, while the lowest value 
recorded for 5% mixture of papaya leaves and 
seeds with significant differences. The mean 
values were 2.50 and 1.4 mg/dl, respec7vely. 
It was seen from the data that the posi7ve 
control group had higher crea7nine levels, 
whereas the nega7ve control group had the 
lowest value with notable varia7ons. 8.10 and 
3.30 mg/dl were the corresponding mean 
values. Significant differences were found 
between the treatment groups' highest 
crea7nine levels, which were recorded for 
2.5% papaya seeds, and the lowest value, 
which was recorded for a 5% blend of papaya 

leaves and seeds. 5.60 and 3.60 mg/dl, 
respec7vely, were the mean values. 
Our results undoubtedly showed that papaya 
had an impact on the blood levels of the renal 
biomarkers and, consequently, the kidney's 
func7onal performance, given that serum 
urea, crea7nine, and uric acid levels are 
indica7ve of the degree of renal impairment 
(68, 69). 
In specific terms, the observed significant 
increase (p≤0.05) in the levels of urea, 
crea7nine, and uric acid levels across the 
groups is consistent with earlier findings 
reported by (70) that rats treated with papaya 
seed extract, showed increased serum levels 
of urea, crea7nine and uric acid, but 
contradicts the report by (71) that renal 
biomarkers were not significantly affected 
following an exposure to aqueous papaya 
seed extract for 2 weeks. The contradic7on 
with the later report however, might be due to 
differences in the mode administra7on, 
nature of the substance in ques7on, and the 
dura7on of study which in this case, was 6 
weeks. From the foregoing therefore, it is 
obvious that the dosage dependent and 
sta7s7cally significant increases in urea, 
crea7nine and uric acid levels, irrespec7ve of 
the type, indicates that Carica papaya’s has 
capacity to induce altera7ons in renal 
func7on. Thus, there is an urgent need to 
regulate the inclusion of papaya seeds in 
herbal prepara7ons, par7cularly in those used 
for the management of kidney diseases (72) 

 
Table (4): Effect of papaya leaves and seeds on kidney func?ons levels of nephropathic rats 
                                                           Parameters  
Groups 

Urea nitrogen  
(mg/dl) 

Creatinine  
(mg/dl) 

Uric acid  
(mgdl) 

Group (1): negative control  37.3±3.52 d 3.30±0.27 d 1.82±0.19 d 
Group (2): positive control  239.6±9.62 a 8.10±1.56 a 4.84±1.09 a 
Group (3): 2.5%papaya leaves 45.96±1.30 c 4.72±0.53 c 2.30±0.50 b 
Group (4): 5%papaya leaves 41.25±0.30 c 4.00±0.14 c 2.00±0.20 b 
Group (5): 2.5% papaya seeds 55.03±1.10 b 5.60±0.21 b 2.50±0.40 b 
Group (6): 5% papaya seeds 53.27±0.50 b 4.73±0.70 c 2.20±0.20 c 
Group (7): 2.5% Mixture (leaves and seeds) 40.96±1.30 c 3.90±0.53 d 1.83±0.20 d 
Group (8): 5% Mixture (leaves and seeds) 38.27±2.30 d 3.60±0.14 d 1.4±0.1 e 
LSD 3.40 1.21 1.18 
* Each value represents the mean ± SD of three replicates.  
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Mean in the same column with different superscript leIers are different significantly (p ≤ 0.05) 

 
Data obtained in Table (5) demonstrates the 
effect of papaya leaves, seeds and their 
mixtures on liver func7ons (AST, ALT and ALP) 
of nephropathic rats. 
As can be seen, there was a considerable 
difference between the posi7ve and nega7ve 
control groups, with the posi7ve control 
group's mean AST value being 80.30 and 20.00 
U/L, respec7vely. Conversely, 2.5% papaya 
seeds had the highest AST liver enzyme among 
the treatment groups (nephropathic groups), 
whereas 5% papaya  leaf and seed mixture had 
the lowest value with significant differences. 
The mean values were 46.90 and 25.10 U/L, 
respec7vely. 
It goes without saying that the highest ALT 
liver enzyme levels recorded for posi7ve 
control group, while nega7ve control group 
recorded the lower value with significant 
differences. The mean values were 93.8 and 
30.50U/L, respec7vely.  

It was acquired that the highest ALT liver 
enzyme of treated groups recorded for 2.5% 
papaya seeds, while the lowest value recorded 
for 5% papaya (leaves and seeds) with 
significant differences. The mean values were 
71.70 and 44.20U/L, respec7vely.  
In the instance of ALP liver enzyme, the 
highest levels recorded for posi7ve control 
group, while nega7ve control group recorded 
the lower value with significant differences. 
The mean values were 53.6 and 5.50 U/L, 
respec7vely. The informa7on that was 
acquired was the highest ALP liver enzyme of 
treated groups recorded for 2.5% papaya 
seeds, while the lowest value recorded for 
2.5% papaya (leaves and seeds) with 
significant differences. The mean value were 
9.93 and 5 U/L, respec7vely. This result agree 
with (73) there were a significantly decreased 
in serum ALT and AST at two levels for leaves 
and seeds powder at 10%.  
 

Table (5): Effect of papaya leaves and seeds on liver func?ons levels of nephropathic rats 
                                                                   Parameters  
Groups 

ALT 
(u/l) 

AST 
(u/l) 

ALP 
(u/l) 

Group (1): negative control  37.5±1.7 e 20±2.20 d 5.8±0.80 d 
Group (2): positive control  133.8±0.30 a 80.30±2.03 a 53.6±17.0 a 
Group (3): 2.5%papaya leaves 60.00±0. 80 c 41.45±1.20 c 7.81±0. 50 c 
Group (4): 5%papaya leaves 55.75±0.50 d 39.25±1.30 c 5.50±0.80 d 
Group (5): 2.5% papaya seeds 71.70±0.90 b 46.90±1.10 b 9.93±0.90 b 
Group (6): 5% papaya seeds 64.80±0.40 c 40.80±1.40 c 8.20±1.20 c 
Group (7): 2.5% Mixture (leaves and seeds) 40.10±0.10e 28.20±3.03d 5.00±0.40c 
Group (8): 5% Mixture (leaves and seeds) 39.20±0.21 e 25.31±3.6 d 5.55±0.70 d 
LSD 2.40 2.56 1.21 

* Each value represents the mean ± SD of three replicates.  
Mean in the same column with different superscript leIers are different significantly (p ≤ 0.05) 

 
Data obtained in Table (6) displays the effect 
of papaya  leaves, seeds and their mixtures on 
total protein of nephropathic rats. It is clear to 
observe that the highest total protein levels 
were recorded for nega7ve control group, 
while posi7ve control group recorded the 
lower value with significant differences. The 
mean values were 7.80 and 3.91 g/dl, 
respec7vely. It could be seen that the highest 
total protein of treated groups recorded for 
5% Papaya (leaves and seeds), while the 

lowest value recorded for 2.5% Papaya  seeds 
with significant differences. The mean values 
were 6.95 and 3.60 g/dl, respec7vely. These 
findings are consistent with (74), who 
discovered that following six months of 
papaya intake, the concentra7on of total 
protein increased, albeit within the reference 
range. This increase was brought on by an 
increase in albumin, which suggests that the 
liver's synthe7c func7on has improved. 
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Table (6): Effect of papaya  leaves and seeds on 
total protein levels of nephropathic rats 
 STP (g/dl) 
Group (1): Negative control  7.80±1. 5 a 
Group (2): positive control  3.91±1.36d 
Group (3): 2.5%papaya leaves 5.60±1.35 b 
Group (4): 5%papaya leaves 6.30±1.50 b 
Group (5): 2. 5%papaya seeds 3.20±1.10 d 
Group (6): 5% papaya seeds 4.45±1.50 c 
Group (7): 2.5% Mixture (leaves 
and seeds) 

6.50±1.15 a 

Group (8): 5% Mixture (leaves 
and seeds) 

6.90±1.50 a 

LSD 1.50 
* Each value represents the mean ± SD of three replicates.  
Mean in the same column with different superscript leIers are 
different significantly (p≤0.05) 

 
The obtained results indicated that the 
posi7ve control group had the lowest value 
with notable varia7ons, while the nega7ve 
control group had the greatest red blood cell 
levels. 6.40 and 2.80×106/ mm3, respec7vely, 
were the mean values. It was evident that the 
treated groups' red blood cell levels were 
highest when 5% papaya leaves and seeds 
were combined, and lowest when 2.5% 
papaya  seeds were used. with notable 
dis7nc7ons. 3.47 and 6.10×106/mm3 were 
the respec7ve mean values.  
Clearly, it is evident that the highest white 
blood cell levels were recorded for posi7ve 
control group, while nega7ve control group 
were recorded the lowest value with 
significant differences. The mean values were 
12.50 and 6.20×103/ mm3, respec7vely. 
Observa7ons revealed that the highest white 
blood cell levels of treated groups recorded for 
2.5% papaya  seeds, while the lowest value 
were recorded for 5% mixture of papaya  
leaves and seeds with significant differences. 
The mean values were 10.30 and 6.50×103/ 
mm3, respec7vely. These findings are 
consistent with (75), which found that dietary 
treatment with 5% dried papaya seed (DPS) 
did not result in any significant changes (p > 
0.05) in white blood cells, leucocytes, or 
neutrophils. In addi7on, (76). who stated that 
the birds with the lowest WBC were fed 15% 

dry papaya seed. This might be because the 
meal contained excessive amounts of an7-
nutri7onal factors that triggered the immune 
systems. 
 
Table (7): Effect of papaya leaves and seeds on red 
blood cell and White blood cell levels of 
nephropathic rats 
            Parameters  
Groups 

RBCs 
(106/mm3) 

WBCs 
(103/mm3) 

Group (1): negative 
control  

5.40±0.20 a 6.20±0.60 f 

Group (2): positive 
control  

1.80±0.30 c 12.50±0.70 a 

Group (3): 
2.5%papaya leaves 

3.20±0. 80 b 8.30±0. 90 c 

Group (4): 
5%papaya leaves 

3.75±0.50 b 8.50±0.40 c 

Group (5): 2.5% 
papaya seeds 

2.47±0.90 c 10.30±0.30 b 

Group (6): 5% 
papaya seeds 

3.15±0.40 b 8.60±0.50 c 

Group (7): 2.5% 
Mixture (leaves and 
seeds) 

4.85±0.10a 7.10±0.23d 

Group (8): 5% 
Mixture (leaves and 
seeds) 

5.10±0.21 a 6.50±0.11 e 

LSD 1.04 1.01 
* Each value represents the mean ± SD of three replicates.  
Mean in the same column with different superscript leIers are 
different significantly (p ≤ 0.05) 

 
The collected results showed that the posi7ve 
control group had the highest serum 
triglyceride levels, whereas the nega7ve 
control group had the lowest value with 
significant differences. 135.61 and 65.80 
mg/dl were the corresponding mean values. 
However, 2.5% papaya leaves gave the treated 
groups the greatest serum triglyceride levels, 
whereas 5% papaya leaves and seeds gave the 
lowest value. without any no7ceable 
varia7ons. They were 89.60 and 67.10 mg/dl, 
respec7vely, on average. 
When it comes to serum total cholesterol 
levels, it can be said that the posi7ve control 
group had the highest levels while the 
nega7ve control group had the lowest. with 
notable dis7nc7ons. 173.90 and 80.60 mg/dl 
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were the mean values, respec7vely. With 
notable varia7ons, it was shown that the 
treatment groups' serum cholesterol levels 
were highest for 2.5% papaya leaves and 
lowest for 5% papaya (leaves and seeds). 
111.92 and 88.20 mg/dl were the 
corresponding mean values. 
Regarding blood HDL levels, it can be inferred 
that the nega7ve control group had the 
greatest levels, while the posi7ve control 
group had the lowest, with notable varia7ons. 
50.07 and 30.22 mg/dl were the 
corresponding mean values.  
It was found that the maximum serum HDL 
values of treated groups recorded for 5% 
papaya (leaves and seeds), while the lowest 
value recorded for 2.5% papaya leaves with 
significant differences. 45.23 and 38.53 mg/dl 
were the corresponding mean values. 
One could deduce that, in terms of serum LDL 
levels, the posi7ve control group had the 
highest values, while the nega7ve control 
group had the lowest. with notable varia7ons. 

In each case, the mean values were 18.92 and 
95.30 mg/dl. With notable varia7ons, it was 
shown that the treatment groups' serum LDL 
levels were highest for 2.5% papaya leaves and 
lowest for 5% papaya (leaves and seeds). The 
average levels were, respec7vely, 45.20 and 
25.60 mg/dl. 
In case of serum VLDL levels, it could be 
concluded that the highest serum VLDL levels 
were recorded for posi7ve control group, 
while nega7ve control group recorded the 
lowest value with significant differences. The 
mean values were 29.75 and 12.58 mg/dl, 
respec7vely.  
It was no7ced that the highest serum VLDL 
levels of treated groups recorded for 2.5% 
papaya  leaves, while the lowest value 
recorded for 5% papaya (leaves and seeds) 
with significant differences. The mean values 
were 18.66 and 13.95 mg/dl, respec7vely. This 
results are agreement with (77) who  found 
the greatest VLDL in rats fed 5% papaya leaves 
 

 
Table (8):Effect of papaya  leaves and seeds on serum triglycerides, total cholesterol, HDL, LDL and VLDL 
levels of nephropathic rats 
                               Parameters  
Groups 

T.G 
(mg/dl) 

Chol. 
(mg/dl) 

HDL 
(mg/dl) 

LDL 
(mg/dl) 

VLDL 
(mg/dl) 

Group (1): Negative control  65.80±0.35e 80.60±0.70e 50.07±2.02a 18.92±0.98h 12.58±0.005d 
Group (2): positive control  135.61±0.65a 173.90±0.34a 30.22±1.68e 95.30±1.60a 29.75±0.008a 
Group (3): 2.5%papaya leaves 89.60±0.15b 111..92±0.15b 38.53±1.11d 45.20±2.40b 18.66±0.061b 
Group (4): 5%papaya leaves 84.70±0.30b 100.10±0.60c 41.40±1.60c 35.90±2.10c 17.78±0.001b 
Group (5): 2.5%papaya seeds 82.20±0.60b 105.58±0.29c 40.23±1.12c 40.05±1.80b 17.22±0.004b 
Group (6): 5%papaya seeds 71.45±0.58c 100.00±0.90c 42.26±0.60b 36.05±0.86c 15.09±0.091c 
Group (7): 2.5% Mixture 
(leaves and seeds) 

76.50±0.15c 95.10±0.50d 45.23±2.00b 25.60±2.10d 16.30±0.009c 

Group (8): 5% Mixture (leaves 
and seeds) 

67.10±0.50d 88.20±0.25d 47.15±2.00a 19.80±2.10e 13.95±1.003d 

LSD 3.60 3.98 3.6 3.5 2.90 
* Each value represents the mean ± SD of three replicates.  
Mean in the same column with different superscript leIers are different significantly (p≤0.05) 

 
4. CONCLUSION  
 
Papaya leaves and seeds have an7oxidant 
ac7vi7es and protec7ve effect against 
Gentamicin-induced CKD that they reduced 
elevated levels of serum crea7nine, urea 

nitrogen and uric acid. However, further 
human studies are needed.  
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 :567رعلا صخلملا
��اقولا ��ثأتلا ةفرعم �إ ةساردلا ەذه فدهت

 امهيطلخو ا¢ا²ا§لا روذ±و قاروأ نم لا¬ ¤ع يوتحت ة©سا©ق تا§جو ¤ع ة¢ذغتلل �
ÃÄ تمدختسا دقو .داحلا يول¿لا باهتللاا ثودح نم %5 ،2,5 ة§س¸ب

 5±150 مهنازوأ ونÊبللأا عÆن نم رأف 48 ةساردلا ەذه �
 ة©سا©قلا ة§جولا ¤ع �ولأا ةعومجملا ة¢ذغت مت )نا��ف 6( ¤ع اهنم ل¬ يوتح¢ ةÑواسÐم تاعومجم 8 �إ مهم©سقت مت مج
 ةعومجم¬ تمدختساو ة©سا©قلا ة§جولا ¤ع ة©ناثلا ةعومجملا ة¢ذغت مت ام¬ .ة§لاس ةط²اض ةعومجم¬ تمدختساو ة¢داعلا

 امهيط©لخو ا¢ا²ا§لا روذ±و قاروأ �إ ةفاضلإا² ة©سا©قلا ة§جولا ¤ع مهتيذغت مت ىرخلأا تسلا تاعومجملا .ة§جوم ةط²اض
��اذغلا لوانتملا ل©جسÞ مت ة±Ýجتلا ة�Üف للاخو .عيباسأ 4 ةدمل ��اوتلا ¤ع %5 ،2.5 ة§س¸ب

 .بسÐكملا نا��فلا نزوو �ßويلا �
 %5 ،2.5 ة§س¸ب امهيط©لخو ا¢ا²ا§لا روذ±و قاروأ ¤ع تذغت �äÜلا تسلا تاعومجملاو ة§جوملا ةط²اضلا ةعومجملا نقح مت
 ريدقتو اهل©لحتو مدلا تانيع عمجو نا��فلا حبذ مت .داحلا يول¿لا باهتللاا ثادحلإ كلذو )نزولا نم مجكçلمæ�Ä )8سåماتنجلا²
 ا��ثأت ة�öتخملا تا§جولا ترهظأو .ةدسõلأا تامôÑنóو مويساتوبلاو مويدوصلا حلامأو æ�Äمويبللأاو د§ðلاو ¤¿لا فئاظو نم لا¬
ÃÄ ةصاخو æ�Äسåماتنجلا² نقحلا نع جتانلا للخلا نسحتو ¤¿لا فئاظو ¤ع ا©باج¢إ

  .%5 ة§س¸ب ط©لخلا ةلاح �
 
 نا��فلا ،�¤¿لا فئاظو ،ا¢ا²ا§لا ،داحلا يول¿لا باهتللاا :ةفشا¿لا تامل¿لا
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