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Abstract

This study aimed to investigate the protective effect of Gymnema
sylvestre and Rosemary (Rosmarinus Officinalis) leaves to protect against
paracetamol induced hepatorenal toxicity. Thirty-six female Albino rats
were randomly divided into two main group as follow: The first group
(n= 6 rats) was fed only on the basal diet as a negative control group (ve-)
normal (Groupl). The second major group is randomly divided into five
sup groups (six rats each), as follows: Group (2) the Positive control
group (ve+) received orally (2 ml/ kg BW) distilled water/day/rat. Group
(3) pretreated orally with 10% / diet /day from rosemary leaves powder.
Group (4) pretreated orally with (10 % / diet /day) from G sylvestre
leaves powder. Group (5) pretreated orally with (5% G sylvestre +5%
rosemary leaves powder / diet /day). While group (6) the reference drug
group received orally (100 mg/kg BW) Silymarin suspended in distilled
water. After pretreatment for 14 days, induced liver injury in the second
major group, Paracetamol at a dose of 2 g/kg BW for 7 days suspended in
water was taken orally. At the end of the experiment, the rats were fasted
overnight before sacrificed, the blood samples were collected then,
centrifuged to obtain the serum for biochemical analysis. The results
showed that phytochemical analyses of gymnema and rosemary leaves
powder recorded the presence of tannins, saponins and flavonoids. Pre-
treatment with rosemary, gymnema, their mix at level 10% and silymarin
at level 100 mg/kg BW on group rats attenuated the adverse effects in
biological and biochemical alterations that caused by Paracetamol PCM
administration, where the pretreatment caused significant increase in
body weight gain %, feed intake and feed efficiency ratio (FER) and
significant reduction the liver weight and kidney weight when compared
to the PCM-intoxicated group. Moreover, Pre-treatment on treated group
rats caused significant reduction in PCM-induced increase levels of ALT,
AST, ALP, serum urea, uric acid, creatinine & MDA and significant
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elevation of total protein , CAT &SOD activity. This reversal against
PCM-induced effects was also seen of histopathological examination of
liver and kidney. In conclusion: The clear improvement in all the treated
groups demonstrates the importance of the gymnema and rosemary leaves
and their mix for protection against paracetamol-induced toxicity in rats’
liver and kidney and this effect could be attributed to their antioxidant
activity.

Keywords: Rosemary, Gymnema, Paracetamol, Liver, Kidney, toxicity,
Rats.
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Introduction

Paracetamol, also known as acetaminophen, is a widely used anti-
pyretic that has long been established to cause liver toxicity once above
therapeutic levels. Hepatotoxicity from paracetamol overdose, whether
intentional or non-intentional, is the most common cause and remains a
global issue. Given the increased prevalence of combination medications
in the form of pain relievers and antihistamines, paracetamol can be
difficult to identify and remains a significant cause of acute
hepatotoxicity, as evidenced by its contribution to over half of all acute
liver failure cases. Hepatocytes metabolize paracetamol produces reactive
oxygen species, originally thought to be the ultimate cause of liver injury
in paracetamol overdose. Mitochondrial dysfunction has instead been
attributed as the main source of free radicals and oxidative stress in
paracetamol hepatotoxicity (Walaa et al.,, 2014 and Laura and
Nikolaos, 2020).

Herbal drug therapy is considered a common practice adopted in
traditional and alternative medicine and had been used since ancient
times for the treatment of human ailments (Hozayen, 2012). Among
these culinary herbs are Gymnema sylvestre and rosemary (Rosmarinus
Officinalis). Gymnema is a green leafy vegetable used in the Northern
Thai cuisine which has antioxidant activities and may be applicable for
preventing oxidative stress and aging-related disease. Gymnema leaves
were potentially composed of phenolics, quinic acids, flavonoids, and
triterpenoid saponins. Gymnema with high contents of phenolics,
flavonoids, quercetin, and kaempferol showed significant relation to
antioxidation and protection in endothelial cell death suppressed by
reactive nitrogen species. Ultimately, Gymnema leaves with high
phenolic compounds are a promising raw material to develop as an
antioxidant functional food (Onanong et al., 2024).

Rosmarinus officinalis, a common spice used worldwide for culinary
and medicinal purposes (Sasakia et al., 2013). Various pharmacological
studies demonstrated the analgesic, anti-inflammatory, antioxidative,
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antitumor, antibacterial, and hepatoprotective properties of rosemary
(Minaiyan et al., 2011). Therefore, the current investigation has been
conducted to investigate the protective effect of gymnema and rosemary
leaves against hepatorenal toxicity of paracetamol in experimental rats.
Materials and Methods

Materials:

Gymnema sylvestre and rosemary (Rosmarinus Officinalis) leaves
were obtained from the Orman botanic garden in Giza, Egypt. Samples
were identified and authenticated at Cairo University Research Park
(CURP). The kits used for analysis were obtained from Bio-diagnostic
Co. Dokki, Egypt. Paracetamol (PC) and Silymarin were obtained from
El-Gomhoreya Co., Cairo, Egypt. Casein (85% protein), cellulose,
dextrose, choline chloride, DL-methionine, vitamins and salt mixture
were obtained from Cairo Company Chemical Trading, Cairo, Egypt.
Corn oil was obtained from the local market. Corn starch was obtained
from Starch and Glucose Co. Helwan, Cairo, Egypt. Thirty-six female
Albino rats (Sprague Dawley strain), weighing about 150+20 g was
obtained from Agricultural Research Center, Giza, Egypt.

Methods:
Preparation of Gymnema sylvestr leaves powder.
Gymnema sylvestre (gudmar) leaves powder was prepared as per
the method given by Farzana et al., (2019).
Preparation of rosemary R. officinalis leaves powder
The leaves of R. officinalis were washed, shade dried under room
temperature and powdered using an electric blender according to the
method of Kalinda and Rioba, (2020).
Chemical analysis
A. Proximate composition of Gymnema sylvestre and R. officinalis
Moisture, protein, fat, crude fiber and ash were determined
according to the method of AOAC, (2015) and then the carbohydrate
content was calculated by difference (Fernandes et al., 2015). All
determinations were made in triplicate.
Total carbohydrates = 100 — (moisture + protein + fat + ash)
B. Characterizations of phytochemical composition of Gymnema
sylvestre and R. officinalis (rosemary)
1 g and 0.5 g of crude extract were measured for both M. spicata
and R. officinalis respectively and constituted in 10ml of DCM, 10 ml
methanol and 10 ml distilled water in their respective concentrations. 1ml
of the M. spicata - and R. officinalis -dichloromethane, methanol and
distilled filtrate was added to vails. The veils were labelled with the
phytochemicals under analysis as saponins, flavonoids, glycosides,
alkaloids and tannins respectively for each organic solvent used. The
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respective phytochemicals were tested as per the standard procedures
with slight modifications as described by Harboene, (1973).
Diet Preparation and Experimental Animal Design

The basal diet was prepared according to AIN-93M diet (Reeves et al.,
1993). Thirty-six female Albino rats were housed in well conditions and
fed on basal diet in Research Labs, Agricultural Research Center, Giza,
Egypt. After one week of acclimatization, the rats were randomly divided
into two main group as follow:

The first group (n= 6 rats) was fed only on the basal diet as a negative
control group (ve-) normal (Groupl). The second major group is
randomly divided into five sup groups (six animals each), as follows:
Group (2) the Positive control group (ve+) received orally (2 ml/ kg BW)
distilled water/day/rat by epi-gastric tube. Group (3) pretreated orally
with 10% / diet /day from rosemary leaves powder. Group (4) pretreated
orally with (10 % / diet /day) from G sylvestre leaves powder. Group (5)
pretreated orally with (5% G sylvestre +5% rosemary leaves powder /
diet /day). While group (6) the reference drug group received orally (100
mg/kg BW) Silymarin suspended in distilled water (Erhan, 2020).
Induction of hepatotoxicity

After pretreatment for 14 days, induced liver injury in the second
major group, Paracetamol at a dose of 2 g/kg BW for 7 days suspended in
water was taken orally (Ikponmwosa and Eromosele, 2019).

During the experiment period, the quantities of diet, which were
consumed and/or waste, were recorded every day. Water and basal diet
had been introduced under hygienic conditions. At the end of the
experiment, the rats were fasted overnight before sacrificed, the blood
samples were collected from hepatic portal vein for each rat in dry
centrifuge tubes then, centrifuged to obtain the serum for biochemical
analysis.

Biological evaluation

Feed intake was recorded every day and body weight was recorded
every week. Biological evaluation of the different diets was carried out by
calculating of body weight gain% (BWG %), feed efficiency ratio (FER)
and organs weight as a percent of total body weight according to
Chapman et al., (1959) using the following equations: -

Feed intake (FI) = Initial weight of diet (g) — Left over diet weight ()
BWG% = [(Final weight g - Initial weight g) / (Initial weight g)] X
100

FER= Gain in body weight / feed intake (g)

Relative organs weight ROW % = (Organ weight / Final weight) X 100
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Biochemical analysis

After the serum prepared, serum samples were analyzed by bio
diagnostic kits:
A. Determination of the activity of liver enzymes:

Alanine aminotransferase (ALT) and aspartate aminotransferase
(AST)  activities  were  determined calorimetrically  using
spectrophotometer (model DU 4700) at 505 nm according to the method
of Reitman and Frankel, (1957). Alkaline phosphatase (ALP) activity
was determined calorimetrically using spectrophotometer (model DU
4700) at 510 nm according to the method by Belfield and Goldberg,
(1971).

B. Determination of serum total protein:

Serum total protein was determined at 550 nm according to the method
described by Gornal et al., (1949).

C. Determination of the kidney function:

Serum uric acid was determined by Barham and Trinder,
(1972). Serum urea nitrogen was determined according to the method
described by Batton and Crouch, (1977). Serum creatinine was
determined according to Tietz, (1986).

D. Determination of the oxidative stress:
Serum Catalase (CAT), Superoxide Dismutase (SOD) activity and

malondialdehyde (MDA) were determined according to (Beutler et al.,
1963; Kakkar et al., 1984 and Draper and Hadly, 1990) respectively.
Histopathology Technique

The tissues sample from liver and kidney were fixed immediately
after dissection in 10% neutral formalin for 24 h, then collected and
dehydration was done on concentration of alcohol, cleaned in xyline and
embedded in paraffin wax. Tissues were sectioned at a thickness of 3
micron and stained with hematoxylin and eosin stains (Banchroft et al.,
1996).
Statistical Analysis

The data obtained from the present study was statistically subjected
to K analysis of variance (ANOVA) according to Snedecor and
Cochran (1980) by the computerized program SPSS software, version
“20” for Windows. Data was represented as Mean + SD. Values were
considered significant at P < 0.05, otherwise were considered non-
significant.
Results and Discussion
Proximate chemical composition of gymnema sylvestre and rosemary

leaves powder

The data tabulated in Table (1) showed the Proximate composition
(9/100g) of gymnema sylvestre and rosemary leaves powder. It can be
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noticed that gymnema sylvestre leaves powder contained moisture,
protein, fat, fiber, ash and carbohydrate with values (7.35, 10.88, 5.80,
11.42, 9.43 & 55.12, respectively). While the values of rosemary leaves
powder were 7.64, 4.15, 19.95, 18.93, 8.27& 41.06 respectively.

These results of chemical composition for gymnema sylvestre and
rosemary leaves powder revealed that carbohydrate recorded the highest
average for both, but the content of protein was higher in gymnema than
rosemary leaves powder whereas the values of fat were higher in

rosemary than gymnema leaves powder.
Table (1): A proximate composition (g/100g) of gymnema sylvestre and rosemary
leaves powder

Plants
Constituents Gymnema
Rosemary
sylvestre

Moisture 7.35+0.04 7.64+0.05°
Crude Protein 10.88+0.06°" 4.15+0.03 %
Crude fat 5.80+0.05¢ 19.95+0.05°
Crude fiber 11.42+0.19° 18.93+0.04°
Total Ash 9.43+0.04"° 8.27+0.02°
Carbohydrates 55.12+0.01° 41.06 +0.03°

Data are presented as means £ SDM (n=3). a, b, ¢ and d: Means with

different letters among treatments.

in the same column are significantly different (P <0.05)

Phytochemical analyses of gymnema and rosemary leaves powder

Data presented in Table (2) showed the phytochemical analyses of
gymnema sylvestre and rosemary leaves powder recorded the presence of
tannins, saponins and flavonoids. The results noticed that alkaloids were
undetected in gymnema but glycosides were undetected in rosemary leaves
powder.

By comparing these results with some other studies, it is clear that
gynmena is a green leafy vegetable has antioxidant activities and may be
applicable for preventing oxidative stress and aging-related disease. Gl
leaves were potentially composed of phenolics, quinic acids, flavonoids,
and triterpenoid saponins (Onanong et al., 2024). Plant phenolics have
been acknowledged as strong natural antioxidant agents and are considered
a vital human dietary component (Lin et al., 2016, Cefalo et al., 2019 and
Ecevit et al., 2022).

Gynmena leaf phytochemicals are composed of triterpene saponins
(Srinuanchai et al., 2021) pregnane glycosides (Trang et al., 2021),
phenolic compounds (Dedvisitsakul and Watla, 2022), vitamins, carotenes
and xanthophylls (Chanwitheesuk et al., 2005).

The quantification of substances in rosemary with recognized antioxidant
action revealed the presence of phenols and flavonoids (Natalia et al.,
2023). In this regard, many secondary metabolites have been isolated and
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identified from Rosmarinus spp., including essential oils, flavonoids,
tannins, terpenes, and phenolic acids (Bouyahya et al., 2017 and Borges et
al., 2019). In addition, carnosol, carnosic acid, and rosmarinic acids, which
are reported to be the main components of rosemary, account for many of
its biological activities (Bai et al., 2010, Jordan et al., 2014, Mohaddeseh
et al., 2020 and Ibrahim et al., 2022).

Table (2): Phytochemical analyses of gymnema sylvestre and rosemary leaves

powder
Plants
Constituents (%) Gymnema
rosemary
sylvestre
Alkaloids - +
Glycosides + -
Tannins + +
Saponins + +
Flavanoids + +

+: contains the tested substances.  -: undetect the tested substances
Biological evaluation of rosemary and gymnema leaves powder on
experimental rats induced liver injury by Paracetamol:

Data in Table (3) showed that the initial weight of all groups had
similar values to that of the control (-) group. The weights ranged from
156.7 to 166.2 g., where there was no statistically significant difference
among groups. The positive control group had significant (P < 0.05)
decrease in final weight, body weight gain (g), body weight gain %, feed
intake and feed efficiency ratio (FER) compared with control negative
group, while all treatment groups that pretreated with rosemary,
gymnema leaves powder and their mixture at 10% concentration showed
significant increase in these parameters compared to positive control
group. Whereas there was significant difference for silymarin group at
(100 mg/kg BW) which recorded higher significant just to final weight
and FER compared to positive control group. These data agree with
Ahmed et al., (2010) that reported ethanol extract of this plant cause
increase in the weight of the whole body, liver, pancreas in Wistar rats.
Table (3): Mean body weight gain (g), body weight gain %, feed intake and feed

efficiency ratio (FER) of experimental rats which pretreated with
rosemary and gymnema leaves powder

Parameters
Initial . . i
) Final Weight | Weight Feed
Groups W(zght weight (g) | gain (g) | gain (%) | intake(Q) FER
164.2+6. 208.5+12. a 26.99+2. 17.07£0. 0.093+0.0
Control -ve 302 262 44.3+3.7 6@ 5a 072
Control +ve 156.7+9. 169.9+49.0 13.2+#1.6° 8.42+1.1 15.11+0. 0.030+0.0
77° 8¢ d cd 19° 01°
—_ i \ o —
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L0%Rosemar 164.2+¢4. 1975+11. 33.3+3.1 20.19+1. 16.85+0. 0.070+0.0
0 y 118 geb b gb 350 08"
LO%G svivesire  166:2t5.  2057+10. 395535 237242 1599:0. 0.08810.0
ob Sy 56° 05° b 1P 41° 06
506 rosemary+  158.7+6. 196.7+10. 38.05+3.6 23.96+2. 16.54+0. 0.082%0.0
5% G sylvestre 392 1% b 2° 52° 05%
Silymarin 159.547. 177.1+95 17.4+2.3 10.89+1. 15.22+0. 0.041+0.0
(100 mg/kg a b c c bc c

BW) 23 9 8 42 02

Data are presented as means = SDM (n=6). a, b, ¢ and d: Means with
different letter in the same column are significantly different (P <
0.05)

Relative organs weight of experimental
gymnema and rosemary leaves powder:
Data presented in Table (4) showed the effect of pre-treatment

rosemary, gymnema, their mix at level 10% and silymarin at level 100

mg/kg BW on group rats induced liver injury by paracetamol. Positive

control group showed significant increase in relative liver and kidney
weight organs compared to negative control group. These results agree
with Zainul et al., (2020) that reported effect of paracetamol PCM-
intoxicated rats body weight (BW), liver weight (LW) and their ratio

(LW/BW). Rats from PCM-induced hepatotoxic control group (Group +)

showed a significant increase in the LW when compared with the normal

control group (Group ve -).

Pre-treatment with rosemary, gymnema, their mix at level 10% and
silymarin at level 100 mg/kg BW on group rats, significantly decreased
the liver weight and kidney weight when compared to the PCM-
intoxicated group. Interestingly, there was no significant difference of all
treated groups for liver and kidney organs weight compared to negative
control group. The results are agreed with Zainul et al., (2020) that
reported of pre-treatment with 200 mg/kg silymarin also caused
significant reduction in the LW/BW ratio, thus, indicating their ability to
attenuate PCM-induced liver damage.

Table (4): Relative organs weight of experimental rats which pretreated with
rosemary and gymnema leaves powder

Organ’s weight (%)

rats pretreated with

Groups liver Kidney

Control (-ve) 2.01+0.11°  0.52+0.01°
Control (+ve) 3.97+0.17%  0.93+0.05°
10% Rosemary 2.51+0.14°  0.59+0.08"
10%G sylvestre 2.33+0.14°  0.52+0.02°
5% rosemary+ 5% G sylvestre 2.51+0.05° 0.57+0.05°
Silymarin (100 mg/kg BW) 2.48+0.12°  0.53+0.07°
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Data are presented as means £ SDM (n=6). a, b, ¢ and d: Means with

different letter in the same column are significantly different (P <0.05)

Biochemical analysis

Effect of rosemary and gymnema leaves powder on liver functions of
rats induced liver injury by Paracetamol:

As seen in Table (5) serum aspartate transaminase (AST) and
alanine transaminase (ALT) and alkaline phosphatase (ALP) activities
were elevated significantly by Paracetamol administration, while, there
was significant decrease in serum total proteins compared to negative
control. In agreement with our results, many studies found that the
activities of AST, ALT, and ALP increased in paracetamol treated rats
(Yousef et al., 2010, Hurkadale et al., 2012, Kiran et al., 2012 and
Datta et al., 2013). In addition, Zainul et al., (2020) found that, liver
damage induced by PCM (Group+) caused significant increased in serum
liver marker enzymes (ALT, AST and ALP).

Elevated levels of activities of these enzymes in serum suggested
that paracetamol induced hepatocellular damage (Yousef et al., 2010). An
obvious sign of hepatic injury is the leaking of cellular enzymes into the
plasma because of the disturbance caused in the transport functions of the
hepatocytes (Sabir et al., 2008). When the liver cell is damaged, a variety
of enzymes located normally in the cytosol is released into the blood,
thereby causing increased enzyme levels in the serum (Sadasivan et al.,
2006). These findings can be clarified by Laura and Nikolaos, (2020)
that reported drug induced liver injury is a common cause of acute liver
injury. Paracetamol, also known as acetaminophen, is a widely used anti-
pyretic that has long been established to cause liver toxicity.

Significant reduction was observed in serum AST, ALT and ALP
for all treatment groups pretreated with rosemary, gymnema leaves
powder and their mixture at 10% concentration and also, silymarin group
at (100 mg/kg BW) compared to positive control group. Whereas there
was significant increase of total protein for all treatment groups compared
to positive control group. Furthermore, these results showed an
improvement in all the treated groups compared to negative control
groups for liver functions. These results agree with Zainul et al., (2020)
and Maimonah et al., (2023).

Sherif et al., (2009) indicated that liver enzymes increased after
liver damage because of increased membrane permeability or because of
liver cell necrosis and cytosol leakage into the serum. The pretreatment of
rats with gymnema or rosemary leaves and their combination improved
the liver functions. The ameliorative effect of rosemary may be due to its
antioxidant properties in combating free radical induced oxidative stress
and tissue injury.
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Regarding, the results of pretreatment with gymnema leaves are
agreement with Raheel et al., (2023) which reported that the rats were
fed with the extract and powder of the gymnema leaves, both ALT, AST
and ALP level of rats were declined. These results may be due to
gymnema have antioxidant, antibiotic, anti-inflammatory, antiviral,
gastro and hepatoprotective due to the presence of phytochemicals, such
as gurmarin, gymnemic acid as well as gymnema saponins (Farzana, et
al., 2019).The results in current study agreed with Natalia et al., (2023)
that found the treatment of rats with Rosmarinus officinalis L.
(rosemary) resulted in inhibition of lipid peroxidation of the liver and the
prevention of hepatotoxicity, maintaining alanine and aspartate
aminotransferase (ALT/AST) levels equal to those of the normal, non-
treated rats. These findings highlight the potent antioxidant activity of
rosemary, which can protect mitochondria from oxidative damage in
vitro, and effects such as the antioxidant and hepatoprotective effects
observed in vivo.

Moreover, Walaa et al., (2014) and Nevien (2018) reported that the
effect of rosemary on serum liver functions in rats with induced toxicity

was indicated that the positive control group had a significant increase in
serum levels of AST, ALT and ALP compared to the healthy group.
Supplementation with rosemary significantly decreased the elevated
levels of serum ALT, AST and ALP compared to the positive control
group.

The mean values of total protein illustrated in table 5 agree with
Walaa et al., (2014) and Nevien (2018) that reported the total protein of
intoxicated rats had significant reduction compared to the negative
control. The decreased production of proteins by paracetamol is due to
damage to the hepatocytes. The supplementation with rosemary
significantly increased serum total protein compared to the positive

control group. These reflect the hepatoprotective activity of rosemary.
Table (5): Liver enzymes of all experimental rats which treated with rosemary
and gymnema leaves powder

Parameters

Groups TOTAL
AST(UL) | ALTUL) | ALP(UL) | peore ns(a/dh

Control (ve-) 112.25+6.08™ 57.75+4.46"  83.9+3.92° 7.1540.73%
Control (ve+) 150.3149.92%  72.31+5.94%  171.18+9.84° 3.75+0.31°
10% Rosemary 98.52+8.18°  46.75+4.65°  152.63%8.45" 7.830.29°
10% G sylvestre 11551+7.06° 54.25+4.57° 154.72+9.99° 7.95+0.41°
5% rosemary+ 5% G

93.52+7.05¢ 53.52+45.84° 120.19+7.56" 7.33+0.49%
sylvestre
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Data  are S"ﬁnag’\‘N (100 116.7546.84° 50.11+4.31" 147.7846.38" 7.17+0.36
presented ~_Mg/kg BW)

as means £ SDM (n=6). a, b, ¢ and d: Means with different letter in the
same column are significantly different (P < 0.05) AST: aspartate amino
transferase ALT: alanine amino transferase ALP: alkaline
phosphatase.
Effect of rosemary and gymnema leaves powder on kidney functions
of rats induced liver injury by Paracetamol

As seen in Table (6) serum urea, uric acid and creatinine were
elevated significantly by paracetamol administration, the values were
(56.5+4.89, 3.975+0.21 and 0.823+0.07, respectively) compared to
negative control group (36.25+2.08, 2.125+0.40 and 0.685+0.07,
respectively). These results agree with Walaa et al., (2014) that found
Paracetamol-administered rats induced a highly significant increase in the
levels of serum urea and creatinine when compared with normal rats. The
observed increase in urea and creatinine levels is an indication for renal
Impairment. While there was significant (P < 0.05) decrease in serum
urea, uric acid and creatinine for all treatment groups pretreated with
rosemary, gymnema leaves powder and their mixture at 10%
concentration and also, silymarin group at (100 mg/kg BW) compared to
positive control group. Furthermore, these results showed an
improvement in all the treated groups compared to negative control group
for kidney functions. These results of pretreatment with gymnema
sylvestre leaves are in agreement with Raheel et al., (2023) which
reported that the rats were fed with the extract and powder of the
gymnema sylvestre leaves, serum urea and creatinine of rats was declined.

R. officinalis and its main compounds, in particular, carnosic acid,
rosmarinic acid, and carnosol to reveal the antidotal and protective effects
of rosemary against biological toxins and chemical toxic agents.
Rosemary has protective effects against a broad range of biological toxins
including mycotoxins, snake venoms, and bacterial toxins through
fungistatic and fungicidal actions, anti-hemorrhagic and anti-
edematogenic activities, as well as the inhibition of nitrite formation.
Also, rosemary has a protective role against chemical toxic agents such as
metals, pesticides, cardiotoxic, neurotoxic, hepatotoxic, and nephrotoxic
agents. These effects of rosemary and its components are mostly
mediated through different mechanisms including antioxidant, radical
scavenging, anti-apoptotic properties, anti-inflammatory effects, and the
regulation of the renal, hepatic, and cardiac enzymes (Mohaddeseh et al.,
2020).

Our results agree with Walaa et al., (2014) that found the
treatment of paracetamol-administered rats with rosemary extract
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produced a highly significant decrease in serum urea, creatinine.
Moreover, Azab et al., (2014) reported that rosemary ameliorated the
nephrotoxicity and improved the structural changes in the kidney and
declined the blood urea, creatinine and uric acid. The protective effects of
rosemary and its components are mostly mediated through different
mechanisms such as the inhibition of oxidative stress, reduction of
inflammatory mediators including tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), interleukin-17 (IL-17), cyclooxygenase-2 (COX-2)
and nuclear factor kB (NF-xB) as well as the modulation of apoptosis and
mitogen-activated protein  kinase (MAPK) signaling pathways
(Mohaddeseh et al., 2020).

Table (6): Kidney functions of experimental rats which treated with rosemary
and gymnema leaves powder

Parameters
Groups Urea Uric Acid | Creatinine
(mg/dl) (mg/dl) (mg/dl)
Control (ve-) 36.25+2.08°  2.13+0.40° 0.685+0.07°¢
Control (ve+) 56.51+4.89%  3.98+0.21% 0.823+0.08°%
10%Rosemary 44.75+4.26°  2.47+056° 0.718+0.03°
10%G sylvestre 4052+3.26° 2.18+0.36° 0.693+0.02°
0, 0,

5% rosemaryt 5% G 45 11.668% 213:028° 0.673+0.09°
sylvestre

Silymarin (100 mg/kg BW) 48.21+457° 1.95+0.06° 0.685+0.06°¢

Data are presented as means £ SDM (n=6). a, b, ¢ and d: Means with

different letter in the same column are significantly different (P < 0.05)

Effect of rosemary and gymnema leaves powder on oxidative stress of
rats induced liver injury by Paracetamol:

As seen in Table (7) serum catalase CAT and superoxide dismutase
SOD activities were decreased significantly by Paracetamol
administration, while, there was significant elevated in serum
malondialdenyde MDA compared to negative control.

The results showed enhancement for all treatment groups pretreated
with rosemary, gymnema sylvestre leaves powder and their mixture at
10% concentration and also, silymarin group at (100 mg/kg BW), back to
significant increase in serum catalase CAT and superoxide dismutase
SOD activities and significant decreased in serum malondialdehyde MDA
compared to positive control group. The best results showed of 5%
rosemary+ 5% G sylvestre group compared to negative control group.

In agreement with our results, many studies found that the rosemary
enhanced the toxic impacts of on liver. This was showed by decrease of
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the level of MDA and increment CAT and SOD. The obtained results
about oxidative stress are in concurrence with Nevien, (2018) and Abd
El-Ghany et al., (2012)., who reported that treatment with rosemary
leaves prevents oxidative stress due to carnosic corrosive (CA), carnosol
and other phenolic acids in rosemary CA can avert lipid peroxidation and
it avoids the disruption of the biological membrane by searching free
radicals.

Gynmena is a green leafy vegetable has antioxidant activities and
may be applicable for preventing oxidative stress and aging-related
disease. Its materials with high contents of phenolics, flavonoids,
quercetin, and kaempferol showed significant relation to antioxidation
and protection in endothelial cell death suppressed by reactive nitrogen

species (Onanong et al., 2024).
Table (7): Serum catalase, superoxide dismutase and malondialdehyde of
intoxicated rats which treated with rosemary and gymnema leaves powder

Parameters
Groups CAT SOD MDA
(WL) (u/dl) (ng/ml)
Control (ve-) 06.15+2.08° 92.13+3.51% 10.16+0.11°
Control (ve+) 435141897 39.11+245¢ 42 45%2.11
10%Rosemary 81.22+3.76° 77.98+3.16° 22.18+1.04°
10%G sylvestre 80.1243.26° 71.23+2.91° 23.19+1.05°
5% . +3. 23*1.
0 rosemary+ 91 35 +4.86° 86 23) 3.67 17 2%0 1.02
sylvestre
Silymarin (100 mg/kg BW) 70 2143150 61.2?);:2.15 97 51+1.14°

Data are presented as means + SDM (n=6). a, b, ¢ and d: Means with
different letter in the same column are significantly different (P < 0.05).
CAT: catalase SOD: Superoxide dismutase MDA:
malondialdehyde
Histopathological Examination:

Liver and kidney sections of rats in different experimental groups
was examined and the photomicrographs are illustrated in Photo (1 to 4)
1. Histopathological examination of liver:

Microscopic examination of liver sections of rats from Control (-ve)
group revealed the normal histological architecture of hepatic lobule (Photo
1). In adverse, liver of rats from Control (+ve) group showed hepatocellular
vacuolar degeneration, fibroplasia in the portal triad and newly formed bile
ductulus (Photo 1). Meanwhile, liver of rats from 10% Rosemary group
exhibited hepatocellular vacuolar degeneration of some hepatocytes, slight
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proliferation of Kupffer cells and slight portal fibroplasia (Photo 2). On the
other hand, liver of rats from 10% G sylvestre group revealed mild changes
described as slight proliferation of Kupffer cells (Photo 2). Otherwise, liver
of rats from (5% rosemary+ 5% G sylvestre) group showed no
histopathological changes in hepatic lobule (Photo 2). Also, examined
sections from Silymarin (100 mg/kg BW) group (standard drug) exhibited
no histopathological changes except slight proliferation of Kupffer cells
(Photo 2).

In the present study, the hepatotoxicity of paracetamol was confirmed
by histopathological examination of the liver tissue. Paracetamol induced
hepatocellular vacuolar degeneration, fibroplasia in the portal triad and
newly formed bile ductulus. These results are in agreement with many
reports, showing that the histopathology analysis of the liver revealed signs
of toxicity after administration of paracetamol and hydropic degeneration in
the hepatocytes, associated with severe congestion and dilatation in the
portal vein and fibrosis in the periductal tissue surrounding the dilated bile
ducts (Ratnasooriya and Jayakody , 2000, Liu et al., 2011, Yousef et al.,
2010, Hurkadale et al., 2012, Kiran et al., 2012 and Datta et al., 2013).

However, the enhancement of pretreatment groups in our results
agree with (Sotelo-Fe’lix et al., 2002) that found administration of
rosemary extract (125 mg/kg) can protect the liver from paracetamol-
induced injury effectively. These results are in accordance with the results
of (Amin and Hamza, 2005) who stated that rosemary pretreatment had
shown protective effects by the marked recovery of normal liver
histological architecture against azathioprine-induced toxicity in rats.
Natalia et al., (2023) reinforced the antioxidant activity of rosemary
exhibited a potent hepatoprotective effect against acetaminophen toxicity in
vivo. Rosemary and its constituents including carnosic acid, rosmarinic
acid, and carnosol have a lot of benefits such as anti-inflammatory,
antioxidant, anti-mutagenic, anti-bacterial, antiviral, antinociceptive, and
neuroprotective activities (Mohaddessin et al., 2020).

G sylvestre with its macronutrients and micronutrients profile is also
rich in the polyphenolic compounds which all have an amazing property
against different ailments. Liver tissue, adipose tissue and muscle cells are
chief metabolic tissues that manage glucose and lipid homeostasis (Tiwari
etal., 2014).
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(5% rosemary+ 5% G sylvestre) group Silymarin group

Photo (2): photomicrographs of liver in all treated experimental groups
(H&E X 400)

2. Histopathological examination of Kidney:

Microscopically, kidneys of rats from control (-ve) group revealed the
normal histological structure of renal parenchyma (Photo 3). In contrariwise,
kidneys of rats from control (+ve) group described vacuolar degeneration of
epithelial lining renal tubules, congestion of intratubular renal blood vessel
and proteinaceous cast in the lumen of renal tubules (Photo 3). Examined
sections from 10% Rosemary and 10% G sylvestre groups revealed vacuolar
degeneration of epithelial lining some renal tubules and slight congestion
glomerular tuft (Photo 4). Otherwise, kidneys of rats from (5% rosemary+
5% G sylvestre) group exhibited no histopathological (Photo 4). Meanwhile,
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kidneys of rats from Silymarin (100 mg/kg BW) group demonstrated slight
vacuolar degeneration of epithelial lining some renal tubules and
proteinaceous cast in the lumen of renal tubules (Photo 4).

In the present study, the histological appearance of renal tissues
confirmed the previous results. In paracetamol administered rats, vacuolar
degeneration of epithelial lining renal tubules, congestion of intratubular
renal blood vessel and proteinaceous cast in the lumen of renal tubules. This
agrees with the study by Lim et al., (2010) who found that paracetamol
(500 mg/kg) induced mild vascular and inflammatory changes with signs of
vascular congestion, tubular necrosis, and glomerular atrophy, which is a
degenerative phenomenon. Interstitial inflammation was observed in the
kidney of paracetamol-administered rats (Kumar et al., 2010). It was stated
that histological analysis of the kidney samples showed only minor
evidence of renal damage (Melo et al., 2006). Walaa et al., (2014) found
that paracetamol-induced renal damage was accompanied by an acute
reduction in the glomerular filtration rate. Administration of rosemary with
paracetamol normalized these defects in the histological architecture of the
kidney. These agree with the study by Walaa et al., (2014) who found that
pre-administration and post-administration of rosemary (100 mg/kg) with
cisplatin dose on the 5th day revealed predominant normal kidney
morphology with only occasional degenerating tubules.

In conclusion: This study suggests the potent role of rosemary,
gymnema leaves powder and their mixture in management of liver and
kidney toxicity -induced by paracetamol and this effect could be
attributed to their antioxidant activity.

Control (+ve) group

Photo (3): Photomicrograph of kidney in control (-ve) and control (+ve)
groups (H&E X 400)
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