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Objectives: The present study was performed to investigate the 

effect of aqueous extract of ginger on hypercholesterolemic 

rats.Methods: A total forty male rats were randomly divided into 

four groups (10 rats/ each). Control rats were fed basal ration and 

water ad libitum, hyperlipidemic rats were administeredTriton 

WR-1339 at dose of 250 mg i.p/kg b.wt (three times/week), 

ginger-treated rats were fed orally on ginger aqueous extract at 

dose of 400 mg/kg b.wt, and the forth groupwhere the rats treated 

with aqueous extract of ginger before induction of hyperlipidemia 

for three weeks. Blood sample were collected from all groups and 

serum was separated for biochemical analysis. Results: The data 

obtained revealed that hyperlipidemic rats had a drastic increase 

in serum total cholesterol (TC), triacylglycerol (TAG), very low 

density lipoprotein (vLDL-c), low density lipoprotein (LDL-c) 

and total lipid levels while, they had marked decrease in serum 

high density lipoprotein (HDL-c) level suggesting increased 

atherogenic indices. Also, hyperlipidemia caused significant 

increase in serum testosterone, progesterone, estradiol, thyroxine 

(T4) and triiodothyronine (T3) levels, aminotransferases, alkaline 

phosphatase (ALP), lactate dehydrogenase (LDH) and creatine 

kinase (CK-MB) activities and troponin-I level with decrease in 

serum sodium level. Administration of ginger to hyperlipidemic 

rats reduced serum TC,TAG, VLDL,LDL-c and total lipid levels 

whileHDL-c was non-significant differed. Furthermore, ALT, 

AST, ALP, LDH and CK-MB activities and troponin-I level were 

significantly decreased while serum male sex hormones and 

thyroid hormones were increased following treatment of ginger. 

Conclusions: It was concluded that ginger had a protective effect 

against hyperlipidemia in rats. 

                                                                                                                                                                   © 2014 Publisher All rights reserved 

 

1. Introduction 

Hyperlipidemia, mainly increase level of 

total cholesterol (TC), triacylglycerol 

(TAG) and low-density lipoprotein 

(LDL) cholesterol along with decrease in 

high-density lipoprotein (HDL) 

cholesterol, is the predictor of coronary 

artery disease (CAD). Hyperlipidemia is 

an important risk factor in the initiation
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and progression of atherosclerotic 

impasse 
(1)

. Hypercholesterolemia is a 

lipoprotein metabolic disorder 

characterized by high serum low density 

lipoprotein and blood cholesterol. 

Dietary factors such as continuous 

ingestion of high amounts of saturated 

fats and cholesterol are believed to be 

directly related to hypercholesterolemia 
(2)

. It has been reported by Rerkasan et al. 
(3)

 as one of the most important risk 

factors in the development and 

progression of atherosclerosis that lead to 

cardiovascular diseases (CVDs). 

Hypercholesterolemia posses a major 

problem to many societies as well as 

health professionals because of the close 

correlation between cardiovascular 

diseases and lipid abnormalities 
(4, 5)

. 

Triton WR-1339(Tyloxapol: a nonionic 

detergent, oxyethylated tertiary 

octylphenol formaldehyde polymer) is 

used via intravenous or intraperitoneal 

routes in rodents to produce 

hypercholesterolemia by accelerating 

hepatic cholesterol synthesis 
(6)

.The 

levels of serum cholesterol and 

triglycerides producedby tyloxapol were 

very high. Cholesterol and oil 

supplemented diets have been commonly 

used to produce hyperlipidemiain rats, 

but the levels of serum lipids have been 

much lower than produced with 

tyloxapol. The data on 

tyloxapolpresented make it possible to 

achieve high and sustained levels of 

lipids in a relatively brief time 
(7)

. 

     Ginger rhizome (Zingiber officinale 

R., family: Zingiberaceae) is used 

worldwide as a spice. Both antioxidative 
(8)

 and androgenic activity 
(9)

 of Z. 

officinale were reported in animal 

models. All major active ingredients of 

Z. officinale such as zingerone, 

gingerdiol, zingibrene, gingerol and 

shogaols have antioxidant activity 
(10)

. 

Besides, other researchers showed that 

ginger oil has dominative protective 

effect on DNA damage induced by H2O2 

and might act as a scavenger of oxygen 

radical and might be used as an 

antioxidant 
(8)

. Akhani et al. 
(11)

 reported 

that ginger treatment significantly 

decreased both serum cholesterol and 

triacylglycerol. In addition, Fuhrman et 

al. 
(12)

 reported that ginger decreased 

LDL-cholesterol, VLDL-cholesterol and 

triacylglycerol levels in apolipoprotein-E 

deficient mice. 

The aim of this study is to throw the light 

on the effect of Zingiber officinale 

extract on hyperlipidemic rats through 

determination of serum lipid 

profile(TC,TAG,HDL-c, VLDL-c, LDL-

c, and total lipid), calculation of 

atherogenic indices, determination of 

serum ALT, AST, ALP, LDH activities, 

steroid hormones (progesterone, 

testosterone, Estradiol) and thyroid 

hormones (T3 and T4),and cardiac 

biomarkers (CK-MB activity, Troponin I, 

Na and K levels). 

2. MATERIALS AND METHODS 

2.1. Chemicals and reagents 

Triton WR-1339, biochemical diagnostic 

kits for cholesterol, triacylglycerol, high 

density lipoprotein (HDL), total lipids, 

ALT, AST, ALP, LDH and CK-MB 

obtained from vitro Scient Co. ELISA 

diagnostic kits for testosterone, 

progesterone, estradiol, triiodothyronine 

(T3) and thyroxine (T4) obtained from 

Dima Gesellschaft Fur Diagnostika 
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[GmbH], Germany. All the reagents used 

were of analytical grade. 

2.2. Preparation of aqueous extract of 

ginger 

Ginger powder was purchased from the 

market of the herbs in Alexandria. 

Extraction was prepared by soaking 100 

g of the dry ginger                     

          w          -      w          

shaking for 5 days and kept in a 

refrigerator. The infusion was evaporated 

in hot air oven at 50 C. known grams of 

extracts were suspended in distilled water 

with few drops of Tween 80 to prepare 

20% suspension. 

2.3. Animals and experimental design 

This study was carried out at the Faculty 

of Veterinary Medicine, Alexandria 

University. A total 40 male rats of 

200±10 g b.wt were used and kept in 

clean metal cages. They were given basal 

diet which consisted of (bread and corn) 

and water. All animals were housed 

under mentioned environmental 

condition and the basal diet for two 

weeks before experiment for 

acclimatization. Animals were divided 

into 4 groups;control group kept on basal 

ration and water ad libitum, 

hyperlipidemic group was received basal 

ration and hyperlipidemia was induced 

via intraperitoneal injection of triton 

WR-1339 (250 mg/kg b.wt) three 

times/week for three weeks, ginger 

aqueous extract treated rats received 

basal ration and aqueous extract of 

ginger 400 mg/kg b.wt given daily by 

stomach tube and aqueous extract of 

ginger + triton group kept on basal 

ration, aqueous extract of ginger and 

triton WR-1339 (at the same previous 

dose with the same route of 

administration). 

2.4. Collection of blood samples 

Blood samples were drawn from the 

retro-orbital plexus of rats under diethyl 

ether anesthesia before sacrificing by 

decapitation. The blood samples were 

collected without anticoagulant for 

obtaining serum for biochemical 

analysis. Blood samples were collected 

in clean dry tubes and left in slope 

position to clot at room temperature. The 

tubes were centrifuged at 3000 rpm for 5 

minutes and clear serum sample was 

carefully separated then transferred into 

clean dry eppindorf and kept frozen at - 

20 
◦
C until analysis. 

2.5. Biochemical analysis 

     Lipid profile were determined 

spectrophotometry using commercial 

diagnostic kits; TC was determined 

according to 
(13)

,TAG  according to 
(14)

,HDL-c according to 
(15)

, LDL-c 

according to 
(16)

,total lipid according to 
(17)

, Atherogenic indices were calculated 

according to 
(18)

, serum ALT and AST 

activities were determined according to 
(19)

, serum ALP activity according to 
(20)

, 

LDH activity according to 
(21)

, CK-MB 

activity according to 
(19)

, serum Na level 

was determined according to 
(22)

 and 

serum K level according to 
(23)

. Serum 

Troponin I level was determined using 

ELISA kits according to 
(24)

, testosterone, 

estradiol were determined according to 
(25)

, progesterone was determined 

according to 
(26)

, T3 was determined 

according to 
(27) 

and  T4 was determined 

according to 
(28)

. 

2.6. Statistical analysis 

Statistical analysis was performed by 

using computer of statistical package for 
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social science (SPSS version 11.0). The 

results are presented as means ± SE. One 

way analysis of variance (ANOVA) was 

used to test the differences between 

groups 
(29)

. 

3. RESULTS AND DISCUSSION 

The main causative factor for 

atherothrombotic diseases is the 

disturbances occurring in lipid 

metabolism. Hypercholesterolemia is an 

important risk factor for cardiovascular 

disease 
(30)

. Hypercholesterolemia itself 

is asymptomatic, longstanding elevation 

of serum cholesterol can lead to 

atherosclerosis 
(31)

.  Though there is a 

large class of hypolipidemic drugs used 

in the treatment, none of the existing 

ones available worldwide is fully 

effective, absolutely safe and free from 

side effects 
(32)

. Hence efforts are being 

made to find out safe and effective agents 

that may be beneficial in correcting the 

lipid metabolism and preventing cardiac 

diseases. Ginger 

(ZingiberofficinaleRosc.), belonging to a 

tropical and sub-tropical family 

Zingiberaceae, introduced to many parts 

of the globe, has been cultivated for 

thousands of years as a spice and for 

medicinal purposes 
(33)

. 

Our results represented in table (1) 

showed that injection of rats with Triton 

WR-1339 induced drastic increase in 

serum total cholesterol, triacylglycerol, 

LDL-c, VLDL-c levels and decreased 

serum HDL-c level which may be 

attributed to elevated hepatic cholesterol 

synthesis particularly by the increase in 

HMG Co-A activity and by the inhibition 

of lipoprotein lipase responsible for 

hydrolysis of plasma lipids 
(34)

. These 

results were in agreement with 

Sivaelango et al. 
(35)

 who found that 

hyperlipidemia was induced in Wistar 

rats by intraperitoneal (i.p) injections of 

Triton WR-1339 at a dose of 400 mg/kg 

body weight. Also, Bertges et al. 
(36) 

reported that intraperitoneal injection of 

TritonWR-1339 at a dose of 200 mg/kg 

b.wt induced hyperlipidemia in rats. 

Administration of ginger extract 

significantly reduced serum cholesterol, 

TAG, LDL-c, VLDL-c levels with 

increase in serum HDL-c level (table 1). 

This result agree with Ajayi 
(37)

 who 

found that treatment with 5% and 10% 

ginger powder for 6 weeks a significant 

reduction was observed in the total 

cholesterol concentrations compared to 

the hypercholesterolemic fed rats. Also, 

El-Bushuty and Shanshan 
(38)

 found that 

rats treated with ginger showed a 

significant decrease in the values of 

serum cholesterol, triacylglycerol, LDL-c 

and VLDL-c. Furthermore, Soni et al. 
(39)

 

reported that consumption of 500 mg of 

curcumin (a constituent of ginger) by 

volunteers for 10 days induced an 

increase in HDL-c by 29%. However, 

treatment of ginger juice for 10 days at a 

dose of 4 ml/Kg b.wt orally to normal 

non-diabetic rats did not produce 

significant lipid lowering effects 
(40)

. It 

had been reported that ginger stimulated 

the conversion of cholesterol to bile 

acids, the activity of hepatic cholesterol-

7 alpha-hydroxylase, the rate-limiting 

enzyme of bile acid biosynthesis from 

cholesterol, was significantly elevated in 

ginger-treated animals 
(41)

, and increasing 

fecal cholesterol excretion 
(42)

. 

In our study, the serum HDL-c 

showed non-significant change in 

hypercholesterolemic pretreated with 

http://en.wikipedia.org/wiki/Asymptomatic
http://en.wikipedia.org/wiki/Atherosclerosis
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ginger extract compared with Triton WR-

1339 treated rats. This result agreed with 
(41)

 who reported non-significant change 

in serum HDL-c level in high fat diet 

rats, treated with ginger extract ta dose 

200 and 400 mg/Kg b.wt compared to 

control group. On the other hand, the 

plasma HDL-c significantly increased in 

hypercholesterolemic rattreated with 

ginger powder 5% and 10%for 6 weeks 
(37)

. These discrepancies in results may be 

due to different constituents between 

ginger powder and extract. 

     The data observed in table (2) showed 

that hypercholesterolemic rats had high 

atherogenic indices and treatment with 

ginger showed antiatherogenic activity. 

These results were confirmed by these 

obtained by Deviand Rajkumar 
(43)

 who 

found that atherogenic index was 

increased in HFD fed rats as compared to 

control. Also, Raj et al. 
(44) 

reported that 

atherogenic Index (AI) and Coronary 

Risk Index (CRI) were increased in 

Triton WR-1339 induced hyperlipidemic 

rats. El-yamani 
(45)

 reported that 

administration of ginger powder 7% in 

experimental diet significantly reduced 

the atherogenic index in alloxan induced 

diabetic rats as compared to control. 

Tijjaniand Luka 
(46)

 demonstrated that 

administration of aqueous extract of 

ginger at dose of 400 mg/kg b.wt 

significantly reduce atherogenic index 

(AI) of treated rats when compared to 

HLD rats. 

Our results in table (3) revealed 

thathypercholesterolemic rats had 

significant elevated liver function 

enzymes as compared to control group. 

These results were confirmed by those 

obtained by Deviand Rajkumar 
(43)

 who 

found that rats fed high fat diet had 

elevated serum ALT, AST, LDH and 

ALP activities.Also, Taha et al. 
(47)

 found 

thatintraperitoneal injection of Triton 

WR-1339 at dose of (250 mg/kg/3 

times/week) showed a significant 

increase in serum activities of AST, ALT 

and GGT enzymes as compared to 

control group. While, Umar et al. 
(48)

 

found that feeding rats high fat diet did 

not significantly increase activities of 

AST and ALT enzymes. Also, our results 

revealed that administration of ginger 

extract significantly reduced serum ALT, 

AST, ALP and LDH activities (table 3). 

This may be attributed to their 

antioxidant activity and high level of its 

flavonoids that have the ability to 

scavenge free radicals. These came 

coincide with those obtained by Motawi 

et al. 
(49)

 who found that rats treated with 

Ginger (ethanol, chloroform and 

petroleum ether) extracts orally at a dose 

200 mg/kg significantly decreased AST, 

ALT ALP, GGT enzymatic activities and 

total bilirubin level. Also, Lebda et al. 
(50)

 

reported that serum ALT, AST, ALP and 

GGT enzymatic activities were 

significantly decreased in rabbits fed 

basal diet for 30 days supplemented with 

2% ginger powder and hot and cold 

aqueous ginger extracts. On other hands, 

these disagreed with Alnaqeeb et al. 
(51)

 

who mentioned that administration of 

aqueous extract of ginger at dose 500 

mg/kg in rats by i.p route significantly 

increased liver LDH with non-significant 

changes in AST and ALT activities. 

The data in table (4) revealed that 

administration of Triton WR-1339 

significantly increased serum 

testosterone, estradiol, progesterone, T3 
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and T4levels as compared to control 

group. Also, our results revealed that 

administration of ginger extract 

significantly increased progesterone, 

estradiol, testosterone, while T3 and T4 

were non-significant changed while, and 

administration of ginger extract to 

hyperlipidemic rats significantly 

increased serum T3, T4 and testosterone 

levels. These results were in accordance 

with Azhar and Menon 
(52)

 who found 

that injection of rats with Triton-WR-

1339 (1 g/kg b.wt) every 12 h for 1, 2 or 

3 days slightly increased plasma 

testosterone level on day 2 and day3. 

Also, Sulcova et al. 
(53)

 reported that 

hyperlipidemic patient significantly had 

high levels of estradiol and there was a 

higher index of free testosterone due to 

the significantly lower SHBG level. 

Furthermore, Attyha et al. 
(54)

 found a 

significant elevation of estradiol level in 

atherosclerotic hyperlipidemic patient 

when compared with those of control 

group. Moreover, Leahy and Mcnickle 
(55)

 reported that Triton treatment resulted 

in a significantly decreased uptake of 

triiodothyronine in the erythrocytic 

system and, conversely, a significantly 

increased binding of triiodothyronine by 

plasma. While, Leahy et al. 
(56)

 

demonstrated that unchanged levels of 

plasma thyroid hormone suggest that 

Triton WR-1339 does not stimulate the 

thyroid gland directly. The increased rate 

of thyroxin disappearance could be 

explained by an indirect stimulation of 

the gland resulting from increased 

activity of a hormone-degrading enzyme 

system at the tissue level. 

Ginger also hasanti-oxidative, anti-

inflammatory and androgenic activities, 

Khaki et al. 
(8)

 revealed that 

administration of 100 mg/kg/day of 

ginger significantly increased sperm 

percentage, viability, and motility and 

serum total testosterones. On the other 

hands, Lebda et al. 
(50)

 reported that 

testosterone hormone concentration in 

rabbits fed basal diet supplemented with 

2% ginger powder and ginger hot and 

cold extracts for 30 days was 

significantly decreased in all ginger-

treated groups as compared to control. 

Studies have shown effects of ginger on 

metabolism. Thyroid hormones have a 

regulatory role on metabolism which 

may be influenced by ginger. The ginger 

has antioxidative, antidiabetic effects and 

presser activity in rats Islam and Choi 
(57)

. It is a safe herb and up to now, 

significant side effects such as thyroiditis 

have not been reported. Despite its 

experimental antioxidative and inhibitory 

effects on metabolic rate, which 

theoretically may lead to decreased 

thyroid hormone synthesis, ginger is 

presumed to play a role in subacute 

thyroiditis induction. Riewe et al. 
(58)

 

reported that inhibitory effect of ginger 

on metabolic rate and adenylate energy 

status may damage the integrity of 

membranes surrounding the thyroid 

hormones in follicles and eventually 

release hormones into circulation. Also, 

subacute thyroiditis may be induced due 

to an autoimmune process by ginger as 

an antigen, which changes antigenic 

properties of thyroid follicular cells. 

Although, allergic reactions to ginger are 

generally reported as skin rash, it may 

promote wider inflammatory responses. 

It would be interesting to investigate 

whether this alleged adverse effect has 
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any genetic predisposition. Further 

research is needed to understand the 

possible effects of ginger on thyroid 

gland. Ginger contains magnesium, 

which has been shown to be a critical in 

controlling thyroid disease 
(59)

 but only a 

little research study ginger's effect on 

thyroid function. 

     Regarding cardiac biomarkers, our 

results showed that serum levels of 

Troponin-I and CK-MB enzymatic 

activity were significantly increased in 

hyperlipidemic rats. However, serum 

sodium level significantly decreased and 

serum potassium level not significantly 

changed in hyperlipidemic rats. Also, 

treatment with ginger extract 

significantly decreased serum CK-MB 

activity, troponin-I and K levels and Na 

not significantly changed (table 5).These 

were in coincide with Suanarunsawatet 

al. 
(60)

 who reported thatCK-MB 

enzymatic activity was significantly 

increased in rats fed with high-

cholesterol (HC) diet for seven 

weeks.Also, Kumar andSathian 

(61)found that elevated levels of TC, 

LDL-c, and TAG with significantly 

reduced HDL-c had positive troponin test 

but there are lack of previously published 

research papers on the relationship 

between lipid profiles and troponin test. 

Treatment with ginger extract 

significantly decreased serum levels of 

Troponin-I and CK-MB. These results 

confirmed by Rohini et al. 
(62)

 who found 

that administration of ethanolic extract of 

ginger at dose (200 and 400 mg/kg per 

day orally) attenuated PAAC induced 

increase in CK-MB and LDH levels. 

Furthermore, Medi 
(63)

 demonstrated that 

oral pretreatment with ginger at dose of 

(200 and 400 mg/kg b.wt) significantly 

restored the activity of CK-MB enzyme, 

and Troponin-I level near normal level in 

both heart and serum in doxorubicin 

induced cardiotoxicity in rats. 

Prasad 
(64)

 found that feeding rabbits on 

high cholesterol diet did not affect 

potassium. Also, Kim 
(65)

 reported that 

patients with hyponatremia, pseudo-

hyponatremia suffer from high 

concentrations of intravascular protein 

(as in multiple myeloma) or lipid dilute 

the plasma sodium concentration, but do 

not alter the solute concentrations of the 

intracellular or interstitial fluid 

compartments, thus hyponatremia 

associated with hyperlipidemia or 

hyperproteinemia can be considered art 

factual, and is called 

pseudohyponatremia. On the other hand, 

hypercholesterolemia did not affect 

serum sodium level in rabbits 
(64)

. Ginger 

was proved more potent renoprotective 

agent in both acute and chronic renal 

failure (CRF) and the mechanisms 

underlying the effects of renal failure by 

ischemia-reperfusion 
(66)

. Also, Maralla 
(67)

 reported that administration of ginger 

extract for 6weeks on kidney functions in 

withdrawal rats to evaluate the 

ameliorating effects in alcohol induced-

withdrawal rats is capable of improving 

hyperlipidemia and the impaired kidney 

functions in ethanol induced-withdrawal 

rats maintaining proper kidney 

functioning as well as maintaining 

electrolyte balance preventing retention 

of solutes. Furthermore, Kazeemet al. 
(68)

 

found that consumption of ginger at 

different concentration in basic diet of 

rats significantly reduced potassium ion 

and levels of sodium ion was not 
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significantly affected by the presence of 

ginger in the experimental diets. 

4. Conclusion 

     It was concluded that hyperlipidemia 

induced by administration of Triton WR-

1339 in rats had adverse effect on serum 

lipid profile, increasing atherogenic 

indices, increasing hepatic and cardiac 

enzymes indicating their damage. Also, 

hyperlipidemia disturbs male sex 

hormone and thyroid hormones. 

Administration of ginger attenuated these 

adverse effects of hyperlipidemia 

suggesting a protective effect of ginger. 
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Table (1): Effect of ginger aqueous extract on serum lipid profile in 

hyperlipidemic rats 

Groups TC (mg/dl) TG (mg/dl) 
HDL-c 

(mg/dl) 

vLDL-c 

(mg/dl) 

LDL-c 

(mg/dl) 

T. Lipid 

(mg/dl) 

I 
95.66± 

4.40
c
 

63.62± 

3.76
c
 

30.14± 

2.50
b
 

18.21± 

1.08
b
 

39.47± 

3.63
c
 

251.95± 

12.92
c
 

II 
77.28± 

3.33c
d
 

51.22± 

2.81
c
 

36.98± 

2.65
a
 

15.66± 

0.34
b
 

29.26± 

0.59
c
 

225.47± 

20.17
c
 

III 
311.5± 

9.47
a
 

582.61± 

23.38
a
 

1.60± 

0.15
c
 

128.39± 

18.16
a
 

174.65± 

16.94
a
 

1234.50± 

150.94
a
 

IV 
246.24± 

8.81
b
 

483.91± 

11.48
b
 

1.61± 

0.16
c
 

120.55± 

10.31
a
 

125.85± 

10.65
b
 

1086.56± 

54.55
ab

 

 

The values are mean ± S.E. Means with different superscript letter in the same column 

are significantly differ at P<0.05. I; control group, II; aqueous ginger extract group, 

III; hyperlipidemic group, IV; hyperlipidemic pretreated group. 

 

Table (2): Effect of aqueous extract of ginger on atherogenic indices in 

hyperlipidemic rats 

Groups CRR AC AI 

I 3.30±0.41
c
 2.30±0.41

c
 0.33±0.04

b
 

II 2.14±0.13
c
 1.14±0.13

c
 0.15±0.03

c
 

III 209.35±20.48
a
 208.35±20.48

a
 2.50±0.05

a
 

IV 164.02±15.55
b
 163.05±15.57

b
 2.48±0.05

a
 

 

The values are mean ± S.E. Means with different superscript letter in the same column 

are significantly differ at P<0.05. I; control group, II; aqueous ginger extract group, 

III; hyperlipidemic group, IV; hyperlipidemic pretreated group. 

 

Table (3): Effect of aqueous extract of ginger on serum liver function tests in 

hyperlipidemic rats 

Groups 
ALT 

(U/L) 

AST 

(U/L) 

ALP 

(U/L) 

LDH 

(U/L) 

I 40.12±1.63
c
 98.81±3.17

c
 704.62±24.90

b
 889.20±34.89

b
 

II 19.83±0.67
d
 89.11±1.58

c
 408.44±30.97

c
 609.10±49.63

b
 

III 108.94±4.74
a
 262.89±23.32

a
 878.08±43.60

a
 1707.22±158.48

a
 

IV 91.34±5.33
b
 180.42±14.08

b
 732.08±33.39

b
 1485.34±83.50

a
 

 

The values are mean ± S.E. Means with different superscript letter in the same column 

are significantly differ at P<0.05. I; control group, II; aqueous ginger extract group, 

III; hyperlipidemic group, IV; hyperlipidemic pretreated group. 
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Table (4): Effect of aqueous extract of ginger on serum testosterone, estradiol, 

progesterone, triiodothyronine and thyroxine hormonal levels in 

hyperlipidemic rats 

 

Group 
Progesterone 

(ng/ml) 

Estradiol 

(Pg/ml) 

Testosterone 

(ng/ml) 

T3 

(ng/ml) 

T4 

(µg/dl) 

I 0.04±0.00
b
 7.17±1.16

b
 0.25±0.05

c
 1.01±0.06

d
 2.90±0.29

c
 

II 0.34±0.01
a
 9.29±0.27

b
 1.71±0.05

b
 0.76±0.02

d
 2.17±0.15

c
 

III 0.36±0.01
a
 52.15±0.17

a
 3.06±0.03b

a
 6.71±0.04

c
 8.06±0.11

b
 

IV 0.40±0.02
a
 50.94±4.40

a
 3.69±0.25

a
 7.55±0.18

b
 9.50±0.57

a
 

 

The values are mean ± S.E. Means with different superscript letter in the same column 

are significantly differ at P<0.05. I; control group, II; aqueous ginger extract group, 

III; hyperlipidemic group, IV; hyperlipidemic pretreated group. 

 

Table (5): Effect of aqueous extract of ginger on serum troponin-I, sodium and 

potassium levels and CK-MB enzymatic activity in hyperlipidemic rats 

 

Group 
Na 

(mEq/L) 

K 

(mEq/L) 

CK-MB 

(ng/ml) 

Troponin-I 

(ng/ml) 

I 128.43±3.35
a
 6.10±0.12

a
 818.66±31.46

b
 0.45±0.04

c
 

II 128.20±5.35
a
 3.67±0.15

b
 649.53±38.54

c
 0.04±0.01

d
 

III 96.77±3.94
b
 5.83±0.15

a
 1007.01±82.58

a
 1.73±0.05

a
 

IV 95.57±2.87
b
 4.27±0.09

b
 712.57±26.90

bc
 1.34±0.13

b
 

 

The values are mean ± S.E. Means with different superscript letter in the same column 

are significantly differ at P<0.05. I; control group, II; aqueous ginger extract group, 

III; hyperlipidemic group, IV; hyperlipidemic pretreated group. 

 


