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Mona Y. Mostafa Sara El-Sayed Gaballah™
Abstract:

The purpose of this study was to investigate thegaich of using the
powder and the ethanolic extract of eggplant learet peels on liver and
kidney functions and the antioxidant enzymes; sayide dismutase (SOD)
and glutathione peroxidase (GPX), in addition toirdflammatory marker;
C-reactive protein (CRP). Phytochemical screenihthe ethanolic extract
of both leaves and peels was carried out. Alsay ttentent of phenolic
compounds, flavonoids, and anthocyanins was detedniln the animal
experiment, 30 rats were divided into six groups (5 rats each); one group
received a basal diet only (normal control). Thaaming five groups were
injected (IP) with cisplatin to induce hepato-negbkicity; one remained
on a basal diet and was considered a positive @oritwo injured groups
received the powder of leaves and peels, while dtieer two groups
received the extracts of leaves and peels of eggpRats were sacrificed
after 28 days, and their blood was drawn for amslyBhe phytochemical
screening results indicated the presence of fladsnadannins, glycosides,
saponins, and alkaloids. The results showed tleatdintent of phenolic and
flavonoid compounds was higher in the leaf thantha peel. On the
contrary, the anthocyanin content of the peel wigbdr than that of the
leaf. Regarding liver and kidney functions, thedfimgs showed significant
decreases in ALT, AST, and bilirubin and a subsihmicrease in serum
total protein in the groups treated with the pead &éeaf extracts. Also, a
significant reduction in their serum creatininegayr and uric acid was
observed compared to the positive control. Howether powder and extract
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of the leaves and peels of eggplant revealed stgnif increases in serum
superoxide dismutase and glutathione peroxidasddév the treated groups
compared to the positive control group. At the sdaime, all four treated
groups decreased the blood content of c-reactigeeipr significantly. The
results revealed that the ethanolic extract ofl¢lawes and peels was more
effective than the powder in reducing hepato-neiaixioity.

Keywords: nephrotoxicity, hepatotoxicity, cisplatiliver, kidney,
eggplant, antioxidant enzymes.

1. INTRODUCTION

Eggplant Solanum melongena) is a vegetable crop that grows
worldwide and can supply significant alimentary &i#s because of its high
content of vitamins, phenolics, and antioxidantgitirermore, eggplant has
potential pharmaceutical applicatiof@urbiz et al., 2018).lt is one of the
vegetables with the highest antioxidant total céapalt contains high levels
of phytochemicals such as flavonoid compounds dmhglic acids, both of
which have strong antioxidant propertigaki and Nasef 2018)Eggplant
peel is a rich source of biologically active substs (anthocyanins). It
contains a high level of antioxidants, so it issidered to have a great role
in the prevention of free radicals and thus diseBasuny et al., 2012).
Purple eggplant (Solanum melongena) peels have usszhin the treatment
of various metabolic disorders, proliferative daesmgand degenerative
changes due to ageing and senescence. The humats lwedls suffer
damage caused by reactive species generated byrsetabolic processes.
Such chemically unstable species are called frdeals, and antioxidants
can protect and repair the body from damage. Thesk vy slowing or
preventing the formation of free radicals, and pifpuit peel extract has a
hepatoprotective function whereas peels have vigity &ntioxidant efficacy
(Sarkar et al., 2019). The leaves of eggplant are considered extremely
nutritious and are used in preparing stews andssolie leaves are rich in
zinc, crude fiber, fat, protein, and calcium, and dound to contain
appreciable amounts of the amino acid methionihe.|€aves are used for a
variety of medicinal purposes, including treatiigoat problems in Sierra

C 10
{ 108)




= Research Journal Specific Education - Issue No. 89 - January 2025

Leone and stomach problems in Kenya, and toothaateealso treated with
them (Komlaga et al., 2014).Crude alkaloidal fraction isolated from the
leaves ofS. melongena exhibited significant analgesic effects and some
CNS depressant effec{Salama and Ezzat, 2013)The liver is the organ
responsible for regulating the body's internal emuinent. Currently, there
is no way to compensate for the loss of liver fiorgt and it also
significantly affects nutrient flow and regulatesrlmohydrate, protein, and
fat metabolism. Drugs are a significant causewdrldamage, and over 900
drugs, toxins, and herbs have been linked to ldenage. Approximately
75% of all idiosyncratic drug reactions lead teelivdeath or transplantation.
Some examples are liver tumors, active chronic titepaliver cirrhosis,
acute fatty infiltration, liver granulomas, cholast jaundice, and other
drug-induced liver diseaséBandit et al., 2012).The kidney is the organ
responsible for a diversity of essential functions the human body,
including detoxification, regulation of extracebulfluids, homeostasis, and
excretion of toxic metaboliteStevenset al., 2006) Nephrotoxicity refers
to a rapid decline in kidney function caused bytthec effects of chemicals
and medications. There are several types, and sihimgs may have
multiple effects on renal function. Substances taatse nephrotoxicity are
known as nephrotoxins. Renal tubular toxicity, anfimation, glomerular
damage, crystal nephropathy, and thrombotic migimgathy are just a
few of the mechanisms that cause nephrotoxicityurSecreatinine and
blood urea are the traditional signs for detectieghrotoxicity and kidney
dysfunction (Al-Naimi et al., 2019). Cisplatin is an antineoplastic drug
based on platinum that was first approved in 19/@&lay, it is still an
effective and essential treatment for various ces@®@anohar and Leung,
2018). Nephrotoxicity, nausea, hepatotoxicity, neurotdyici and
cardiotoxicity are just a few of the drug cisplairtoxic side effects
(Aldossary, 2019).In this study, we aimed to evaluate how eggplaelge
and leaves can alleviate cisplatin toxicity in rats
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2. MATERIALS AND METHODS
2.1. Materials;

* Plant: Fruits and fresh leaves &lanum melongena were collected
from the garden of the Faculty of Science affifigti with the
Department of Botany at Mansoura University.

* Chemicals: All chemicals were purchased from Elgomhoria
Company for medicine and medical devices in MarsoGity,
Dakahlia Governorate, Egypt.

e Cisplatin: drug (Mylan S-A-S-France) was purchased from a
pharmacy in Mansoura at a concentration of 50 mgib0

* Animals: Thirty healthy adult male white albino rats, weigpil10 +
5 g, were purchased from Vaccines and Drug CompdAgZ), Giza,
Egypt. (Guidelines for ethical conduct in the canel use of animals
in research were obtained from the Scientific RedeaEthics
Committee of Mansoura University).

2.2. Methods:

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

The eggplant and fresh leaves were thoroughly whshwater, 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 overnitji@n 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
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and dried in a desiccator to a constant weighty kept in dark bottles until
use.

2.2.3. Chemical analysis:
» Phytochemical screening of crude ethanolic extracts

- The presence of saponins, alkaloids, and flavoneias determined
using the method dArefin et al. (2015).

- The presence of steroids, phenols, tannins, anpgeres was
examined by the method detailedlgharani et al. (2016).
- Glycosides were detected using Molish's reagentordoty to
Ashtalakshmi and Prabakaran (2015).
» Determination of total polyphenols and flavonoids:

- Total polyphenol: Using the Folin—Ciocalteau reagent, total polyphenol
content was determined, as mentioned by Limmongkon et al. (2017).

- Total flavonoids: With few modifications, the aluminium chloride
colorimetric technique described by Munhoz et al. (2014) was used to
determine total flavonoid concentration.

- Anthocyanins: Anthocyanins concentration was determined as described
by Mancinelli (1984).

2.2.4. The basal diet:

The basal diet was prepared according to the Nati®esearch
Conical NRC, 1995) All the biological experimental procedures were
applied in accordance with international guidelif@sthe care and use of
laboratory animals. Ethical guidelines were maimgd during animal
handling and permission was obtained from the ameckdepartment.

2.2.5. 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)

2.2.6. Experiment design:

After a week adaptation period, rats were clagsiifdo six groups
(five rats each), one of them remained on the baisalonly and served as

C110)
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normal control (Groupl). The rest 5 groups wereatgd with cisplatin (10
mg/kg. bw) intraperitoneally to induce hepato-n@pbixicity. One of these
injured groups remained on the basal diet and wasidered a positive
control (Group 2). The other four injured groupsrevéreated with the
powder and extract of the eggplant leaves and peadigliows:

Group 3 (leaves powder)Fed on a diet containing leaves powder at
a concentration of 35 gm/kg feed.

Group 4 (peel powder) Fed on a diet containing peel 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.w orally through a stomach tube.

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

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

2.2.7. Biological estimations:
* Biochemical analysis of serum:

- Alanine aminotransferase (ALT), and aspartate natmansferase
(AST), were assayed according to the methods destriby
Bergmeyer and Horder (1980)

- Total bilirubin in plasma was determined accogdin Walters and
Gerade (1970).

- Total protein (TP) was estimated using the Biumethod according to
Armstrong and Carr (1964).

- Creatine and urea levels were estimated in plastoarding tdHenry
et al. (1974) and Patton and Crouch (1977).

- Serum uric acid was estimated accordingagsattiet al. (1980).

- Superoxide dismutase (SOD) was estimated acaptdiSarkar et al.
(2020).
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- Serum glutathione peroxidase (GPX) was estimatedrdmg to Moin
(1986).

- C-reactive protein (CRP) was estimated accortbrfeaganet al. (1982).
2.2.8. 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 (me8iy, statistically
analyzed using one-way analysis of Variance (ANOVand the means
between groups were compared by least significafierence (LSD)
statistic test, according #artmitage and Berry (1987).

3.RESULTSAND DISCUSSION

3.1. Phytochemical screening of the alcoholic extract of leaves and peels
of eggplant

The data in Table (1) shows the phytochemical singeof the
ethanolic extract of eggplant leaves and peels.det& provides evidence of
the presence of flavonoids, tannins, glycosidepomiais, and alkaloids in
the extracts of leaves and peels. The leaf exthast high levels of
flavonoids, tannins, and glycosides and low lewg¢lsaponins and alkaloids.
On the other hand, the peel extract contains hegyrel$ of saponins,
alkaloids, tannins, and glycosides and fewer lew#ldlavonoids. These
results were in good agreement with those obtaimgd-ebriza et al.
(2021) who found that purple eggplant peel extract dostaactive
substances flavonoids, tannins, and saponins. fi@ytioned that purple
eggplant peel extract with 25%, 50%, and 75% cadmnagons has the same
ability as nystatin in inhibiting the growth &. albicans (the fungus that
most commonly causes superficial mucosal infectinigimans).

Table 1: Phytochemical screening of leaves and pe®itract of eggplant

—
Components ) ] ) ) Glycosides
saponins Flavonoids alkaloids tannins
Samples carbohydrates
Leaves + ++ + ++ ++
Peels ++ + ++ ++ ++
{ 113)
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3.2. Total phenals, flavonoids, and anthocyanins in ethanolic extracts of
eggplant leaves and peels

The data in Table (2) show the total phenols, fteids, and
anthocyanins in the leaves and peel extracts gblagy The data showed
that the content of phenolic and flavonoid compauimdthe leaf extract was
higher than in the peel extract, where the totanoh content was 18.1 mg
GAE/g in leaves and 16.7 mg GAE/g in peels. Ondtiner hand, the total
flavonoid content was 7.75 mg QE/g in leaves ad® 6éng QE/g in peels.
The results showed that the anthocyanins contergeef extract (150.9
mg/100g) was higher than that in leaves extract.@ong/100g). The high
content of polyphenols, especially anthocyaninayplan essential role in
the vital activity of leaves and peels of eggplant.

In this respectAdewale et al. (2014)found thatS. macrocarpon
leaves showed high flavonoid and phenolic contéhe water leaf extract
of Solanum macrocarpon possesses powerful antioxidant activity and can
offer good protection against oxidative damage &dlscin the body,
especially the liver and brain. According BRoulabi et al. (2020) the
eggplant peel was observed to be rich in phenalitfEavonoid compounds
and anthocyanins with high DPPH radical-scavengictgity. Bouhajeb et
al. (2020) highlighted thatS. melongena leaves, until now considered no
more than a standard agricultural by-product contai wide range of
biologically active compounds, such as high levastotal phenols and
tannins, and this was true in all the studied cais.

Table 2: Total phenols, flavonoids, and anthocyanm in ethanolic
extracts of eggplant leaves and peels

—
Components Total phenols Flavonoids Anthocyanins
Samples (mg GAE /g) (mg QE/g) (mg/100g)
Leaves 18.10 7.75 107.6
Peels 16.70 6.18 150.9
{ 114)
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3.3. Effect of the powder and extract of eggplant leaves and peels on liver
function testsin ratswith cisplatin-induced hepatonephrotoxicity.

The data in Table (3) showed that the cisplatinugrdpositive
control) has high significant levels of serum ALAST, bilirubin (BIL), and
a lower level of total protein (TP) as compareddomal control at g 0.05.

Regarding ALT levels, it was noticed that the bgstup which
revealed the lowest decrease in serum ALT was #ed pxtract group
(37.33 = 4.5U/L), followed by the leaves extract group (43.62.2 U/L),
while the peel powder group and the leaves powdeum showed non-
significant decreases as compared to the positaea group (51.33 + 3.1
U/L) at p< 0.05.

Concerning serum AST level, it was noticed that st effective
group which revealed the lowest decrease in ser@i #as the leaves
extract group (109.33 + 816/L), followed by the peel extract group (121.67
+ 6.7 U/L), and then the leaves powder group (136 + 1118, while the
peel powder group (150.33 +&L) showed a non-significant decrease as
compared to the positive control group (164.67 818L). As for bilirubin
(BIL) level, it was noticed that the group that ealed the most significant
decrease in serum bilirubin was the peel extrastigr(0.38 £ 0.0U/L),
followed by the leaves extract group (0.40 + OUWOK), and then, the leaves
powder group (0.41 £ 0.03/L), finally the peel powder group (0.50 + 0.04
U/L) compared to the positive control group (0.70.@7U/L).

Concerning total protein (TP) level, it was notictitht the best
groups that revealed the highest increase in séflfth were both the peel
extract group (6.7 = 0.06 U/L) and the leaves ettgaoup (6.7 = 0.1U/L),
followed by the peel powder group (6.6 £ 0108.) and finally, the leaves
powder group (6.4 = 0.10/L) when compared with the positive control
group (5.3 £ 0.0Y/L) at p<0.05.

The findings suggest that eggplant leaves and puals serve as
both a preventive and therapeutic agent for heahbiiduals as well as
those with liver disease, especially those expengn hepatotoxicity.
Additionally, due to their high contents of fibgohenolic compounds,
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flavonoids, and anthocyanins, eggplant leaves aw®lspcould provide a
foundation for the development of drugs aimed @ating oxidative stress
and related disorders.

These results are in agreement v@trkar et al. (2020) who found
that oral administration of 100, 200, and 400 mglkges of the extracts of
purple peels ofolanum melongena significantly reduced the elevated levels
of serum ALT, AST, and bilirubin levels in hepatirats.

According to Zaki and Nasef (2018) eggplant peel powder
significantly reduces the liver enzymes ALT and ASHurthermore,
Elasoru et al. (2017)discovered that combining D-galactose with anasttr
of Solanum macrocarpon leaves significantly reduced elevated levels of
ALT and AST and increased serum hepatic total pratencentrations.

According toAdewale et al. (2015) an aqueous extract 8blanum
macrocarpon at 250 mg/kg, 500 mg/kg, and 750 mg/kg body weight
resulted in a significant decrease in the actisité the enzymes ALT and
AST, as well as a significant increase in totak@imlevels.

Based on a study bigkweogu et al. (2020) significant (P < 0.05)
decreases in serum levels of AST, ALT, and totkiutiin, conjugated and
unconjugated bilirubin were observed in rats tréatath aqueous leaf
extract ofS. aethiopicum in both male and female rats compared to the
control. This suggests that the extract at thergideses did not cause any
liver damage, but rather possessed hepato-pratgutoperties.
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Table 3: Effect of the powder and extract of eggplat leaves and peels
on liver function parameters in rats with cisplatin-induced
hepatonephrotoxicity.

—
Parameters ALT AST BIL T.P

Group (U/L) (U/L) (mg/dI) (g/dI)

33.67 107.33 0.34 7.05
Normal control (-ve) d d . a
+4.2 +6 +0.04 +0.1T

» 51.33 164.67 0.70 5.33
Positive control (+ve) a a a o
+ 3.1 +13.3 +0.07 +0.09

Leaves powder 49.00 136.00 0.41 6.42
+4% +11.8° | +0.03" | +0.10¢

Peels powder 46.67 150.33 0.50 6.59
+45% +8%® +0.04° | +0.08°

Leaves extract 43.67 109.33 0.40 6.72
+2.1 + 8.6¢ +0.04° | +0.11°

Peels extract 37.33 121.67 0.38 6.74
+45% +6.7% +0.07° | +0.06°

Each value is the mean = SD

The values in each column with different superdsripare
significantly different at < 0.05.

3.4. Effect of the powder and extracts of eggplant leaves and peels on
kidney function testsin rats with cisplatin-induced hepatonephrotoxicity.

The results in Table (4) showed the effects of gbevder and the
ethanolic extract of both leaves and peels of eggpbn serum creatinine,
urea, and uric acid in the cisplatin-induced hepegphrotoxicity rats.

As evident from the positive group results, thelesn drug caused
significant increases in serum levels of creatininoeea, and uric acid
compared to the normal control group. Their inceepsrcentages reached
186, 163, and 125%, respectively.

The peel extract decreased serum creatinine tiowest value (0.74
+ 0.04 mg/dl) among the four treated groups in &ce@age of 57%,

C11D
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followed by the leaves extract (0.80 + 0.02 mgfdi)a ratio of 53%
reduction. On the other hand, the serum urea lamethe groups treated
with peel extract and peel powder decreased sogmfly compared to the
positive control group. Their respective decreasegntages were 53 and
36%.

Regarding the serum levels of uric acid, it wasaeek that the most
effective group that showed the most significardrdase in serum uric acid
was the leaves extract group (2.7 £ 0.16 mg/dllpveed by the peel extract
group (2.8 £ 0.15 mg/dl) as compared to the pasitentrol group (4.8 +
0.18 mg/dl).

However, the groups that fed on the powder of peeld leaves
showed significant decreases in serum creatinimea,uand uric acid
compared to the positive control group, and the peeder was better than
the powder of the leaves in this respect.

These good results refer to the ability of eggpfzedl and leaves to
reduce the toxic effects of hepatonephrotoxicitihia kidneyElasoru et al.
(2017) found that the ability of FRESML (Flavonoid-RichxtEact of
Solanum macrocarpon Leaves) to restore the levels of urea and creegito
nearly control levels in the treated group suggeéssbility of the extract to
prevent amino acid deamination (nephroprotectivel) @ould be credited to
its antioxidant activities.

Based on a study b@®zioko et al. (2020) they found that the
therapeutic administration of Solanum marcrocarpon alleviated
paracetamol-induced kidney toxicity. This could bee to the anti-
inflammatory and antioxidant effects of the diffiereompounds (alkaloids,
saponins, flavonoids, tannins, and cardiac glyesid

Ekakitie et al. (2021)reported that oral administration (especially at
the highest dose of 49.8 mg/kg) of aqueous extraict Solanum
macrocarpon leaves demonstrates anti-nephropathy by reducimg t
elevated creatinine, uric acid, and urea leveldiabetic rats to the normal
values. The brilliant performance of the aqueougraek represents in
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reducing serum creatinine, urea, and uric acids Bso supports the anti-
nephropathy potential of the extract.

Another study showed a significant decrease inlélels of urea,
creatinine, sodium and potassium in the male anthle animals treated
with 200 mg/kg and 400 mg/kg of the aqueous extraictSolanum
macrocarpon. This suggests th& aethiopicum does not have a negative
effect but rather can protect the kidneys agaipgict substances. The
extracts enhanced the ability of the kidneys torebecthese toxic wastes
(urea, creatinine) and did not cause renal damagenpairment in both
males or femalefEkweoguet al. 2020)

Table 4: Effect of the powder and extract of eggplat leaves and peels
on serum creatinine, urea, and uric acid in rats wh cisplatin-induced

hepatonephrotoxicity.

0 arameters| Creatinine Change Urea Change | Uric acid | Change
|Groups (mg/dl) %* (mg/dl) %* (mg/dl) %*
Normal control 0.60 35.33 211
(-ve) +0.04° +5.5¢ +0.08°
Positive control 1.72 +186%** 93.00 | +163%** 4.74 +125%**
(+ve) +0.022 +5°2 +0.18%
Leaves powder 1.38b 74.02 - 20% 3.55b - 25%
+0.10 - 20% +4.6 +0.09
Peels powder 0.98 59.33 3.07
+0.06° - 43% +45° - 36% +0.18° - 35%
Leaves extract 0.80(1I -53% 61.33 - 34% 2.71 - 43%
+0.02 +4° +0.16°
Peels extract 0.74d -57% 43.(37 -53% 2.81 -41%
+0.04 +4 +0.15%

Each value is the mean + SD
The values in each column with different supergsrise significantly different
at (p<0.05).

* The percentage change of the treated groups alaslated compared to the
positive control.

** The percentage change of the positive controhpared to normal control.

C110)
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3.5. Effect of the powder and extract of eggplant leaves and peels on
antioxidant enzymes (SOD, GPX) and inflammatory marker (CRP) in
serum of ratswith cisplatin-induced hepatonephrotoxicity.

The results in Table (5) showed the effect of thergler and extract
of both leaves and peels of eggplant on two ardemtis enzymes (SOD and
GPX) and an inflammation parameter (CRP) in theirseof the rats with
hepato-nephrotoxicity induced by cisplatin drug.

Superoxide dismutase (SOD) is an essential enzgpmeociverting
02 to H,O,, preventing the oxidation caused by superoxides.iofhe
findings revealed that the serum levels of SOD thacteased significantly
in the positive control group (23 £ 1.6 U/ml) comgeto the normal control
group (48 + 0.7 U/ml), which reached 52%.

On the other hand, the serum glutathione peroxig@sX) levels
decreased significantly in the positive group réa8+ 4.6 muU/ml) in
comparison with the normal control group (105+ 4rBJ/ml) with a
reduction percentage of 45%.

As it is known, glutathione peroxidase is an enzyasponsible for
hydrogen peroxide cleavage to water and oxygen cutde Ewis and
Abdel Rahman, 1995.

The decline in the two antioxidant enzymes resufteth cisplatin
toxicity on the injured rats' liver and kidneys. @ other side, the powder
and extract of the leaves and peels of eggplamtated significant increases
in serum SOD and GPX levels in the treated group®spared to the
positive control group. The peel extract raisediével of serum SOD to the
highest value (43 = 1.8 U/ml) among the four trdatgoups with a
percentage of 88%, followed by the leaves extraétf 1.9 U/ml) with a
percentage of 62%. The same trend was observdtiagrum GPX in the
groups treated with peel extract and leaf extradbere their values
increased significantly compared to the positivented group. Their
increase percentages were 75 and 54 %, respectively

However, the two groups which fed on the powderpeéls and
leaves showed significant increases in both ser@D Snd GPX as
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compared to the positive control group, and the peeder was better than
the powder of the leaves in this respect.

Regarding c-reactive protein (CRP), the proteintlsgsized in the
liver, which is associated with body inflammatidhe results revealed a
significant increase in its level in the blood loé tpositive control group (2 +
0.05 mg/L) as compared to the normal control grdup + 0.03 mg/L) with
a percentage of 55%.

The findings showed that all four treated groupsl ® an
improvement in the blood content of CRP, which dased significantly but
didn't reach the level of the normal control group.

The best reduction was observed in the peel exgractp, followed
by peel powder, where the decrease caused by th&ched 25% and 20%,
respectively.

In this regard, SOD is one of the enzymes of theaidant system
that catalyzes the dismutation of superoxide 10Hn kidney tissues, while
catalase catalyzes the decomposition of hydroxgiceds in the kidney
tissues(Sugumar et al. 2016) GPx breaks hydrogen peroxide into water
and molecular oxygen via the oxidation of reduckdaghione(Ewis and
Abdel Rahman 1995) GST is a group of enzymes that catalyze the
conjugation of reduced glutathione to a wide ran§eubstrates, usually
resulting in detoxification. They also function ansport proteingNaik
2010)

Sarkar et al. (2020)found that the level of SOD in the liver was
significantly decreased in the hepatotoxic congna@up in comparison to
the negative control group (p<0.05). SMHA& (nelongena hydroethanolic
extract) at 200 and 400 mg/kg doses significarldyated the level of SOD
in a dose-dependent manner in comparison to thatbkexic control group.
However, SMHA at 100 mg/kg did not produce any gigant difference in
SOD enzyme levels. Moreover, the level of SOD its r@ceiving SMAQ
(S melongena aqueous) (100, 200, and 400 mg/kg) was also fdanoe
improved, which could be attributed to glutathioperoxidase (GPx)
activity that decreases,B, levels, thereby preventing the retroinhibition of
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SOD (Kamaraj et al., 2007) Nasunin, an anthocyanin, is predicted to
possess strong free radical scavenging activity @notkction against lipid
and protein oxidation, which have been primarilyilatited to its flavonoid
fraction(Gonzalez-Gallegcet al., 2014)

In a study, pretreatment with the leaves extra@ afacrocarpon at
all the three dose levels (250 mg/kg, 500 mg/kg &0 mg/kg b.w.)
resulted in a significant increase (p<0.05) in Hwdivities of SOD and
prevented the observed peroxidati@dewale et al. 2015) According to
Ekakitie et al. (2021),they found that using different doses of aqueous
leaves extract ofS macrocarpon increased the activities of superoxide
dismutase (SOD) and glutathione peroxidase (GPxgliabetic rats and
compared favorably with the normal control rats.e{fhound that the
increases in the activities of superoxide dismutg®®D), catalase, and
glutathione peroxidase (GPx) observed in the diabetts that received
aqueous leave extract & macrocarpon may be linked to its antioxidant
booster. Based on a study Bjasoru et al. (2017) significant increases
(p<0.05) in the hepatic and renal levels of SODaleae, and GSH were
observed in the rats treated with FRESML (Flavos®ich Extract of
Solanum macrocarpon Leaves). They suggested that the flavonoid content
of the extract was responsible for the ability lo¢ Extract to increase the
levels of SOD, catalase, and GSH in vivo by reduyceactive free radicals
and boost the antioxidant statuEkakitie et al. (2021) found that
administration of aqueous extract &lanum macrocarpon leaves to
diabetic rats demonstrated an increase in theitges\wof SOD, GPx, GST,
and CAT, which showed the ability of this extraot nanage oxidative
stress in diabetic rats. Generally, the increasmth antioxidant enzymes as
well as nonenzymatic biomarkers in rats with liaerd kidneys toxicity
administered powder and alcoholic extracSofanum macrocarpon leaves
and peels is another supporter of their antioxigatency.
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Table 5: Effect of the powder and extract of eggplat leaves and peels
on serum SOD, GPX, and CRP levels in rats with cisatin-induced
hepatonephrotoxicity.

SOD GPX CRP
Parame Change Change Change
(U/ml) 06+ (mU/ml) 06+ (mg/L) -
Normal control 48.47 104.67 1.28
(-ve) +0.7% +45° +0.03
Positive control 23.03 57.40 1.99
(+ve) +1.6" | 92N | 460 | -45%™ | 4052 | TOOUM
32.27 71.63 1.86
Leaves powder +0.9° +40% | +1.9d9 +25% | +0.03° -1%
35.07 80.67 1.61
Peels powder +1.79 +52% +2.9C +41% +0.03% -19%
Leaves extract 37.40 88.57 1.72
+1.9° | *062% | 4> | *+54% | 4qogc | -14%
43.27 100.20 1.48
Peels extract +1.8" + 88% +2. 1 + 75% +0.03¢ -26%

Each value is the mean + SD

The values in each column with different superssrigre significantly
different at (p<0.05).

* The percentage change of the treated groups alaslated compared to the
positive control.

** The percentage change of the positive contrahpared to the normal
control.

4. CONCLUSION

The results indicated that the anthocyanin contettie peel extract
was higher than that in the leaf extract. A highneantration of
polyphenols, particularly anthocyanins, is crucidr the biological
functions of both the leaves and peels of eggplEinése components may

TR
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serve as preventive and therapeutic agents fothyeialdividuals as well as
for those suffering from liver diseases, especiallgases of hepatotoxicity.
The four treated groups exhibited significant reguns in serum levels of
ALT, AST, and bilirubin, along with an increase serum protein levels,
with the peel extract showing the most notableatéte The groups that fed
on the powder of peels and leaves showed signtfidanreases in serum
creatinine, urea, and uric acid compared to thetipescontrol group. The
two groups which fed on the powder of peels anddsahowed significant
increases in both serum SOD and GPX as compartgk tpositive control
group, and the peel powder was better than the powidthe leaves in this
respect. The findings indicated that all four tne@mt groups experienced a
significant reduction in the blood levels of C-riae protein (CRP). It is
recommended to utilize eggplant leaves and pedisthsa preventative and
therapeutic agent for healthy individuals as wallthose with liver and
kidney diseases, particularly for patients deahlmth hepatotoxicity and
nephrotoxicity.
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