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Abstract

This study was performed to comparing the effect of different
levels of ginger and cinnamon extracts and their mixture on
Hyperlipidemic rats. Sixty six adult albino rats were divided into
eleven groups (6 rats each group). Groupl: Negative control group
fed on standard diet, group 2: Positive control group fed on high fat
diet (HFD). Group: 3, 4 and 5 the rats fed on high fat diet (HFD)
containing 200mg, 300mg and 400mg/100g diet ginger water
extracts concentrated (Con). Group: 6, 7 and 8 the rats fed on HFD
containing 200, 300 and 400mg cinnamon water extracts Con..
Group: 9, 10 and 11 the rats fed on HFD containing mixture
(100mg ginger+100mg cinnamon extracts Con.), (150 mg ginger +
150mg cinnamon extracts Con.) and (200mg ginger+200mg
cinnamon water extracts Con.) for 8 weeks. The aqueous extract of
ginger and cinnamon are containing 1.21 mg/g and 1.15 mg /g total
phenolic compounds. Meanwhile total flavonoids were 0.38 mg/g
and 0.41 mg/g of ginger and cinnamon water extracts. Cinnamon
extract contained high level sinapic acid (59.22+03 pg/g)
meanwhile ginger extract have high concentration of zingerone
(33.28+0.01 pg/g). The results showed that all treatment after 8
weeks caused a significantly decrease of triglycerides (TG), total
cholesterol (TC), low density lipoprotein (LDL), very low density
lipoprotein (VLDL) and atherogenic index (Al). The high level (400
mg) of cinnamon water extract showed a significantly decrease of
TG, TC, LDL, VLDL and Al (67.33+7.9, 144+7.2, 99.67+5.8,
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13.5+1.5 mg/dl and 0.36+ 0.04) respectively more than ginger water
extract (78.83+10.7, 154.17+20.1, 123.5+15.5, 15,8+2.1mg/dl and
0.44+0.05) respectively. Urea and in creatinin hyperlipidemic rat
was a significant increased P<0.05 in contract to antioxidant
enzymes were revealed a significantly decrease compared to
negative control group. High concentration of cinnamon extract
(400 mg) showed the highest decrease in urea (30.83+6.05 mg/dl)
and aspartate amino transferase AST (22.33£1.63 IU/L) and the
highest increase in superoxide dismutase (SOD) activity (0.23+0.01
IU/L). Conclusion: Using cinnamon and ginger extracts for 8
weeks have beneficial effects to reduced serum lipid profile in
hyperlipidemic rats. The high concentration of cinnamon extract
had hypolipidemic effect more than ginger extract because its
content high levels of cinnamic acid and cinapic acid which have
antioxidant effects. The present study recommended that the
admenstration of cinnamon water extract when consuming high fat
diet.

Key words: Serum lipid profile, Phenolic compounds, Antioxidant
enzymes, Histopathology, Liver enzymes.

Introduction

Hyperlipidemia is defined as an excess of any or all lipid
profile and/or lipoproteins in the blood (National Institute Health,
2018). Diets contain too much cholesterol and fat, low activity,
smoking and obesity are risk factors of hyperlipidemia (Nouh et al.,
2019; Mouhamed and Najjar, 2013; Mozaffrian et al., 2016).
Other factors which contribute to raise cholesterol levels and
development of hyperlipidemia such as age and gender, diuretics
drugs, B-blockers and medicines used to treat depression (Lipman
et al., 2000).

The prevalence of hyperlipidemia in men was higher than
women in southwestern China. The men suffered from
hyperlipidemia represent 53.6% while the women 44.7% (Deng et
al., 2012). There are 19.4 % of Egyptian populations suffering from
hyperlipidemia According to Egyptian Ministry of Health, (2006).

In Egypt, hyperlipidemia is slightly increased in chronic hepatitis C
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(Ghassanf, 2014), 32% from patients dyslipidemia in Egypt had
elevated LDL-C levels (El Etriby et al., 2013). The overall
prevalence of dyslipidemia among apparently healthy Fayoum
University students was 63.8% of hypercholesterolemia, 38.8%, of
hypertriglyceridemia and 33.1% of LDL-C (Abdel Wahed et al.,
2016).

The main stages for management of hyperlipidemia include
medical, nutritional and lifestyle modifications (Nouh et al., 2019).
Medicinal plants and their constituents have long been recognised
for their potential role in illness management through biological
activity modulation (Ma et al., 2021). Catechins and other active
component in functional food have potentially reduce serum lipid
profile and improve hyperlipidemia and cholesterol lower in liver
(Zhang et al., 2002) and Bursill et al., 2007).

Cinnamon (Cinnamomum zeylanicum), is an herbaceous plant,
belonging to the Lauraceae family. Cinnamon is one of the most
popular spices used worldwide as spice and condiments for food
flavoring and in medicinal mixtures for their physiological effects
(Dasanayaka, 2019). Different studies have reported cinnamon is
safe when consuming and have more pharmacological effects like,
antimicrobial, antioxidant, anti-inflammatory, and effective in
lowering lipid levels (Ashraf et al., 2013; and Sathya et al., 2014
and Blaszczyk et al., 2021), anticandidial, antiulcer, analgestic and
memory improvement (Quin et al., 2010 and Rawat et al., 2020).
Different Polyphenols isolated from cinnamon like cinnamaldehyde
and eugenole this main compounds have antioxidant effect and
various biological activities (Weerasekera et al., 2021).

Ginger (Zingibe officinale) is rich bioactive phenolics such as
zingerons, gingerols and shogaols which are nonvolatile pungent
chemical (Bhattarai et al., 2018). 6-gingerol is well-known for its
anti-inflammatory and antioxidant capabilities, as well as a variety
of medicinal qualities (Suciyati, 2021). Ginger root is used to treat
a variety of ailments, including pains, colds, nausea, and emesis.
Many bioactive components in ginger, such as phenolic and terpene
compounds, have been found Mao et al., (2019). High levels of
lipid is associated with cardiovascular disease and stroke so, lipid
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lowering drugs used to reduces the levels of lipid. Many of
synthetic drugs used to treat hyperlipidemic are side effects
potential including muscle pain, liver enzyme increases and fatigue
(Muscari et al., 2002), while herbal medicines are effective in
decrease the toxicities and safe. Therfore, the current work aims to
conducte a comparative study between the effect of ginger and
cinnamon aqueous extracts and their mixtures on hyperlipidemic
rats.
Materials and Methods
Materials

Raw Ginger and Cinnamon were purchased from local market
in El-Fayoum city (Egypt). All chemicals were obtained from El-
Gomhoriya Company for Trading Drugs, Chemicals and Medical
Instruments, Egypt; Bile salts were obtained from Sigma Company,
USA. Soybean oil was obtained from Sila Company, Egypt; Kits
were purchased from Biodiagnostic Company, Dokki, Giza, Egypt.
Methods
Preparation of cinnamon and ginger aqueous extracts

Cinnamon and ginger a agueous extracts were prepared
according to Rout et al., (2015) as Follows: Tow hundred grams of
either cinnamon or ginger powder were soaked in one liter of
distilled water and kept in room temperature for 3 hours, then
heated at 60-65 °C for 30 minutes .The extracts were then left to
cooling and filtered using muslin cloth, and filtered again with
Whatman Filter No. 1. Rotary Evaporator (HS- 2005S Hahnshhin
Scientific Korea) was used to remove the excess of water from
extract under pressure with heating at 55 °C for evaporate one liter
to 100g concentrated.extract The extract stored in refrigerate at 4°C
until use.
Chemical analysis of cinnamon and ginger powders

Moisture content, crude fiber, oil and ash were determined
according to the methods described by A.O.A.C., (2000) Protein of
cinnamon and ginger powder was determined according to the
methods described by A.O.A.C., (2010).Determined of total
carbohydrates were calculated by the difference.
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Chemical analysis of cinnamon and ginger aqueous extracts

Total carbohydrate of cinnamon and ginger aqueous extracts
was determined using colorimetric method by Phenol-Sulfuric Acid
method according to the method descried by DuBois et al., (1956).
Total lipid and soluble proteins in aqueous extracts were determined
by Bligh and Dyer, (1959) and Bradford, (1976). Moisture
content, crude fibers were determined according to the methods
described by A.O.A.C., (2000).
Total phenols and total flavonoids of cinnamon and ginger
powder and aqueous extracts

Total phenols content of cinnamon and ginger, powders and
aqueous extracts, were determined using Spectrophotometer uv\vis
"Analytik jena Spectro D250 Germany according to the procedure
described by Kaur and Kapoor, (2002). Total flavonoids in
powder and aqueous extracts were determined using aluminum
chloride colorimetric method according to Whisky and Salatino,
(1998)
HPLC analysis of phenolic compounds in cinnamon and ginger
aqueous extracts

Identification of phenolic compounds was analyzed by Hung
and Morita (2008). HPLC analysis was carried out using an
Agilent 1260 series. The separation was carried out using Eclipse
Plus C18 column (4.6 mm x 250 mm i.d., 5 um).The mobile phase
consisted of water (A) and 0.02% tri-floro-acetic acid in acetonitrile
(B) at a flow rate 1 ml/min. The mobile phase was programmed
consecutively in a linear gradient as follows: 0 min (80% A); 0-5
min (80% A); 5-8 min (40% A); 8-12 min (50% A); 12-14 min
(80% A) and 14-16 min (80% A). The injection volume was 10 pl
for each of the sample solutions. The column temperature was
maintained at 35 °C. The peaks of all components were detected at
280nm. Peak area and retention time were usead to calculation
phenolic compounds concentration.
Experimental design

The study was performed on total number of sixty six adult

Albino rats weighting (120-140g) were obtained from Animal
House, Food Technology Research Institute Agriculture Research
Center-Giza. The animals housed in polypropylene cages at
ventilated room temperature with natural day night cycle. The
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animals were distributed into eleven different groups with six
animals in each group.

Group 1: Normal control group (negative control) fed on basal dlet
preparation according to AIN-93M by Reeves et al., (1993) as
Followes: 14% Casein, 10% sucrose, 1% vitamin mixture, 5% fiber,
3.5% mineral mixture, 1.8 L-Cystine, 0.25% choline bitartrate, 4%
soybean oil (no additives) and the remainder was starch. vitamin
and salts were preparation according to Reeves et al., (1993) Group
2: hyperlipidemic group (positive control group) fed on high fat diet
(16% saturated fat (Sheep tail fat), 1% cholesterol and 0.25 %
cholic acid according to Harnafi et al., (2009).Group (3,4,5): fed
on high fat diet containing 200, 300 and 400mg ginger extract
concentrated /100g diet. Group (6,7,8): fed on high fat diet
containing 200, 300 and 400 mg cinnamon extract concentrated/
100g diet. Group (9,10,11): fed on high fat diet containing
concentrated mixture (100 mg ginger extract+ 100 mg Cinnamon
extract/ 100g diet), (150 mg ginger extract+ 150 mg Cinnamon
extract/ 100g diet) and (200 mg ginger extract + 200 mg Cinnamon
extract/ 100g diet).

At the end of the experimental period (8 weeks), blood
samples withdrawn by heparinized capillary tube from the retro
orbital plexus of each rat under anesthesia with diethyl ether, then
centrifuged at 3000 rpm for 15 min to separate serum ,which
stored at - 20 °C until biochemical analysis.

Determination of serum lipids profile

Total cholesterol (TC), Triglycerides (TG), high density
lipoprotein (HDL-Cholesterol), low density lipoprotein (LDL-
Cholesterol) of serum were determined with enzymatic colorimetric
method according to Allain, (1974); Fossati and Prenape, (1982);
Lopez-Virella et al., (1977 ) and Wieland and Seidel (1983).
Very low density lipoprotein (VLDL-Cholesterol) was calculated
according the Friedewald et al (1972). Athergenic index (Al) was
calculated according to Dobiasova and Frohlich, (2001) by the
following equation:

Al = Log (TG/HDL)

VLDL=TG/5
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Liver enzymes

Alanine amino transaminase (ALT) and aspartate amino
transferase (AST) were determined by the method of Young and
Woodside (2001).
Determination of kidneys functions

Urea, creatinine and uric acid were determined with
colorimetric endpoint method according to Barham and Trinder
(1972).

Antioxidant enzymes activity

Catalase (CAT), glutathione reductase (GSH), superoxide
dismutase (SOD) and glutathione peroxidase (GPX) were
determined using colorimetric method according to Aebi, (1984);
Goldberg and Spooner, (1983; Wheeler et al.,(1990) and Paglia
and Valentine, (1967) respectively.

Histological examination

Liver and kidneys were fixed in 10% buffered formalin until
analysis. Tissue of liver and kidney were processed for paraffin
embedding and sections was prepared and stained with hematoxylin
and eosin (using light microscopy). Histopathological assessment
was performed of control and treatments groups according the
method described by Luna (1968).

Statistical analysis

The statistical analysis of obtained data was conducted using
one way analysis of variance technique followed by Duncans
multiple range test. The significance of difference among means
was evaluated by least significant differences (L.S.D) method at
two levels of significant: P>0.01 and P>0.05was non significant
while P<0.05 is a significant. The results were expressed as Mean
+SD according to Snedecor and Cochran (1967). A DELL
computer with a software system SPSS version 22 was used for
these calculations.
Results and Discussion
Chemical analysis of cinnamon and ginger powders

Chemical composition of cinnamon and ginger powder is
shown in Table (1). The highest percentage of moisture was
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(10.7%) and crude fiber (26.24%) of cinnamon powder. While the
highest percent of protein (9.6%), carbohydrates (69.38%) and oil
(3.04) were recorded to ginger.

Previous studies by (Khan et al., 2016); Gul and Safdarm
2009) reported that the percent protein in ginger and cinnamon
ranged (9% - 35%) while (60-70% and 52% carbohydrate and (3-
6% and 4% oil) and (4%- 2.4% ash) respectively.

Table (1): Chemical composition of ginger and Cinnamon
powder (on dray weight basis %)

Constituents Ginger Cinnamon
(9/100g dw) (9/100g dw)

Moisture 9+0.19 10.7+0.27

Ash 5+0.13 2.6+£0.17

Crude protein 9.6+0.16 3.6+0.29
Crude fiber 3.98+0.55 26.24+3.67
Crude oil 3.04+0.01 1.95+0.02
Total carbohydrates 69.38+0.03 54.91+0.01

Chemical analysis of cinnamon and ginger aqueous extracts
Chemical composition of ginger and cinnamon aqueous
extracts is present in Table (2). The moisture content almost the
same in ginger and cinnamon extract ranged from 94.45% to
95.45%. The highest value of crude protein and total carbohydrate
were recorded for ginger extract (1.622% and 3%). The oil content
of ginger and cinnamon extracts was found to be lower content
(0.092% and 0.097% respectively).These results are according to
our knowledge, present study is the first one determination of
chemical analysis of cinnamon and ginger water extracts.
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Table (2): Chemical composition of ginger and cinnamon water

extracts
Constituents Ginger water Cinnamon water

extract (%) extract (%)
Moisture 94.45+0.04 95.45+0.03
Crude protein 1.62+0.03 0.873+0.15
Crude fiber 0.836+0.17 1.58+0.38
Crude oil 0.092+0.03 0.097+0.03
Total carbohydrates 3.00£0.01 2.00£0.24

Total phenols and total flavonoids of cinnamon and ginger
(powder and aqueous extracts)

Total phenolic and total flavonoids compounds of ginger and
cinnamon powder and aqueous extract are shown in Table (3). The
total phenols of cinnamon powder were more than total phenols of
ginger powder. Total flavonoids of ginger powder were more than
total flavonoids of cinnamon powder. Meanwhile, most content of
total phenols was recorded of ginger aqueous extract, while total
flavonoids were recorded to cinnamon aqueous extract. Previous
studies have indicated that the aqueous extract of cinnamon and
ginger contain higher concentration of total phenol and total
flavonoid (Seidal et al., 2002).

Table (3): Total phenols and flavonoids compounds of ginger,
cinnamon powder and aqueous extracts

Ginger Cinnamon
Constituents Powder | Aqueous Powder | Aqueous
extract extract
Total phenol (mg GAE/g) | 5.75+0.37 | 1.21+0.04 | 10.79+0.92 | 1.15+0.13
Total flavonoids (mg QE/g) | 1.29+0.15 | 0.38+0.07 | 1.10+0.08 | 0.41+0.06

GAE, gallic acid equavelant, QE, qurectin equavelant.
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Table (4): phenolic compound composition of ginger and
cinnamon ageous/aquatic extracts:

Phenolic compounds Ginger water Cinnamon water
extract (ug/g) extract (ug/g)
Chlorogenic acid 0.2589+0.005 -
Catachin 0.1239+0.005 -
Caffein 1.3939+0.001 -
Coffeic acid 0.2833+0.004 0.0867+0.006
Syringic acid 1.8312+0.003 0.0659+0.005
Coumaric acid 1.2578+0.007 0.0254+0.001
Vanilin 1.2022+0.006 0.0264+0.005
Ferulic acid 0.4024+0.004 -
Zingerone 33.2831+0.012 -
4".7-Dihydroxyiso Flavone 1.9187+0.006 0.1699+0.001
Querectin 0.6806+0.003 0.2989+0.002
Cinnamic Acid 0.7777+0.001 11.2145+0.097
Sinapic acid - 59.2233 +0.031

HPLC analysis of phenolic compounds in cinnamon and ginger
agueous extracts

Amount of the different of phenolic compounds in ginger and
cinnamon extracts by HPLC are presented in Table (4). Data
revealed that the main phenolic compounds in cinnamon water
extract were sinapic and cinnamic acids. Previous studies by Klejdu
and Kovacik, (2016) whose reported that main phenolic
compounds of cinnamon water extract was sinapic acid, cinnamic
acid and other compounds. The present study revealed that ginger
extract has different phenolic acid, the majority of them zingerone,
4°.7-Dihydroxyiso Flavone, Syringic acid, Caffeine, Coumaric acid
and Vanilin. Also, the results by Mao et al., (2019) found that the
phenolic compounds in ginger are mainly gingerols

Effect ginger and cinnamon extracts consumption on body
weight gain (BWG), feed intake (FI) and feed efficient ratio
(FIR) of hyperlipidemic rats

Data in Table (5) revealed that there was a significant increase
P<0.05 of (BWG) of hyperlipidemic group (positive control)
compared with negative control group. The increase BWG may be
due to consume mor calories from fat lead to stored axcess on needs
the body as fat within the fat cells and slowly accumulate over time

10
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and results in wight gain. This study matched with a study
conducted by Amin and Nagy, (2009); Mahmoud and Elnour,
(2013) they found that the rats fed on high fat diet for 6 weeks had a
significant increase of body weight BWG compoared to rats fed on
basal diet.

Table (5): Effect of cinnamon and ginger aqueous extract on
body weight gain, food intake and feed effeciciency ratio of

hyperlipidemic rats

Group Initianl body Final body Body weight Feed Feed

weight(g) weight () gain (9) intake(g) efficient
ratio(FER)

Control negative 123.648.4° 156.848.2° 33.245.3° 97+0.89% | 0.33+.05°
Control positive 121.25+9.4° 193+18.9° 71.7 +£25.1% | 90+3.28% | 0.79+.27°
200mg ginger extract 129.25¢11.01% | 169.546.2% | 40.25+13.2% | 95+0.89% | 0.42+.14°
300mg ginger extract 121.8#10.1° | 170.8+10.3® | 49+154™ | 95+1.89° | 0.51+.16°
400mg ginger extract 123+11.2% 169.6+10.2% | 46.6+13.3™ | 90+2.19° | 0.51+.14°
200mg cinnamon extract 127.5+¢18.3%* | 175.5+.19.4%®° | 48+17.01° | 96+1.67° | 0.49+.17°
300 mg cinnamon extract 127+14.8% 172422 5% 45+ 10.08™ | 95+0.63% | 0.47+.1°
400 mg cinnamon extract | 122.4 +14.2% | 166.6+17.2% | 44.2+13.4™ | 95+1.41% | 0.46+.14°
gg?rg(':rt‘ge”loo cInnamon | 4-565+19.1% | 179.3+22.9% | 52.8+85° | 96+1.26° | 0.54+.09°
ii?rg(':rt‘ge”l‘r’o CINNAMON | 155 8491047 | 175.2419.9% | 41457 | 9541.00% | 0.42+.06"
g)c()i)ggt%enzoo CINNamon 1 457 8+29.3% | 172.8427.3® | 45+7.1%° | 9540.63° | 0.47+.07°

Each value represens the mean + SD. Means with the different superscript letters
in the same column were different significant at P<0.05

From the results in the same table, it could be noticed that there
was a significant decrease P<0.05 in weight gain of group which
consumed ginger and cinnamon water extracts and their mixtures of
all concentration, while FI show no a significant different between
all of the groups. The decrease in BWG may be due to phenolic
compounds content in cinnamon and ginger. Phenolic compound in
cinnamon and cinnamon extract reduced BWG of rats fed on high
fat diet was observed by Couturier et al., (2010) and Boque et al.,
(2013). The previous studies by Gowri et al., (2017) reported that
consumption of cinnamon extract for 2 weeks reduces weight gain
of obese rat.

11
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Effect of cinnamon and ginger aqueous extract on serum lipid
profile of hyperlipidemic rats

The results in Table (6) showed a significant decrease P<0.05
in serum TC, TG, LDL, VLDL and Al of treated rat with different
concentration of ginger and cinnamon water extract. But 400 mg
cinnamon water extract revealed the lowest levels of TG, TC, LDL,
VLDL and Al levels (67.33+7.9% 144+7.2" 99.67+5.8°
13.5+1.5% mg/dl and 0.36% 0.04%) respectively more than ginger
extract (78.83+10.7°°,154.17+20.1%", 123+155°, 15.8+2.1° mg/dl
and 0.44+0.05>) respectively. While high levels mixture (200mg
ginger+200mg cinnamon extract) showed no significant different
with high level of cinnamon except for TC was lower than 400 mg
cinnamon extract.

The hypolipidemic effect of ginger and cinnamon extracts were
similar to the results obtained by Shalaby and Sahfan, (2014) and
El Rokh et al., (2010), who’s reported that the ademonstration of
aqueous extracts of cinnamon and ginger for 6 weeks decrease TG,
TC when compared to positive control group. Rats’ treatments by
cinnamon for 60 days lead to decrease LDL, TG and total
cholesterol (Khan et al., 2003). The decrease in TC may be due to
reduction in dieatery fats and cholesterol absorption or incease in
fecal execration (Tebib et al., 1994). The lipid lowering effect of
cinnamon may be due to polyphenolic compounds of cinnamon
inhibiting  hepatic HMG COA reduuctase (5-hydroxy-3-
methylglutarly) coenzyme which is required for synthesis of
cholesterol  (Amin, 2009). .
The results of HDL cholesterol revealed a significant decrease of
HDL cholesterol in positive control group (11.67+1.2 mg/ml)
compared to negative control (24.33+4.9mg/ml). The previous
results by Shelaby and Shfanm (2014) revealed that the rat fed on
high fat diet for 6 weeks had significant decrease in HDL.

HDL cholesterol concentration was significantly higher in rats
consuming different concentration of cinnamon and ginger water
extracts and no significant different was observed between all
groups. The high level of phenolic compound may be responsible
for that increase HDL cholesterol. There are positive correlation
between phenolic compound and HDL cholesterol (Castro-
Barquero et al., 2020). Phenolic compounds in cinnamon lead to

12
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activation peroxisome poliferatore receptore which increase HDL
and decrease TG (Steiner et al., 2001). The improve in lipid profile
of rats fed on cinnamon and ginger extract may be due to increasing
antioxidant enzyme activity (Khan et al., 2003 and Vijaya Durga
etal., 2013)

Table (6): Effect of cinnamon and ginger aqueous extract on
lipid profile of hyperlipidemic rats

Triglyceride Cholesterol HDL LDL VLDL Atherogenic
Groups (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) index
control- 60.33+5.8¢ 51,6746 24.33+4.9° | 15.83£1.8° 124119 | 0.42 +0.02
control+ 190.67+10.5° | 239.17+16.5% | 11.67+1.2% | 187.67+17.9° | 38+2.1® | 1.21+0.032
200mg ginger extract 82.67+13.8° | 180.17+16.7 | 31.5+1.5% | 136.33+15.1° | 165+2.7° | 0.41+0.1%
300mg ginger extract 8133:95" | 162.33+10.8% | 2917+41.1% | 134.33+65% | 16.3+1.9% | 0.44+ 0,05
400mg ginger extract 78.83+10.7 | 154.17+20.1° | 28.67+1.3° | 123.5+155° | 158+2.1° | 0.44% 0.05"
200mg cinnamon extract | 7 ga,¢ gbe 189+7.1° 31.67+41.9° | 141.83+8° | 152+13° | 0.38+0.04°
300mg cinnamon extract | ;4,10 g7be | 169.67+12.7°% | 29.67+0.8% | 134.+ 6.7 14.942% | 0.37+0.05°
400mg cinnamon extract | g7 33+7.9% 144+7.2 29.67+0.8%° | 99.67+5.8% | 135+15% | 0.36+0.04°
Mix (100ginger+100 85.1745.4° | 177.17#19.5° | 28.67+2.1° | 131.83+18.2° |  17+1° 0.48+ 0..03"
cinnamon extracts)
Mix (150ginger-+150 76,5417 130.33+6.59 | 28.67+2° | 8533+8.2° | 153+34% | 0.42+0.1%
cinnamon extracts)
Mix (200ginger+200 71.67+16> 88.8+10.8" | 28.6742.2° | 39.83+5.1" | 14.3+3.2%¢ | 0.39+0.1%
cinnamon extracts)

Each value represens the mean + SD. Means with the different superscript letters
in the same column were different significant at P<0.05

Effect ginger and cinnamon extracts on kidney function of
hyperlipidemic rats

Data in Table (7) demonstrated that there were a significant
increase in positive control group in their urea, creatinine and uric
acid (47.5+ 3.51%, 0.83+ 0.1* mg/dl and 3.48+ 0.32%) respectively
compared with negative control group (33.67+ 4.59%" 0.77+ 0.14%"
and 2.37+ 0.06° mg'dl respectively. Rats which consumed (400 mg
ginger water extract, cinnamon water extracts and mixture from
(200mg ginger and 200mg cinnamon extract) showed a significant
decrease of urea , creatinine and uric acid compared to positive

13
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control. The highest decrease of urea was in group containig 400
mg cinnamon extract, while higher concentration of all extract and
mixture showed no significant different of creatinine and uric acid
between of them.. The decrease in uric acid may be due to
antioxidant compounds which rich in cinnamon extract such as
cinnamic acid. The reduction in urea was observed by Sharma and
Shukla, (2011) reported that the rats treatment with ginger and
cinnamon extract lead to decrease urea. Moreover, Modarest et al.,
(2007), found that rats which received ginger extract decrease urea

and showed little changes of creatinine compared to control group.

Table (7): Effect ginger and cinnamon extracts on kidney
function of hyperlipidemic rats
Groups Urea (mg/dl) | Creatinine (mg/dl) | Uric acid (mg/dl)

Control- 33.67+ 4.59% 0.77+ 0.14%° 2.37+0.06°
control+ 475+ 3.51° 0.83+0.1° 3.48+0.32°
200mg ginger extract 40+ 5.32°™ 0.73 + 0.05%“ 2.84+ 0.27™
300mg ginger extract 4417+ 4.16% 0.67+ 0.04% 2.68+ 0.28"¢
400mg ginger extract 34.33+ 9.09% 0.62+ 0.05° 2.63+0.16™¢
200mg cinnamon extract | 34.5+ 6.34°% 0.79+ 0.12% 2.80+ 0.16™
300mg cinnamon extract | 34 5+ 3,62°% 0.70+ 0.12°¢ 2.80+ 0.23"
400mg cinnamon extract | 30.83z 6.05° 0.73+0.07% 2.64+0.17™°
Mix (100 ginge-+100 415+ 327 0.81+ 0.09% 2.97+0.19°
cinnamon extracts)
Mix (150 ginger+150 40+ 405" | 0.68+0.05™ 2,74+ 0,72
cinnamon extracts)
Mix(200ginger+200 35+ 4,00%% 0.62+0.1¢ 2.49+0.2
cinnamon extracts)

Each value represens the mean £ SD. Means with the different superscript letters
in the same column were different significant at P<0.05

Effect of ginger and cinnamon extracts on liver function of
hyperlipidemic rats

Effect of ginger and cinnamon extracts on liver function is
shown in Table (8). The results showed high fat diet increased ALT
(55.17+0.3 IU/L) and AST (41.16+1, 92 IU/L) compared to normal
control group that fed on standard diet (16+1.2 and 37+2.04)
respectively. The increase in ATL and AST because high fat diet
induced liver function disorder lead to increased release
teansaminase from cell membrane to blood streem (Deivanayagam
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et al., 2014). Previous results obtained by Hwang and Shim,
(2000) reported that increased ALT and AST of rat’s feed high fat

diet compared to negative control group

Table (8): Effect of ginger and cinnamon extracts on liver
function of hyperlipidemic rats
Groups ALT (IU/L) AST (IU/L)

Control 16+ 2.9%" 37+ 5.02°
control+ 55.17+ 0.75% 41.16x 4.7
200mg ginger extract 47.17+ 0.98° 35.5% 1.04°
300mg ginger extract 3317+ 2.4° 34+ 1.09°
400mg ginger extract 28.33+ 1° 23.83+ 1.83°
200mg cinnamon extract 2533+ 5.1% 30.5+ 4.7
300mg cinnamon extract 24,33+ 3.3 24,5+ 1.37°
400mg cinnamon extract 225+ 2.4 22.33+ 1.63¢
Mix (100ginger+100cinnamon extracts) 21.67+3.7F 23.5+1.04¢
Mix (150 ginger+150 cinnamon extracts) 18.33+2.2°¢ 23.67+2.87¢
Mix (200 ginger+200 cinnamon extracts) 14.83+1.4" 23.5+3.14¢

Each value represens the mean + SD. Means with the different superscript letters
in the same column were different significant at P<0.05

Different levels consuming of ginger and cinnamon extract
and mixture of them decreased liver function. Moreover, cinnamon
extract at 400 mg appeared lower level of ALT and ALT more than
ginger extracts. Also, mixture at all concentration decrease liver
function more than cinnamon and ginger extract alone. These
results may be due to mixture of cinnamon and ginger content more
active component (zingerone, 4°.7- Dihydroxyiso Flavone,
chlorogenic acid, catachin, caffein and sinapic acid, cinnamic acid
and querectin) these compunds have antioxidant effects. Our results
are on line with Roussel et al., (2009) and Abdel-Azeem et al.,
(2013) reported that the reduction of liver enzyme with cinnamon
and ginger extract may be due to antioxidant effect of cinamic in
cinnamon and zingerone , catachin in ginger extract. Cinnamon
supplementation revealed significantly reduced ALT enzyme

acitivity of butter fed mice (Miah et al., 2022).
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Effect of ginger and cinnamon extracts on antioxidant enzymes
of hyperlipidemic rats

Effect of ginger and cinnamon extracts on antioxidant enzymes
are shown in Table (9). The Positive control group showed low
significant levels of GSH, SOD, CAT and GPx activity with
hyperlipidemic group. The rats feed high cholesterol diet have a
significant decrease in SOD (Nagib, 2017). The group treated with
400mg ginger, 400 mg cinnamon and mixture of (200mg of
ginger+200mg of cinnamon) showed higher levels of GSH and
SOD. On the other hand, the best results of CAT and GPX was
recorded of rats feed 400 mg of ginger and mixtutre (200mg of
ginger +200 mg of cinnamon extracts). Increased antioxidant
enzyme with increase concentration of extractions may be depends
on the concentration of phenolic compounds because there are
linear correlation between antioxidant power and phenolic
concentration in plant extraction (S6nmez et al., 2005 and
Rosenblat and Aviram, 2006)

Table (9): Effect ginger and cinnamon extracts on antioxidant
enzymes of hyperlipidemic rats

Groups GSH SOD CAT GPX
IU/L IU/L U/L IU/L

control- 4.49+0.25% | 0.24+0.01° | 812.33+23.6° 5.35+0.51%
control+ 1.97+0.5° | 0.12+0.03° 584+26.69 3.83+1.18°
200mg ginger extract 3.44+0.47° | 0.19+0.009° | 737.5+75.3°% 4.15+0.99%
300mg ginger extract 3.71+0.63 | 0.19+0.01° | 761.5+38.9° 4.34+0.42°%
400mg ginger extract 4.43+0.49% | 0.20+0.01° 789+6.3% 5.15+0.55%°
200mg cinnamon extract 2.03+0.7% | 0.17+0.01° 705.5+4.7° 4,52+0.52"%
300mg cinnamon extract 3.85+1.2%®° | 0.19+0.008° | 717.83+17.1% 5.56+0.33%
400mg cinnamon extract 2.88+0.23% | 0.23+0.01%® | 637.83+41.1 " 4.730.41°
Mix (100ginger+100cinnamon | , 1, g 34¢f | 01940.006° | 692.16+40.1° | 4.58+0.61%%
extracts)
Mix (150ginger+130cinnamon | 5 70,0.54% | 020:001° | 7228+37% | 519+0.66™
exracts.) T T T T
Mix (200ginger+200cinnamon |, 27, 5t | 0294+ 0.01° | 776.5:41.4% |  5.78+0.09°
extracts)

Each value represens the mean + SD. Means with the different superscript letters in the same column
were different significant at P<0.05
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Histological examination of Liver:

Microscopically, liver of rats from group (1) revealed the
normal histological structure of hepatic lobule (Fig. 1). On the other
hand, liver of rats from group 2 showed focal hepatic necrosis
associated with inflammatory cells infiltration (Fig.2). The results
by (Karam et al., (2018) Found that histological abnormalities
change in liver tissue of rats feed high fat diet for 7 weeks. The rats
treatment with 200mg ginger aqueous extract Fig (3) , mixture
(100mg ginger+100mg cinnamon extracts) Fig (9) and mixture
(200mg ginger+200mg cinnamon extracts) (Fig 11) observed no
histopathological changes. Meanwhile, liver from group 4 revealed
macrovesicular statuses of hepatocytes as shown in (Fig.4) and
focal hepatic necrosis associated with inflammatory cells infiltration
(Fig.5). Liver of rats from group 5 revealed macrovesicular steatosis
of hepatocytes and mononuclear cells infiltration (Fig.5). However,
examined sections from group 6 revealed no changes except
macrovesicular steatosis of focal hepatocytes (Figs.6). Moreover,
liver from group 7 revealed macrovesicular steatosis of hepatocytes
(Fig.7). Sections from group 8 showed macrovesicular steatosis of
focal hepatocytes (Fig. 8). Meanwhile, sections from group 10
showed macrovesicular steatosis of focal hepatocytes (Fig.10) and
slight activation of Kupffer cells (Fig.10). From these results it

couled be notesed that treaed with ginger and cinnamon aqueous
extract improve abnormality of histopatholgy of liver tissue and
have protective effect of hyperlipidemia . Previous research by
Hassanen, (2010), found the rats treated with ginger and cinnamon
reduced abnormality of histopatholgy of liver. Recent research by
Mousa et al.,( 2021), reported that treated rats with ginger lead to a
positive change in liver histological.
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Fig. (1): Liver of rat from group 1
showing the normal histological
structure of hepatic lobule (H & E X
400).

(2) Liver of rat from oup

g.
showing macrovesicular steatosis of
hepatocytes and focal hepatic necrosis

Fi

associated with inflammatory cells
infiltration (H & E X 400)

Xyt :
). "

Fig.(3): Liver of rat from group 3
showing no histopathological changes

showing macrovesicular steatosis of
hepatocytes (H & E X 400)

\ Lot e

| Fig. (5): Liver of rat from group 5

showing macrovesicular steatosis of

hepatocytes and mononuclear cells
infiltration (H & E X 400

3 _-41{,{‘,";.:_
- - SN - — - -
Fig (6): ): Liver of rat from group 6
showing macrovesicular steatosis of
focal hepatocytes (H & E X 400)

18




A duatl) wl.db Z_pﬂ\ Z\_wm Ao alad) dlaal)
The Scientific Journal of Specific Education and Applied Sciences

Fig (7): Liver of rat from group 7
showing macrovesicular steatosis of
hepatocytes (H & E X 400

Fig (8): Liver of rat from group 8
showing macrovesicular steatosis of
focal hepatocytes (H & E X400)

Fig (9): Liver of rat from group 9
showing no histopathological changes
(H & E X 400

Fig (10): Liver of rat from group 10
showing macrovesicular steatosis of
focal hepatocytes (H & E X 400)
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-
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Fig (11): Liver of rat fromgrou 1 showing
no histopathological changes (H & E X 400)
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Conclusions

Data obtained in the present study showed that ginger,
cinnamon extract and their mixture through 8 weeks has
significantly improved the body weight and lipid profile in
hyperlipidemic rats. Moreover, cinnamon water extract at high
levels 400 mg revealed that hypolipidemic effect more than ginger
extract and cinnamon is more effective in excess SOD and
reduction urea, uric acid and ALT and AST more than ginger
extract.

High levels of mixture (200mg ginger extract+200 mg
cinnamon extract) have beneficial effect on TC, LDL, ALT more
than cinnamon and ginger extracts alone and no histological of liver
cell. The results suggested that consuming cinnamon water extract
might have beneficial effects on hyperlipidemic rats.

References

A.O.A.C. (2000): Official Method of Analysis of Association of
Official ~ Analytical Chemists 17th  Edition, The
Gaithersburg, MD. U.S.A

A.O.A.C. (2010): Official Methods of Analysis of  Association
of Official Analytical Chemists 18th Edition, Washington,
DC. US.A.

Abdel-Azeem, A.S., Hegazy, A.M., Ibrahim, K. S., Farrag, A. R.
and El-Sayed, E. M. (2013) : Hepatoprotective, antioxidant
and ameliorative effects of ginger (Zingiber officinale
Roscoe) and vitamin E in acetaminophen treated rats. J.
Diet. Suppl., 10 (3):195-209.

Abdel Wahed, W.Y., El-Khashab, K. and Hassan S. K. (2016):
Prevalence of Dyslipidaemia among Healthy University
Students: Fayoum Governorate, Egypt. Italian Journal of
Public Health, 13 (2) :105-111.

Aebi, H. (1984): Method for the measurement of catalase in human
fluids. Methods in Enzymology 105: 121-126.

Al-Ailla, A. K. and Khaled, F. A. (2019): The Effect of Ginger
extract (Zinigber officinale Roscoe) on Antioxidant
Enzymes and free Radical in Rabbits. Journal of
Biotechnology and Biochemistry, 5 (1): 37- 40.

20



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

Allain, C. C. (1974): Enzymatic determination of total serum
cholesterol. Clinical Chemistry, 20 (4): 470-475.

Amin, K. A. and Nagy, M. A. (2009): Effect of L-Carnitine and
herbal mixture extract on obesity induced by high fat diet in
rats. Diabetes Metabolic Syndrome, 1 (1): 1-17.

Ashraf, T. Igbal, Z., Khan, A. A., and Mudassar, M. (2013):
Antihyperlipidemic afficacy of cinnamon in albino rats. In
‘Proceedingsof 5" Global Summit on Medicinal and
Aromatic Plants, held at Mir, Sarawak, Malysia, 8-12.
PP.212.

Barham. D. and Trinder, P. (1972): Improve Color Reagent for
the Determination of Blood Glucose by the Oxidase System.
Analyst, 97 (151): 142- 145..

Bhattarai. K., Pokharel, B., Maharjan, S. and Adhikare., S.
(2018): Chemical Constitunts and Biological Activities og
Ginger Rhizomes from Three Different Region of Nepal.
Journal of Nutrition Dietetics and Probiotics, 90 (1): 1-12

Blaszczyk N., Rosiak,” A., C. and Kaluzna —Zaplinske, J. (2021):
The Potenial Role of Cinnamon in Human Health. Forests,
12 (5): 648- 665.

Bligh, E. G. and Dyer, W. ]. (1959): A rapid method of total
lipid extraction and purification. Candian Journal of
Biochemistry and Physiology., 37 (8): 911-917.

Boque, N. J., Campion, R. de la Iglesia, A., de la Garza G. and
Milagro, F. 1. (2013): Screening of polyphenolic plant
extracts for anti-obesity properties in Wister rats. Journal of
Science and Food Agriculture, 93 (5): 1226-1232.

Bradford, M. M. (1976): A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Analalytical
Biochemistry, 72 (1-2): 248-254.

Bursill, C., Abbey, M. and Roach, P. A. (2007): Green tea extract
lowers plasma cholesterol by inhibiting cholesterol synthesis
and up regulating the LDL receptor in the cholesterol-fed
rabbit. Atherosclerosis, 193 (1): 86-93.

Castro-Barquero, S., Tresserra-Rimbau, A., Vitelli-Storelli, F.,
Doménech, M., Salas-Salvadé, J., Martin-Sanchez, V.,

21



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

Rubin-Garcia, M., Buil-Cosiales, P., Corella, D., Fito, M.,
Romaguera, D., Vioque, J., Alonso-Gémez, A.M.,
Warnberg, J., Martinez, J.A., Serra-Majem, L.,
Tinahones, F.J., Lapetra, J., Pintd, X., Tur, J.A., Garcia-
Rios, A., Garcia-Molina, L., Delgado-Rodriguez, M.,
Matia-Martin, P., Daimiel, L., Vidal, J., Vazquez, C.,
Cofan, M., Romanos-Nanclares, A., Becerra-Tomas, N.,
Barragan, R., Castafier, O., Konieczna, J., Gonzalez-
Palacios, S., Sorto-Sanchez, C., Pérez-Lopez, J., Zulet,
M.A., Bautista-Castafio, 1., Casas, R., GOmez-Perez,
A.M., Santos-Lozano, J.M., Rodriguez-Sanchez. M.A.,
Julibert, A., Martin-Calvo, N., Hernandez-Alonso, P.,
Sorli, J.V., Sanllorente, A., Galmés-Panadés, A.M.,
Cases-Pérez, E., Goicolea-Glemez, L., Ruiz-Canela, M.,
Babio, N., Hernédez, A., Lamuela-Raventds, R.M. and
Estruch, R. (2020):Dietary Polyphenol Intake is
Associated with HDL-Cholesterol and A Better Profile of
other Components of the Metabolic Syndrome: A Predimed-
Plus Sub-Study. Nutrients, 12(3): 689-706.

Couturier, K., Batandier, C., Awada, M., Canini, F. and
Roussel, A. M. ( 2010): Cinnamon improves insulin
sensitivity and alters the body composition in an animal
model of the metabolic syndrome. Archive of B iochemistry
and Biophysics, 501(1): 158-161.

Dasanayaka R. (2019): Cinnamon: A Spice of an Indigenous
Origin- Historical Study, on — line Refereed Journal of the
Center for Indigenous Knowledge and Community Studies,
28 (4): 310-322.

Deivanayagam, C., Asokan, S. and Rajasekar, S. (2014): The
Effect of Lufenuron on Biochemical Parameters in Serum of
Mice Musmusculus Species . International Journal of
Chemistry Technology Research, 6: 5363 — 5360.

Deng, B., Luo, T. and Ma, J. (2012): Prevalence and
determination of hyperlipidemia in Moderate Altitude Areas
of the Yuannan Kweichow plateau in Southwestern China.
High Altitude Medicine Biology, 13 (1): 13-21.

Dobiasova, M. and Frohlich, J. (2001): The plasma parameter
log(TG/HDL-C) as an atherogenic index: Correlation with

22



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

lipoprotein particle size and esterification rate in apoB-
lipoprotein-  depleted plasma (FER(HDL). Clinical
Biochemistry, 34 (7): 583-588.

DuBois, M., Gilles, K., Hamilton, J., Rebers, P., and Smith, F.
(1956): Colorimetric method for determination of sugars and
related substances. Analytical Chemistry, 28 (3): 350-356..

El Etriby, A., Bramlage, P., El Nashar, A. and Brudi., P. (2013):
The Dyslipidemia International Study(DYSIS) Egypt: A
report on the prevalence of lipid abnormalities in Egyption
patients on chronic statin treatment. The Egyptian Heart
Journal, 65 (3): 223-232.

El-Rokh, S. M., Yassin, N. A., EIShenawy, S. M. and Ibrahim,
B. M. (2010): Antihypercholesterolemia effect of ginger
rizome (Zingiber officinale) in rats. Inflammopharmacology,
18 (6): 309-315.

Fossati, P. and Prenape, L. (1982): Serum triglycerides
determined colorimeterically with enzyme that produce
hydrogen peroxide, Clinical Chemistry, 28 (10): 2077-2080.

Friedewald, W., T., Levy, K., T. and Fredrickson, D. S. (1972):
Estimation of the concentration of HDL cholesterol in
plasma, without us the preparative ultracentrifuge. Clinical
Chemistry, 18 (6): 499-502.

Ghassanf, F. S. (2014): A Review article on hyperlipidemia :
Types, treatment and new drug targets. Biomedical and
Pharmacology Journal, 7 (2): 399- 409.

Goldberg, D. M. and Spooner, R. J. (1983): Assay of glutathione
reductase in  methods of enzymatic  analysis
(Bergmeyen,H.V.Ed) 3" edn. Vo3, Weight PP. 258-265.
Verlog Chemie, Deerfied beach. Asian Journasl of
Pharmsceutical and Clinical Research, 10 (4): 1-5.

Gul, S. and Safdarm (2009): Peroximat composition and mineral
analysis of Cinnamon. Pakistan Journal of Nutrition, 8
(9):1456-1460.

Gowri, M. P., Minolin, M. T., Thenmozhi, P., Meena, P. and
Vimala, S. (2017): Effectstiveness of cinnamon tea in
reducing weight among late obese adolescence. Asian
Journal of Pharmaceutical and Clinical Research, 10 94):
156-159.

23



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

Harnafi, H., Aziz, M. and Amrani, S. (2009): Sweet basil
(Ocimum basilicum L.) improve lipid metabolism in
hypercholestrolemic rats. Span. The European Journal of
Clinical and Metabolism, 4: e181-e186.

Hassanen N. H. M. (2010): Protective effect of cinnamon , clove
and ginger spices or their essential oils on oxidative stress of
streptozotocin induced diabetic rats.Arb Univ. Journal
Agricultural Scince ,Ain Shames University, Cairo, 18 (1):
137- 154.

Hung, P.V. and Mortia, N. (2008): Distribution of phenolic
compounds in the graded flours milled from whole
buckwheat grains and their antioxidant capacities. Food
Chemistry, 109 (2): 325-331.

Hwang, J. K. and Shim, J. S. (2000): Antibacterial activity of
xanthorrhizol from Curcuma xanthorrhiza against oral
pathogens. Fitoterapia, 71 (3): 321-323.

Kaur, C. and Kapoor, H. C. (2002): Anti-oxidant activity and
total phenolic content of some Asian vegetables,
International Journal of Food Science and Technollogy, 37
(2): 153-161.

Karam, I, Ma, N., Yang , Y. J. and Li, J. Y. (2018): Induces
Hyperlipidemia in Rats using High Fat Diet Invetigating
Blood Lipid and Histopathology. Journal of Hematology and
Blood Disorders, 4 (1): 104.

Khan, S., Pandotra, P. and Lone, S. A. (2016): Medicinal and
Nutritional Qualities of Zingiber officinale . Chapter 25. In
Fruits, Vegetables, and Herbs. Academic Press, PP.549-550.

Khan, A., Safdar, M., Khan, M. M. A., Khattak, K. N. and
Anderson, R. A. (2003): Cinnamon improve glucose and
lipid of people with type 2 diabetes. Diabetes Care, 26 (12):
3215-3218.

Klejdu, K. and Kovacik, J. (2016): Quantification of phenols in
cinnamon: A special focus on total phenol and phenolic acid
including DESI-Orbitrap MS detection. Industerial Crops
and Products, 83:774-780.

Lipman, T. H., Hayman, L. L., Fabian, C. V., DiFazio, D. A,,
Hale, P. M. and Goldsmith, B. M. (2000): Risk factors for

24



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

cardiovascular disease in children with type | diabetes.
Nursing Research, 49 (3): 160-166.

Lopez —Virella, M. F., Stone, P., Ellis, S. and Colwell, J, A.
(1977): Cholesterol determination in high- density
lipoproteins separated by three different methods. Clinical
Chemistry, 23 (5): 882-884.

Luna. L. G. (1968): In Manual Histological Staining Methods of
the Armed Forces Institute of Pathology, McGraw Hill Book
Co, New York, USA. Page 58-62.

Ma, R., Ni. Z., Zhu. Y., Thakur, K., Zhang, F., Zhang, Y., Hu,
F., Zhang, J. and Wei, Z. (2021): A recent update on the
multifaceted health benefits associated with ginger and its
bioactive components. Food and Function, 12 (2): 519- 542.

Mahmoud, R. H. and Elnour, W. A. (2013): Comparative
evaluation of the efficacy of ginger and orlistat on o besity
management, pancreatic lipase and liver peroxisomal
catalase enzyme in male albino rats. E uropean Review of
Medicinal and Pharmacological Sciences, 17(1): 75-83.

Mao, Q., Xu, X., Cao, S., Gan, R., Corke, H., Beta, T. and Li, H.
(2019): Bioactive compounds and bioactvities of ginger
(Zingiber officinale Roscoe). Foods, 8 (185): 2-21.

Miah, M. A., Himel, M. A,, Sujan, K. M., Md., M. and Haqye, I.
(2022): Protective Effect of Cinnamon Powder Against
Hyperlipidemia and Hepatotoxicity in Butter Fed female
Albino Mice . Saudi Journal of Biological Science, 29:
3069-3074.

Modarest, M., Messripour, M., and Ghobadipour, M. (2007):
The effect of ginger extract on blood urea nitrogen and
creatinine in mice. Pakistan Journal of Biological Sciences,
10 (17): 2968-71.

Mouhamed, D. H. and Najjar, M. F. (2013): association entre le
tabagisme et la dyslipidemia. Immuno Analysis and Biologie
Specialisee, 28 (4): 195-200.

Mousa, M. A. H., Mansour, H., Eid, F., and Mashaal A. (2021):
Role Histotogical Inveatigation in the Protective Evaluatio
of Ginger .The Egyptian Journal Medicine, 85 (2): 4159-
4166.

25



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

Mozaffarian, D., Benjamin E. J. and Go, A. S. (2016): Heart
disease and stroke statistics update: a report from the
American Heart Association. Circulation, 133 (4): e38-e360.

Muscari, A., Puddu, G. M. and Puddu, P. (2002): Lipid Lowering
Drugs: Adverse Effects Predictable and Rwversible?.
Cardiology, 97 (3): 115-121.

Nagib, M. (2017): Hypolipidemic Effect of Sumac (Rhus Coriaria
L) Fruit Powder and Extract on Rats Fed High Cholesterol
Diet, Journal of Laboratory and Clinical Medicine, 50
(1): 119-143.

National Institutes of Health (2018): Your Guide to Lowering
Your Cholesterol with Therapeutic Lifestyle Changes. U.S.
Depertment of Health and Human Services . National
Institutes of Health National Heart, Lung and Blood
Institute, 83 (97): 758-764.

Nouh, F., Oma, M. and Younis, M. (2019): Risk factors and
management of hyperlipidemia. Asian Journal of Cardiology
Research, 2 (1):1-10.

Ogbeide, D. O., Karim, A., Al-Khalifa, I. M. and Siddique, S.
(2004): Population Based Study of Serum Lipid Levels in
Al-Kharj Health Center, Saudi Arabia. Saudi Medical
Journal, 25 (12):1855-1857.

Paglia, D. E. and Valentine, W. N. (1967): Studies on the
quantitiative and qualitative characterization of erythrocyte
glutathione peroxidase. Journal Laboratory and Clinical
Medicine, 70 (1): 158-1609.

Qin, B., Panickar, K. S. and Anderson, R. A. (2010):
Cinnamon: Potential Role in the Prevention of Insulin
Resistance, Metabolic Syndrome, and Type 2 Diabetes.
Journal of Diabetes Science and Technology, 4 (3): 685-
693.

Rawat, 1., Verma, N. and Joshi, K. (2020): Cinnamon
(Cinnamomum zeylanicum). Medicinal Plants in India:
Importance Cultivation. Chapter 9: 164-1777, Jaya
Publishing Horse, New Delh.

Reeves, P. G., Mielsen, F. H. and Fahmy, G. G. (1993): AIN-93.
Purified diet for laboratory rodents: final report of the
American Institute of Nutrition adhoc wriling committee on

26


https://bnni.journals.ekb.eg/?_action=article&au=28261&_au=Nagib++M
https://bnni.journals.ekb.eg/issue_1265_1266_.html
https://bnni.journals.ekb.eg/issue_1265_1266_.html

4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

the reformulation of Ain-93 A Rodent Diet Journal of
Nutrition, 123 (11): 1939-1951.

Rosenblat, M. and Aviram, M. (2006): Antioxidative properties of
Pomegranate: In vitro studies. In N. P. Seeram & D. Heber
(Eds.), Pomegranates: Ancient roots to modern medicine 43
(1): 31-43.

Roussel, A. M., Isabelle, H., Rachida, B., Tim, N. and Richard,
A. A. (2009): Antioxidant effects of a Cinnamon extract in
people with impaired fasting glucose who are overweight or
obese. Journal of American College of Nutrition, 28 (2): 16-
21.

Rout, S., Kumar, A. and Rath, B. (2015): In vivo study of
aqueous extract of zingiber officinale in modulating DMBA
induced genotoxicity in albino rats. American Journal of
Phytomedicine and Clinical Therapeutics, 3 (4): 330-338.

Sathya, M., Rajeshwari, V. and Sakthishree, K. (2014): Influnce
of aqueous extract of cinnamoum zeylanicum on the
progression of cancer in diethylnitrosamine induced rat liver.
European Journal of Experimental Biology, 4 (1): 190-195.

Shalaby, A. S. and Sahfan, H.Y. (2014): Some pharmacological
effects of cinnamon and ginger hearbs in obese diabatic
rats.Journal of International Ethanophrmacology, 3 (4): 144-
149.

Seidel, V., Windhovel, J., Eaton, G., Alfermann, A. W., Arroo,
R. R.J., Medarde, M., Petersen, M. and Wolley, J.G.
(2002): Biosynthesis of podophyllotoxin in Linum album
cell cultures. Planta, 215 (6): 1013-10309.

Sharma, N. and Shukla, S. (2011): Hepatoprotective potential of
aqueous extract of Butea monosperma against CCl (4)
induced damage in rats. Experimental Toxicologic
Pathology, 63 (7-8): 671-676.

Snedecor, N. K. and Cochran, K. L. (1967): Estimated of News
formulated ketchup domestically prepared during storage.
Egyptian Journal. of Nuttition, 14 (3): 1-20.

Sonmez, M., Turk, G. andYtce, A. (2005): The effect of ascorbic
acid supplementation on sperm quality,lipid peroxidation

27



4l eJMLg de il Z_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

and testosterone levels of male Wistar rats. Theriogenology
63 (7): 2063— 2072.

Steiner, G., Hamsten, A., Hosking, J., (2001): Effect of
fenofibrate on progression of coronary artery disease in
Type 2 diabetes : the Diabetes Atheroclorsclerosis
Intervention Study , a randomized study” The Lancet , 357
(9260): 905-910.

Sucilyati, S. W., Sukrasno, Kurnati, N. F. and Adnyanaa, |I. K.
(2021): Antioxidant and anti-inflammatory activity of red
ginger (Zinigiber officinale Roscoe Var. Sunti Val Essential
Distillation Residues. Egypt journal of Chemistry, 64 (9):
5031-5035.

Tebib, K., Besancon, P. and Rounet, J. (1999): Dietary grape
seed tannins affect lipoproteins, lipoprotein lipase and lipids
in rats fed hypercholesterolemic diet. Journal of Nutration,
124 (12): 2452-2457.

Vijaya, Durga,P., Kumaraswamy,B., Dhanaraju,M. and
Ramachandran,S. (2013): Antihyperglycemic ,
hypolipidemic and antioxidant effect of aqueaous extract of
coriander sativum (seed) and ginger officinal (rhizome )
compination in streptozatocin induced diabetes mellitus rats.
Intnational Journal of Biological Pharmaceutical Research,
4 (12): 872-8717.

Wieland, H. and Seidel, D. (1983): A simple specific method for
precipitation of low density lipoprotiens. Journal of lipid
Research, 24 (7): 904- 909.

-Wheeler, C. R., Salzman, J. A. and Elsayed, N. M. (1990):
Automated assay for superoxide dismutase, catalase,
glutathione peroxidase, and glutathione reductaseactivity.
Analytical Biochemistry, 184 (2): 193-199.

Weerasekera, A.C., Samarasinghe, K., deZoysa H.K.S. ,
Bamunuarachige, T. C. and Waisundara V. Y. (2021):
Cinnamum zeylanicum: Morphology, Antioxidant Properties
and Bioactive Compounds. Antioxidants, Benefits, sources,
Mechanisms of Action, Book 8th edited by Viduranga Y.
waisundara.

28



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

Whisky, R. and Salatino A. (1998): Analysis of propolis: some
parameters and procedures for chemical quality control.
Journal of Apicultural Research, 37 (2): 99-105.

Zhang, G., Miura, Y. and Yagasaki, K. (2002): Effects of
Dietary Powdered Green Tea and Theanine on Tumor
Growth and Endogenous Hyperlipidemia in Hepatoma-
bearing Rats. Bioscience, Biotechnology and Biochemistry,
66 (4):711-6.

Young, I. S. and Woodside, J. V. (2001): Antioxidants in health
and disease. Journal Clinical Pathology, 54 (3): 176-186.

29



4l e\gld\\g de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

S Lagha glina 9 48 A1) § Jaaa 3 Ailal) cilialicinal) 8l ¢ 45 8 A 2
adll Ggaad B e dlad AN 13 )

bl e ag Akl s alls e alles ) sl de lals ja s e a2 (paudy
o sl dalas e il Ay i IS Y il SLaBY] and
ol paldal)

caldiuall cpa AdlAal c) 38 3 Al A laal Al Al 3 o)
UL Alaall G o Lagi maday JSoall duai g 4 A1 il
a9 GRSl Gl (e 66 28 e Al Al el Geadl b
S A garall ds gana pde (saaf ) ageasad af al s 140-120 (e
AU de ganall Al ddalidal) Ao ganal) Jiaig Al daa g o 3
dajlal) 4o ganal) Jidiy oAl (1o W) gina (B dadli jo Ay (o il
o dadipa g Ao cdid dawaldld) g dayl )l g A Ao ganal) A sal)
42yl 100/p032L 4005 300, 200 s s 5iad G ga ) (e W) gina
daladly dwdladl Ao ganall S el Juadll Al paliteadl (e
;200 (Ao (sl Ggaall (o W) giaa b dadi e Ay o i ALl
B laly  JSoal A8A0 ) galiieall e ol asls 4009 300
L) gisa 8 dadljo A g o 5 de Lalad) g 5 pdlall g dauldl) 4o gasal)
il paliiua ol jasle 100) (e O5Se bslia L) Giliaa (R (e
ploadle 150) ( (r98a Jaglia g (IS sal) 4 31 (aliiea ol ke 100+
GsSa Jagliag (S pall 4B Al (aliia ol jasla] 50 + Jxai ) paliiue
43l (aliiea al gl 200 +dmaill paliias o il 200) ¢
caldiuall o gkl < el g &,u\.u\ 8 el Ay il @ il g (S
ala/alaslal 15 5 aa/alaale 1,21 o (s siag 48 jal) g Jasadi 3 L)
0.604 5 ala/palasle 0.383 Lo ssial Lady Adshdll LS all Ga
ﬁﬂ\ oaldia a\ UJ‘ @‘uﬂ\ geved .Q\-\:\Jﬁjﬁ\ Gl e (s e\ﬁ/@bﬁﬂ-ﬂ
0.03£)59.22) ) bl (aala (o pdize ggiwa o (g gial
(Pa/plasssse 0.09£1121.) aalivad) (aalay (ala/al g S
G (n flige S5 e deail Al paldical) g gia) Lady
& o gl e Lad mdhy (pla/pl2asSe 01.))33.28)
LUy pudall B (5 gine oAkl Cunw bl Al aay cOlalaall
(LDL-43ESh (addia ¢y p el (TC), A8 Jyubiud sS(TG),
ST (AD) leail) Jalsa g (VLDL) o A3USN (adiia 0fig 050l ),
Ga adipal) SN o Lagl aags Jaadil el galiieadl (e
TG, TC, (s 5580 oali iy (alsasle 400) 48 A lall Galiiaal)
LDL-c, VLDL-c and Al

30



4l eJMlg de il f\_wm doalall dlaal)
The Scientific Journal of Specific Education and Applied Sciences

5(67.33£7.9, 144+7, 2, 99.6745.8, 13.5%1.5)

s e (Uilwd/al 2ale0.0440.36)
Losall 8 Lilaaa) AN cld 4l 5 lia () Liay) geilidl) (pa guiaiy g

Al s ) (pa usall do g 0 gaal) dadi pal) ()3 ) & iy S g
Ao panally Lgiijlie sic 5ausSU Baldaall cilag i) blai B o sina
ual) paliiaall Ga adipall SN O Lyl aagy  Aduad) dajlal)
6.05£30.83) Luslly sima B aliadl Jef I g 4 A
guil Leiy (LY Adsd 3339163 £22,33) AST s(Liksasy/al sasle
(VA 8aa9 0.2310.01) SOD hbdi 8
Al il Alal) palibual) aladiu) of gl g s cAadAl)
Llad) gl all B adl) Juae gl (RiA il agual £ gand L Sl
o Al 43 AN dlal) Galiieall) of il (e iy g, gaall A gL
) gin) e G 3 ilal) aliiunall o S pal) Juaa (sl (2Bl
s halisad) Gaala g dalisadl Gaea (e g 0 S 5 o

BuSOU 3aliaall ey 3V ¢ A 53l LS pall caall ) 9835 ) g ;Azalidal) cilalSl)
- a5 sigl) Gandll ol il il

31



