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ABSTRACT

The present study was designed to investigate themical
composition and in vitro antioxidant activity of gggant peels and leaves.
Also, the effects of the powder and the ethanotitaet of eggplant leaves
and peels on the nutritional status, blood glucaed lipid profile, in
addition to liver and kidney function tests, werstimated in cisplatin
hepato-nephrotoxicity rats. Thirty adult albinosratere used in this work;
they are classified into six groups (5 rats eaohg of them was left on a
basal diet as normal control (-ve), and the otl¢s' groups were injected
with cisplatin (IP) in a dose of 10 mg/kg b.wt. Qufehese groups served as
a positive control group. The remaining four growyere treated with the
powder and the ethanolic extract of eggplant leares peels. Rats were
sacrificed after 28 days, and their blood was dréamn analysis. The
obtained results indicated that the eggplant learesa good source of
protein, with a percentage of 19.17. The leaves peels of eggplant
contain most of the essential amino acids, whictertheir nutritional value.
The extract of leaves and peels with a concentraifol50 mg/ml had the
highest DPPH scavenging activity with a perceniaigé2.17% and 43.1%,
respectively. The reducing power of the leaves aedl extracts was
increased by increasing the concentration, the B@hes reached 540.41
mg/ml for leaves extract, and 564.71 mg/ml for pesitract. The cisplatin
drug caused disturbances in all the examined paeasadt was observed
that the peel powder, peel extract, and leavesaexshowed significant
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increases in body weight gain and the feed effoyenatio compared to the
positive control. The extracts of the leaves andlp&aused significant
decreases in serum glucose levels with a percertadgeb.6 and 20.6,
respectively. The cisplatin-injured groups, whickrev treated with leaves
and peels extracts in addition to the peels powgleup, exhibited
significant improvements in their serum lipid ptefi

Keywords: nephrotoxicity, hepatotoxicity, cisplatineggplant,
leaves, peels, extract, rats.

1. INTRODUCTION

Eggplant Solanum melongena) is an important agronomical plant
that is widely distributed throughout temperate drapical regions and
belongs to the Solanaceae fan{iun et al., 2011) In Sub-Saharan Africa,
it is a popular fruit. It comes in sorts of col@asd shapes and is found in
many different regions. It's usually eaten raw aack or cooked into a
stew. The eggplant is rich in polyphenol compouadd some essential
vitamins (Hanson et al., 2006) Because of its high content of vitamins,
phenolics, and antioxidants, aubergine is a vetgetalop that grows all
over the world and can supply significant alimeyptaenefits. Furthermore,
eggplant has potential pharmaceutical applicatibas are only now being
recognizedGurblz et al., 2018) Eggplant peel is typically discarded as a
waste product, ignoring its potential health besetggplant peel could be
used as a natural ingredient in the formulatiofuattional products due to
its higher vitamin C and phenolic compounds con(€@o et al., 1996;
Estheret al., 2013 and Sepidelet al., 2016).The key phenolic compounds
in eggplant peel are anthocyanins, a significartegm@y of naturally
occurring pigments in red or purple-colored fruitat include a range of
health benefits including lowering blood glucosevels, regulation of
postprandial hyperglycemia associated with type dratetes mellitus, and
removal of free radicals, thus strengthening mendeficiencies induced by
Diabetes mellitugNanda et al., 2013; Estheret al., 2013 and Sepidefet
al., 2016).Eggplant peel extract can be used as a naturalprdd reduce
weight and decrease triglycerides, thereby redudeg risk of diabetes,
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heart disease, and arteriosclerosis. The extraaggplant peel can also help
diabetics to lower their blood glucose levels anotgrt their bodies from
the side effects of diabetes, such as a high amidatink in their blood,
high liver enzyme levels, and urgablood (Rehab., 2018)Eggplant leaves
are discarded as waste. Althoughmelongena leaves contained high levels
of phenolic compounds with a high antioxidant ptisgnit was found that
ethanol and water extracts had the highest todabfiol content in leaves
(Jung et al. 2011). The leaves of eggplant were found to have high
flavonoid and phenolic contents, indicating thaythhave potent antioxidant
activity that can protect some body tissues fromdatkve damage
(Adewale et al., 2014).Caffeic acid, chlorogenic acid, cryptochlorogenic
acid, panasenoside, and (6R, 7E, 9R)-4,7-megadiigm&-one-9-D-
glucopyranoside, the main components in the eggdkaves folanum
melongena), found to prevent noncommunicable diseases ligbales and
hypertension. Its antiviral properties and cytotoactivity on cancer cell
lines are also noteworthyKwon et al. 2008). Hepatotoxicity means
chemical-induced liver damage. About 900 drugs smkated to liver
damage, making it the most popular reason for g'simithdrawal from the
market. Chemicals frequently damage the liver, Winan only be detected
through abnormal liver enzyme tests. Drug-induceer ldamage accounts
for 50% of all acute liver failures and 5% of allodpitalizations.
Idiosyncratic drug reactions lead to liver deathtransplantation in about
75% of caseg¢Ostapowiczet al. 2002) When kidney function is damaged
or destroyed by endogenous or exogenous toxicaepdrotoxicity occurs.
Drug exposure frequently causes toxicity in thenki which serves as the
body's primary control system for maintaining hostasis and is thus
particularly vulnerable to xenobiotics. Examples oiephrotoxicity
mechanisms caused by drugs are changes in tubulamegilar
hemodynamics, crystal nephropathy, inflammatioti,togicity, thrombotic
microangiopathy, and rhabdomyolyglsim and Moon 2012) Cisplatin is
a highly toxic medicine that can cause severe g¢issamage despite its
effectiveness in reducing tumour burden. Cisplats a lot of dangerous
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side effects, including neurotoxicity, nephrotoici ototoxicity, and
vomiting, all of which reduce its effectiveng$%aksoyet al. 2011)

2. MATERIALS AND METHODS
2.1. Materials:

2.1.1. Plant: Fruits and fresh leaves &lanum melongena were
collected from the garden of the Faculty of Scieraf@iliating the
department of botany at Mansoura University.

2.1.2. Chemicals: All chemicals were purchased from Elgomhoria
Company in Mansoura City, Dakahlia Governorate,#gy

Cisplatin drug (Mylan S-A-S-France) was purchasedmf a
pharmacy in Mansoura at a concentration of 50 mgib0

2.1.3. Animals: Thirty healthy adult male white albino rats,
weighing 110 £ 5 g, were purchased from Vaccines Bnug company
(VAC), Giza, Egypt.

2.2. Methods:
2.2.1. Preparation of the powder of eggplant peel and leaves:

The eggplant and fresh leaves were thoroughly whsheater, and
the peels were separated by using a knife. Thesstdried at 40 °C in the
oven (to avoid spoilage of the phenol content) tooastant weight. The
leaves were dried in the open air. After dryinge peels and leaves were
ground into a powder.

2.2.2. Preparation of the ethanolic extract of eggplant peel and leaves:

250 g of each powder of peels and leaves of eggplare soaked in
1L ethanol and mixed well, then left overnight diltered through filter
paper. The filtrate was kept in a dark bottle. Amotportion of ethanol was
added to the residue, shaken well, left overnitjien filtered and the filtrate
was added to the previous filtrate. The residue was®aked in ethanol
overnight and filtered. All the three filtrates wecollected to make the
ethanolic extract solution. The solvent was removagd means of
evaporation using a rotary evaporator. The obtaeddact was collected
and dried in a desiccator to a constant weight) kept in dark bottles until
use.
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2.2.3. Chemical analysis:

- A previously detailed methods Ifj.O.A.C, 2000) were adopted for
determining the chemical composition (Moisture, ABlotein, Lipids
and Fibers) of eggplant leaves and peels. Carbalsglrwere
calculated by difference.

- The antioxidant potential of the leaves and paélact of eggplant was
evaluated by using two antioxidant testing methoD&®PH and
reducing power, according fdasguptaet al. (2016) and Debnathet
al. (2011),respectively.

- The acid hydrolyzed amino acids by amide bondakage were
determined by using an automatic amino acid anaely2e433,
according tdPellet and Young (1980)

2.2.4. The basal diet:

The basal diet was prepared according toNR&C (1995) All the
biological experimental procedures were applied accordance with
internationally guidelines for the care and uséabbratory animals. Ethical
guidelines were maintained during animal handlimgl germission was
obtained from the concerned department.

2.2.4. Induction of nephrotoxicity and hepatotoxicity:

Hepato-nephrotoxicity was induced in rats by injegta single dose
of cisplatin intraperitoneally in a dose of 10 nmg/M.wt. on the first day,
according tdJn et al. (2020)

2.2.5. Experiment design:

After the adaptation period, rats were classifigd six groups (five
rats each), one of them remained on the basabdigtand served as normal
control (Groupl). The rest 5 groups were injectgccisplatin (10 mg/kg.
bw) intraperitoneally to induce hepato-nephrotayicOne of these injured
groups remained on the basal diet and consideregoagive control
(Group2). The other four injured groups were treéatéth the powder and
extract of the eggplant leaves and peels as follows
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Group 3 (leaves powder)Fed on a diet containing leaves powder at
a concentration of 35 gm/kg feed.

Group 4 (peels powder) Fed on a diet containing peels powder at a
concentration of 35 gm/kg feed.

Group 5 (leaves extract) Received leaves extract daily in a dose of
250 mg/kg b.wt. orally through a stomach tube.

Group 6 (peels extract) Received peels extract daily in a dose of
250 mg/kg b.wt. orally through a stomach tube.

Daily food intake and weekly body weight gain wezeorded. After
28 days, the rats were anesthetized, and blood lsamnnere collected in
clean centrifuge tubes to obtain serum.

2.2.6. Biological estimations:
2.2.6.1. Body weight gain and feed efficiency ratio (FER). They were
calculated according t8hapman et al. (1959).

Final weight (g} —Initial weight (g)

Body weight gain % = x 100

Initial weight (g}

Feed efficiency ratio (FER) = Body weight gain gafy) / Feed
intake daily (g)

2.2.6.2. biochemical analysis of serum:

- Serum glucose level was determined by an enzgmatethod
according tdKaplan (1984)

- Serum total cholesterol was estimated accordirihomas (1992)
- Serum triacylglycerol was determined accordingassati (1982)

- High density lipoprotein (HDL-c) was determinedcarding to the
methods oiWarnick et al. (1983)

- LDL-c and VLDL-c were calculated by using the thud of
Friedewald et al. (1972)

VLDL-c=TG/5
LDL-c = Total cholesterol — (HDL-c +VLDL-c)
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2.2.7. Statistical analysis:

All tests were accomplished using the computer pgekof the
statistical analysis program (SPSS, version 246P01he collected data
was presented as means * standard deviations (me8y, statistically
analyzed using one way analysis of Variance (ANOVa&)d the means
between groups were compared by least significafierence (LSD)
statistic test, according #artmitage and Berry (1987).

3. RESULTS AND DISCUSSION
3.1. Proximate chemical analysis of leaves and peels powder of eggplant

The data in Table (1) showed the percentage of idaém
composition content of eggplant peel and leaves €hggplant leaves
composition was (8, 19.17, 11, 2, 4 and 59.83%)orsture protein, ash,
fat, fibers, and carbohydrates, respectively. Imgarison, their values were
(5,12.23,7, 1, 2 and 74.77%) in the eggplantpeekpectively.

The results revealed that eggplant leaves are a goorce of
protein, ash, and fibres compared with the eggpterel. Results were in
harmony with those ofDoulabi et al. (2020) who reported that the
moisture, fat, protein, carbohydrate, crude fitaad ash contents of the
eggplant peel were 89.6%, 0.2%, 1.9%, 4.3%, 0.98d, 21% (on wet
weight bases), respectively. Als@boh et al. (2005) found that the
unprocessed leaves of eggplant had 1.4% raw fib68p fat, 4.3% protein,
89.7% moisture, and 1.3% ash content. MeanwNighamed et al. (2019)
compared eggplant peels and pulp and the wholelaggfour. He found
that the peel contained the highest amount of witthry fibre (43.31%),
insoluble dietary fibre (29.31%), and ash (6.20%{l @ahe lowest energy
value (172.96 Kcal/100g DW) compared with othetgpar
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Table (1): Proximate chemical analysis of leaves dnpeels powder of
eggplant (g/1009)

T onents| Moisture | Protein Ash Fat% | Fibers% | Carbohydrates
samples % % % %
Leaves 8 19.17 11 2 4 59.83
Peels 5 12.23 7 1 2 74.77

3.2. Amino acids content of eggplant leaves and peels:

Data in Table (2) show that both eggplant leaves @eels are rich
sources of essential amino acids, which raiseutsdtional value. Aspartic
acid and glutamic acid recorded the highest amotinbn-essential amino
acids as their values reached (14.88% and 15.96%aves and (12.15%
and 11.05%) in peels, respectively. Cysteine wadatected in the leaves;
however, it was found in peels in low concentragion

On the other hand, leucine, valine, and phenylaamepresent the
highest essential amino acids in both leaves amdk pEf eggplant, while
methionine was the least.

The obtained results were close to thos&ohamed et al. (2019)
who stated that the Egyptian eggplant parts arehaspurce of essential and
non-essential amino acids. Leucine, valine, andnerg recorded the
highest essential amino acids amounts in the peathing (41.58, 33.12,
and 31.50) g/kg protein, respectively. Meanwhilee hon-essential amino
acids scores found in peels were (45.14, 28.143 gflotein for glutamic
acid and aspatrtic acid, respectively.
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Table (2): Amino acids content of eggplant leavesd peels

Amino Leaves Peels
acids % [PPM] % [PPM]

Histidine 3.25 14.441 2.67 11.872

Isoleucine 4.48 19.910 4.19 18.638

Leucine 7.82 34.759 7.07 31.410D

Essential Lysine 3.25 14.449 3.05 13.572

Methionine 0.51 2.265 0.69 3.070
Phenylalaning 5.05 22.462 4.06 18.0%5
Threonine 4.88 21.686 3.97 17.634

Valine 6.23 27.675 5.40 23.996

Arginine 3.43 15.253 3.24 14.381

Alanine 6.20 27.567 5.46 24.281
Aspartic acid 14.88 66.153 12.15 53.993

Cysteine N.D N.D 0.78 3.482
Non- Glutamine 15.96 70.944 11.05 49.089
Essentiall  Glycine 6.55 29.093 5.38 23.925

Proline 1.68 7.484 1.22 5.407

Serine 5.60 24.893 4.58 20.351

Tyrosine 2.64 11.713 2.52 11.218

AMMONIA 3.77 16.734 2.55 11.355

3.3. Antioxidant activity of the leaves and peels extracts of eggplant

Free radicals are the initiation of many diseases tre caused
because of the damage of lipids, proteins, and ygdmaucleic acid in
human cells. Natural antioxidants can prevent tlieseages, which are the

consequence of oxidative stress they ca@deshiet al., 2012)
3.3.1. DPPH assay

One of the well-known methods used for screenimgahtioxidant
capacity of the active components of plants is DRB&l/enging activity.

C1123)
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The data in Table (3) showed that both the leavespeel extracts
of eggplant led to DPPH scavenging activity, whitie scavenging activity
of peel extract was better than that of the leaxésact.

The DPPH scavenging activity of the peels extragith( the
concentrations of 50, 100, 150 mg/ml) were 39.24%%,8%, 43.1%,
respectively, while they were 35.43%, 40.7% and 4% for leaves extract,
respectively. It was noticed that the two extragith the concentration of
150 mg/ml caused an inhibition percentage more thizat of the
concentration of 100 mg/ml a little bit. So, it meferable to use a
concentration of 100 mg/ml to save the extract.

3.3.2. Reducing power

From Table (3), the results revealed that the nedupower of the
leaves and peel extracts increased by increasagadhcentration.

The peel extract was better than the leaves extadittough the
increase in reducing power is slight. The redu@oger increases with the
concentration increases. The reducing power ofléhges extract ranged
from 0.160 to 0.372, while that of the peels extnaaried from 0.216 to
0.380 in accordance with the extract concentratidrnich was 50, 100, 200,
and 400 mg/ml.

The EC50 values reached 540.41 mg/ml for leavesa&xiand
564.71 mg/ml for peels extract.

The antioxidant activity of eggplant leaves andipegtracts is due
to their content of phenolic compounds that provgerogen ions which
increase their scavenging activity. Results ar@ccordance witlBasuny et
al. (2012)who demonstrated that anthocyanins from eggplaat extracts
resulted in a significant increase in scavenging®BPradicals and the
reducing power. Also, the results were in the sineewith Adewaleet al.
(2014) who stated that the aqueous extrackay&num macrocarpon leaves
possesses powerful antioxidant activity and careroffjood protection
against oxidative damage to body cells.

110
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Table (3): Antioxidant activity of the leaves and pels extracts of
eggplant (inhibition%)

Reducing power DPPH inhibition %
Conc.mgml Leaves Peels Conc.rimgl Leaves Peels
50 0.160 0.216 50 35.43 39.24
100 0.201 0.247 100 40.70 41.80
200 0.279 0.292
400 0.372 0.380 150 42.17 43.10
EC50 mgml 540.41 564.71

3.4. Biological assays

3.4.1. Effect of the powder and extract of eggplant leaves and peels on
body weight gain and feed efficiency ratio of cisplatin induced
hepato-nephrotoxicity in rats:

The data in Table (4) showed no significant diffees among all
the groups regarding their initial weight at theyjinaing of the experiment.
The results recorded in the Table showed that thglatin drug caused
disturbances in all the examined parameters, &vident in the positive
group results. Significant decreases in the finalght, body weight gain,
body weight gain percentage, feed intake, and ffédiency ratio were
observed compared to the normal control.

It was noticed that the peel powder, peel extract] leaves extract
groups showed significant increases in their fwaights as compared to
the positive control. On the other hand, the legp@sder group showed no
significant difference in this respect. Accordinglyhe weight gain
percentage reached 15.16 + 4.87, 14.24 + 1.56,18F + 2.11% in the
groups of the peel powder, peel extract, and leawsact, respectively,
which is significantly increased than that of thesipive group (8.31%).

Concerning feed efficiency ratio, the results résgasignificant
increases in the three groups of the peel powdssl| extract, and leaves
extract 0.052 + 0.001, 0.050 = 0.005, and 0.044.G0D, respectively, as

o)
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compared to the positive group (0.031 = 0.007). THaes powder group

did not affect the FER, similar to the positive tohgroup.
The results agree witAbo-Elmaaty et al. (2020) who found that

body weights in the cisplatin-treated group wemgmnisicantly lower. The
results also agreed witBarkar et al. (2020)and Ekweogu et al. (2020)
who found that the extract of eggplant leaves agwlgpimproved the body
weight of rats.
Table (4): Effect of the powder and extract of egdant leaves and peels
on body weight gain and feed efficiency ratio of splatin-induced
hepatonephrotoxicity in rats

ariables Initial Final weight | Weight Gain | Weight Gain | Feed intake| feed efficiency
Groups weight (g) (9) (9) % (9) ratio (FER)
Normal control 127 156 29 22.84 13 0.074
(-ve) tla +4.36 a +4.36 a +3.46 a +0.36 a +0.009 a
Positive control 128.33 139 10.67 8.31 11.58 0.031
(+ve) +0.58a +3¢c +2.52d +1.93d +0.25¢ +0.007d
Leaves powder 127.33 139.33 12 9.42 11.61 0.034
(35 gm/kg) +0.58 a +23c +1.73cd +131cd +0.19¢c +0.003d
Peels powder 127.67 147 19.33 15.16 12.25 0.052
(35 gm/kg) +0.58 a +5.29b +5.86 Db +4.87b +0.44b +0.001 b
Leaves extract 128.33 144.33 16 12.47 12.03 0.044
(250 gm/kg bw) +0.58 a +2.08 bc + 2.65 bcd +2.11 bed +0.17 bc + 0.007 bcd
Peels extract 128.67 147 18.33 14.24 12.25 0.050
(250 gm/kg bw) +0.58 a +265b +2.08 bc +1.56 bc +0.22b + 0.005 bc

Each value is the mean + SD

The values in each column with different superscaige significantly
different at (p < 0.05).
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3.4.2. Effect of the powder and extract of eggplant leaveand peels on
serum glucose and lipid profile of cisplatin-inducd hepato-
nephrotoxicity in rats:

The results in Table (5) showed that the cisplatjured rats have a
high serum glucose level (121+3.5 mg/dl), which wassatistically
significant compared to normal rats (102+ 6.7 mg/ithough the increase
in serum glucose of the positive control was littlee extract of the leaves
caused a substantial decrease in serum glucosswéal by the extract of
the peel and peel powder. In contrast, the groegted with leaves powder
showed no significant changes compared to theipesibntrol. The ability
of the eggplant leaves and peel extracts to siggmtly decrease the serum
glucose is worth note and needs further studies.

Regarding the lipid profile, the data in Table (Byealed that the
cisplatin drug caused disturbances in all the ewathiparameters, as
evident in the positive group results. The serunelke of total cholesterol,
triglycerides, and LDL-c increased while the serdevel of HDL-c
decreased significantly compared to the normal robnfThe increases
percentages in TC, TG and LDL-c were 48.2%, 35.4861 240%,
respectively, while the decrease in serum HDL-c 2819%.

However, the cisplatin-injured groups which haverb&eated with
leaves and peels extracts in addition to the peelsder group exhibited
significant improvements in their serum lipid ptefi while the leaves
powder group improved only serum TC level. The dauppeels, either in
their raw powder or their extract were more effectthan the eggplant
leaves in modulating the lipid profile markers irases of hepato-
nephrotoxicity.

Rehab (2018)found that eggplant peel extract can be used as a
natural source to reduce weight and triglycerided #us protect against
diabetes, heart disease and arteriosclerosis. &ggpéel extract can also be
used to lower blood glucose levels for diabetiad nprotect the body from
the symptoms resulting from diabetes, such as lenghls of liver enzymes,
urea, and high oxidation rate in serum.

o
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Ekweoguet al. (2020)found that the administration of aqueous leaf
extract of S aethiopicum stimulated hypolipidemic effect in experimental
animals irrespective of sex. While there was sigaift decrease in the
levels of TC, TG, LDL-C, and VLDL-C in the experim@l animals fed
with aqueous leaf extract & aethiopicum, the treated animals showed a
significant increase (P < 0.05) in the levels ofjidensity lipoprotein
compared to the control. They suggested thatethiopicum has anti-
hyperlipidemic properties.

Al-Jowari (2020) found that eggplant peel powder used in treating
hyperlipidemia caused by antibiotics administratmay be due to the high
levels of anthocyanins in these peels, especialgunin. Thus, these
compounds minimize the high concentrations of Bpahd return them to
the normal level.

Sarkar et al. (2020) found that oral administration of SMHA
(Extraction ofS. melongena hydroethanolic extract) and SMAQ (Extraction
of S melongena aqueous) at 100, 200, and 400 mg/kg doses showed a
significant reduction in serum glucose, triglycesd and total cholesterol
levels in comparison to hepatotoxic control ratsQ(95). Meanwhile, the
administration of extracts at the same doses mbuilh a significant
(p<0.05) increase in serum HDL as compared withatetpxic control rats.

Zaki and Amal (2018)found that feeding rats on the basal diet with
(4%) EPP (Eggplant Peels Powder) were more effe¢tidecrease T.C and
T.G which were recorded (110.00 #0.10 and 62.55 .30 0mg/dI,
respectively). Also caused maximum improvement ddLH LDL and
VLDL, which were (37.80 £1.13, 59.69 = 0.20 and512+ 0.20 mg/dl.,
respectively).

Eggplant peels anthocyanins significantly decreadieel levels of
total cholesterol, LDL-cholesterol, accompanied ibgreasing cholesterol
levels(Basunyet al., 2012)

Oral administration (especially at the highest dofs49.8 mg/kg) of
agueous extract of Solanum macrocarpon leaves dsdrates anti-

{1128)
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nephropathy by reducing the elevated glucose lamdlse blood in diabetic
rats to norma(Ekakitie et al., 2021).

Table (5): Effect of the powder and extract of egdant leaves and peels
on serum glucose and lipid profile of cisplatin indced hepato-
nephrotoxicity in rats

rameter glucose lipid profile
Group (mg/di) CH TG HDL VLDL LDL
(mg/dl) (mg/dl) (mg/dI) (mg/dl) (mg/dl)
Normal control 102 85 96 45 19 20
(-ve) +6.7 bc +9.5¢c +6.6b +4.1bc +1.3b +149b
Positive control 121 126 130 32 26 68
(+ve) +35a +56a t4.7a +2.2d +09a +6.4a
Leaves powder 109 110 122 35 24 51
(35 gm/kg) +8.3ab +6.2b +7.1a +2.8d +14a +9.7a
Peels powder 100 90 920 42 18 30
(35 gm/kg) +4.73 bc +9.6¢C +6.1b +13c +1.2b +106b
Leaves extract 90 89 92 51 18 20
(250 gm/kg/bw) +6.8c¢C +8.6¢C +6.7b +19a +13b +114b
Peels extract 96 81 89 48 18 14
(250 gm/kg/bw) +6.2c¢C +25¢c +2b +1.1ab +04b +39b

Each value is the mean + SD

The values in each column with different superscae significantly
different of (p < 0.05).

4. CONCLUSION

It can be concluded that the peels and leaveseotgiyplant are of
good nutritional value because of their high conhtnprotein, fibre and
carbohydrates, in addition to their content of masiino acids, especially
the essential ones. The findings also revealed ttatpowder and the
methanolic extract of both peels and leaves exubigood results in
improving body weight and feed efficiency ratio time rats injured with
cisplatin. A noticeable improvement in blood glue@nd lipid profile was
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observed in the cisplatin-induced hepato-nephratats. So, it is
recommended to use eggplant peels in treating titapatients, especially
those with type 2 diabetes. Although the eggplaatés extract gave good
results, it needs further studies to determineaitdve components and
ensure its safety.

REFERENCES:

e Abo-Elmaaty, A. M., Behairy, A., El-Naseery, N. |.and Abdel-Daim, M. M.
(2020).The protective efficacy of vitamin E and cod lival against cisplatin-
induced acute kidney injury in rats. Environmenftience and Pollution
Research, 27(35), 44412-44426.

* Adewale, O. B., Onasanya, A., Fadaka, A. O., Iwerd{., Anadozie, S. O.,
Osukoya, O. A., and Olayide, 1. I. (2014)in vitro antioxidant effect of aqueous
extract of Solanum macrocarpon leaves in rat liaed brain. Oxidants and
Antioxidants in Medical Science, 3(3), 225-229.

e Al-Jowari, S. A. K. (2020).The use of eggplant peel powder in the treatment of
hyperlipidemia caused by antibiotics administrailomale local rabbitsAnnals
of Tropical Medicine and Public Health, 23, 231-407.

* AOAC Association of Official Analytical Chemists (200). Official Methods
of Analysis. 17th edition. The Association, WashamgDC. USA.

* Artmitage, P. and Berry, G. (1987): Statistical Methods in medical research,
2th Ed. Oxford: Blackwell Scientific.

e Basuny, A. M., Arafat, S. M., and El-Marzooq, M. A.(2012) Antioxidant and
antihyperlipidemic activities of anthocyanins froeggplant peelslournal of
Pharma Research and Reviews, 2(3), 50-57.

e Cao, G., Sofic, E., and Prior, R. L. (1996)Antioxidant capacity of tea and
common vegetabledournal of agricultural and food chemistry, 44(11), 3426-
3431.

* Chapman, D.G; Castillo, R. and Campbell, J. A. (19%): Evaluation of
protein in foods. I.A method for the determinatioinprotein efficiency ratios.
Can. J. Biochem. Physiol. 37: 679-686.

» Dasgupta, N.; Ranjan, S.; Shree, M.; Saleh, M.A.Aand Ramaligam, C.
(2016). Blood coagulating effect of marigolddgetes erecta L.) leaf and its

bioactive compounds. Orient pharm exp med. 16:%7-7

1120)
{1130)




— Yery gule — 1 aue —ducgil! &) pil) Srgoms dlns

* Debnath, T.; Park, P.; Debnath, N.C.; Samad, N. B.Park, HW. and Lim,

B. O. (2011).Antioxidant activity ofGardenia jasminoides Ellis fruit extracts.
Food chemistry.128: 697- 703.

e Doulabi, M., Golmakani, M. T., and Ansari, S. (202D Evaluation and
optimization of microwaveassisted extraction of bioactive compounds from
eggplant peel byproduct.Journal of Food Processing and Preservation, 44(11),
e14853.

» Ekakitie, L., Ajiboye, B. O., Oyinloye, B. E., Owebp-ozeze, O. S., Onikanni,
S. A., and Ojo, O. A. (2021)Attenuation of diabetic nephropathy in alloxan-
induced diabetic rats by Solanum macrocarpon Linqueaus leaves
extract.Comparative Clinical Pathology, 30(2), 173-179.

e Ekweogu, C. N., Ude, V. C., Nwankpa, P., Emmanued., and Ugbogu, E.
A. (2020). Ameliorative effect of aqueous leaf extract of $oia aethiopicum
on phenylhydrazine-induced anaemia and toxicity rats.Toxicological
Research, 36(3), 227-238.

» Esther E.; Emmanuel O.and Ganiyu O. (2013).The inhibition of starch
hydrolysing enzymes and antioxidant activities fsggd the potential use of
eggplants in the dietary management or controlastgrandial hyperglycemia
ssociated with type-2 diabetes. African JournaPbé&rmacy and Pharmacology,
7(23): 1575- 1584.

e Eun-Ju, J., Myung-Suk, B., Eun-Kyung, J., Young-Howg, J., and Seung-
Cheol, L. (2011).Antioxidant activity of different parts of eggplatournal of
Medicinal Plants Research, 5(18), 4610-4615.

e Fossati, P., and Prencipe, L. (1982).Serum triglycerides determined
colorimetrically with an enzyme that produces hygno peroxide. Clinical
chemistry, 28(10), 2077-2080.

e Friedewald, W. T., Levy, R. ., and Fredrickson, D.S. (1972):Estimation of
the concentration of low-density lipoprotein chédesl in plasma, without use
of the preparative ultracentrifuge. Clinical chetnyis18(6), 499-502.

e GUrblz, N., Uluisik, S., Frary, A., Frary, A., and Doganlar, S. (2018)Health
benefits and bioactive compounds of eggpl&obd chemistry, 268, 602-610.

e Hanson, P. M., Yang, R. Y., Tsou, S., Ledesma, [Engle, L., and Lee, T. C.
(2006). Diversity in eggplant (Solanum melongena) for sogiele scavenging

1130
{ 1131)




Antihyperglycemic, antihyperlipidemic and antioxidant activities of leaves and peels of eggplant

activity, total phenolics and ascorbic acid. JourmfaFood Composition and
Analysis, 19(6-7), 594—-600.

Joshi, R., Gangabhagirathi, R., Venu, S., Adhikari,S., and Mukherjee, T.
(2012). Antioxidant activity and free radical scavengirepctions of gentisic
acid: In-vitro and pulse radiolysis studi€see radical research, 46(1), 11-20.
Jung, E. J., Bae, M. S., Jo, E. K., Jo, Y. H., anidee, S. C. (2011)Antioxidant
activity of different parts of eggplant. Journal Mfedicinal Plants Research,
5(18), 4610-4615.

Kaplan, L. A. (1984). Glucose. Clin Chem. The CV Mosby Co. st Louis.
Toronto. Princeton, 1032-1036.

Kim, S. Y., and Moon, A. (2012).Drug-induced nephrotoxicity and its
biomarkersBiomolecules and therapeutics, 20(3), 268.

Kwon, Y. |., Apostolidis, E., and Shetty, K. (2008)In vitro studies of eggplant
(Solanum melongena) phenolics as inhibitors of éezymes relevant for type 2
diabetes and hypertension. Bioresource technoff), 2981-2988.
Mohamed, M., Zeitoun, A., and Abdalla, A. E. (2019) Assessment of
Chemical Composition and Bioactive Compounds inReel, Pulp and Whole
Egyptian Eggplant Floudournal of the Advances in Agricultural
Researches, 24(1), 14-37.

Nanda R., Maimun Z. and Harjoedi A. (2013).The effect of eggplant
(Solanum melongena L.) extract peroal against blyladose level of white rat
(Ratus novergicus) wistar strain diabetic moded.JiPediatr Endocrinol. 2013
(Suppl 1):033.

NRC, (1995):National Research Conical, Nutrition Requiremetfitsadboratory
Animals. Forth Revised Edition, Institute for Labtory Animal Research.
National Institute of Health. Academic Press. Wiagton DC, USA.

Oboh, G., Ekperigin, M. M., and Kazeem, M. |. (200h Nutritional and
haemolytic properties of eggplants (Solanum macpmg leaves. Journal of
Food Composition and Analysis, 18(2-3), 153-160.

Ostapowicz, G., Fontana, R. J., Schigdt, F. V., Laon, A., Davern, T. J.,
Han, S. H., ... and Lee, W. M. (2002Results of a prospective study of acute
liver failure at 17 tertiary care centers in theitda StatesAnnals of internal
medicine, 137(12), 947-954.

{1132)

| —



— Yery gule — 1 aue —ducgil! &) pil) Srgoms dlns

e Paksoy, M., Ayduran, E.,Sanli, A., Eken, M., Aydin, S., and Oktay, Z. A.
(2011).The protective effects of intratympanic dexamethasand vitamin E on
cisplatin-induced ototoxicity are demonstrated atsiMedical oncology, 28(2),
615-621.

» Pellet, P. L. and Young, V. R. (1980):Nutritional evaluation of protein
foods.” Published by the United Nation University.

* Rehab, S S M. (2018)Biochemical studies on the different effects of som
eggplant extracts. CU Theses.

e Sarkar, J., Kumar, N., and Gupta, P. (2020)Evaluation of hepatoprotective
action of Solanum melongena |. peel extract aggasacetamol induced liver
damage in albino rats. Medical Science, 24(104)328024.

« Sepideh, G.; Saeid, V. and Hossein S. (20I8)e effect of oral administration
of eggplant hydroalcoholic extract on avoidance mem retrieval in
streptozotocininduced diabetic male rats. J HerbRleairmacol. 5(4): 137-142.

e Thomas L (1992).Enzymatic colorimetric determination of cholestedchbor
ND Diagnose. 4th Ed.

e Un, H.,, Ugan, R. A., Kose, D., Bayir, Y., CadirciE., Selli, J., and Halici, Z.
(2020). A novel effect of Aprepitant: Protection for cispitainduced
nephrotoxicity and hepatotoxicity. European jourmél pharmacology, 880,
173168.

« Warnick, G.R., Benderson, V., Albers, N., (1983)Selected methods. Clin.
Chem. 10, 91-99.

» Zaki, A. N., and Amal N. (2018).Hypolipidemic effect of eggplant peels
(Solanum melongena, L) powder on obese ralte. Scientific Journal of the
Faculty of Specific Education - Menoufia University, 5 (14th issue April 2018
Part One), 1783-1798.




= Antihyperglycemic, antihyperlipidemic and antioxidant activities of leaves and peels of eggplant — =
il g @) (o o iy Bl 19 ] (s il | ki
eS| el el 5 gl sl 3t 31391 bl Bdmei U el
e it | i G| ot i
" A1 ol g5l IR kol ¢ b ] T 3 G0yl gl

SO 2 BT sliatl doliaidly ileadSI ) coss yi) Abyal Zd It dwlyld| Ciaso
OLaasLdl yaddy Ble¥ AN paliully Bamus xS0 dulys Salisay Gladdld! 3lysly it
SSI1 l el Bliall BEAN 2 (38ad) Bypu09 Al 2 sSmalaall sy Agiiidl AL le
ol 2 . ISy ST aillhy ShLas ) WBLoYL « (Adlendly GAI) Bayl e ddSIly
G ) pglcual @ (Jeall 12 2 sliacd! GAall e I Hla CaddS aliiviwl @ Ayl
Od> @9 ulud SIZAN allal) o @gie usly Co )i ¢ (Lagin JSI 01538 0) Slegee
sl Sus) cdes (muand! Oyg (o za/ea V1) OW el DAY e 62N Slegent
OLOsLA! Blygl Auodls g Bammudls ELII 20)¥1 Slegenl) Cndseg i ga Jo S Slegent!
O I Lo Juasil ) gl Sl - Jolomil) @gilas comug ¢ Lags YA s O pall zusd @3 . y9tly
lana le DLl 5ddy Byl §aod - /4141 Apuas (g peld chian ytiae kel OlLanidLd) Bl
o 59ty 3o¥ 1 el Ol AGINAY Leied 28,5 i Aewlu¥) oY) yales Y
L Syl . Mg e 7t o 4V dis (DPPH muss dolis lei do / pans Voo
Jlaall juso i) @ud Cliogg ¢ Susm il Bl pidll Olualinviusg 3195 213 Y1 3yuat saby)
OLBe G sl Galaiud Jo / @ae 0TEVY 9 Blhe¥ I (alial Jo / e 0808) I oo
PaBY) Bgmusn O da gl lguamd @3 I polall aeex 2 Obiad! Ggus 2 (i |
Belaso Aty el Oy B3l 2 Aagias Baly) lgpelal Bloo¥! paliiuey »dall aliiwey
2 Gylae polasal 2 jsddlly Bl¥! paliiae cowd .oarsll Jo eVl Wylae daail)
Ot s dobial) Dile gomt ! Gpglal . (9501 (e Yo T 9 Y01 A andl 2 590 glont ) Oilgriens
Olicpaund e By e garne (o) HALOWL Hidlly Blys¥1 Clabiiues Leadle @ Gy
PERIVSIUSPE- S

Olalias ¢ OLadLd ) ¢ ATl ¢ A Aot ¢ AaglSH Aot s Liat) OlelSH)
AR

e ¢ 3ygaaitl Aasbs ¢ Ao gt Ao Al Adn ¢ Y3 ;ua:sm,us*




