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Abstract

Objective: The objective of the present study was to evaluate the antihyperlipidemic and antioxidant effect of Hyssopus officinalis in 
high-fat diet induced in experimental rats. 

Methods: SOD was performed by the method by Nandi and Chatterjee, protein estimation done by Lowry method and GPx was done 
Flohe L method. 

Results: In the HFD treated group, significant increase in AI and lowering SOD and GPx levels, increase in body weight as compared 
to controls. Treatment with Hyssopus officinalis extract at two different doses (DK, 250 and 500 mg/kg) had significant improvement 
against HFD induced changes in the antioxidant markers as well as hyperlipidaemia. The protective effect Hyssopus officinalis were 
comparable to that seen after fenofibrate treatment. 

Conclusion: The present study indicates that extract of Hyssopus officinalis have antihyperlipidemic and antioxidant effect against 
high fat diet induced in rats. 
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Introduction 

The majority of diseases in the world are caused by cardiovascular diseases (CVDs) [1]. They are the main causes of mortality, morbid-
ity, and medical costs in both rich and developing nations, contributing 10% of the global health burden and 30% of yearly mortality glob-
ally [2]. One of the key variables contributing to CVDs is hyperlipidemia, which is the rise in plasma lipids, particularly total cholesterol 
(TC) and triglycerides (TG). Additionally, it has been said to be the most common indicator of atherosclerotic heart disease risk [3]. Ath-
erosclerosis, a disorder in which arterial damage can result in ischemic heart disease, myocardial infarction, and cerebrovascular stroke, 
is characterised by high levels of plasma lipids, primarily cholesterol [4]. By 2030, it is predicted that more than 24 million people would 
experience cardiovascular issues annually [5]. Every year, almost 12 million people die from CVDs worldwide. High levels of cholesterol, 
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especially low-density lipoprotein cholesterol (LDL-C), especially in the diet, especially in the form of saturated fats and cholesterol, as 
well as age, family history, hypertension, and lifestyle choices, are very important factors that affect the development of CVDs [6].

The three kinds of lipid-lowering drugs that are currently in use are statins, fibrates, and bile acid sequestrants. Along with their abil-
ity to decrease cholesterol, these synthetic substances also have positive side effects that may include rhabdomyolysis, myopathy, and an 
increased risk of gallstones [7]. Therefore, it is necessary to create novel lipid-lowering drugs with high therapeutic value and few to no 
side effects [8].

The adverse effects of herbal medications are less severe, and their high compatibility increases patients' tolerance to long-term use. 
Natural medicines made from plants have been used for ages to cure a variety of ailments [9]. Investigation of substances with hypolipid-
emic action originating from plant sources is given significant weight [10]. 

The Lamiaceae plant Hyssopus officinalis L. (H. officinalis) is found growing across Europe, Asia, and North Africa [11]. H. officinalis 
contains a lot of volatile oil, polyphenols, flavonoids, tannins, and murrain. The main constituents of Hyssopus officinalis L are flavonoids 
including luteolin, diosmin, quercetin, apigenin, and their glucosides, as well as certain phenolic acids such caffeic acids, p-hydroxyben-
zoic, syringic, ferulic, protocatechuic, and chlorogenic acid [12]. Traditional Turkish medicine has utilised H. officinalis to treat stomach 
issues, laryngitis, toothaches, and wound healing. It has been labelled as an expectorant, carminative, anti-inflammatory, and relaxant of 
the peripheral blood vessels in addition to being an antispasmodic [13]. Numerous viral diseases, including the human immunodeficiency 
virus, bronchitis, asthma, and sore throats, have been successfully treated with H. officinalis. Its oil not only has a strong antiviral effect 
against HIV, but it also possesses antibacterial, antifungal, anti-leishmanial, and anticarcinogenic characteristics [14]. A medicinal plant 
known as Hyssopus officinalis L. also goes by the names Hyssop (in English), Jufa (in Sanskrit), Zufah-yabis (in Hindi), and Zufah (in Urdu). 

Objective of the Study

The objective of this study was to evaluate the antihyperlipidemic and antioxidant effect of the Hyssopus officinalis extract in experi-
mental rats.

Materials and Methods

Animals

Either male or female wistar strain weighing 180 - 250g were used. In accordance with standard laboratory procedures, the animals 
were kept in Jamia Hamdard Central Animal House at a constant temperature of 25 ± 2°C. The Institutional Animal Ethics Committee 
approved the use of animals in scientific research, and the care of the animals was carried out in accordance with CPCSEA rules (IAEC) 
(Registration number 173/GO/ReBi/S/2000/CPCSEA)). 

Drugs and chemicals 

Routine chemicals were procured from SRL, New Delhi. Biochemical kits were purchased from ERBA Diagnostics Mannheim Gmbh and 
Bioline Diagnostics.

Preparation of plant extract 

The dried leaves of Hyssopus officinalis L. were pulverised into a coarse powder using a mechanical grinder. Then, using a 70% hydro-
alcoholic solvent at a temperature of 30 to 40°C, the powdered leaves were extracted. The crude extract was concentrated till dryness at 
a temperature of 40 ± 1°C and lowered pressure using a rotary evaporator to get a consistent weight. The crude extract was then filtered 
while still hot to get a constant weight. Final extract was stored in a refrigerator at or below 10°C for additional experimental tests [15].
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Induction of hyperlipidemia 

The rats were fed with a high-fat diet composed of standard rat chow 68%, dalda (saturated fat) 30%, and cholesterol 2% for 4 weeks 
[16]. 

Experimental procedure

Five rats each made up each of the five groups from which the rats were separated. Group I consisted of control rats given a normal 
pellet diet and given the vehicle as treatment; Group II consisted of hyperlipidemic control rats given a high-fat diet and given the vehicle 
as treatment; Groups III and IV consisted of hyperlipidemic rats given a high-fat diet and given Hyssopus officinalis extract at 250 and 500 
mg/kg, respectively; and Group V consisted of hyperlipidemic positive control rats given a high-fat diet and given Fenofibrate (65 mg/
kg) of oral treatments were administered once daily for a total of 28 days [17,18]. Rats were anaesthetized on day 29, after which blood 
samples were obtained by heart puncture and liver samples were obtained. For the purposes of the test analysis, the blood serum and liver 
homogenate were kept at 80 degrees centigrade.

Determination of atherogenic index (AI) 

AI was calculated using the following formulas: AI = TG/HDL.

Determination of antioxidants 

Liver tissues were collected for preparation of 10% liver homogenate (w/v). The homogenates were prepared in ice-cold 0.1M Tris-
HCl buffer (pH 7.4) and homogenized using a homogenizer. Subsequently, the homogenates were centrifuged at 5000× rpm, and the 
supernatant was collected and kept at −80°C for analysis. Lowry's approach was used to calculate protein concentration [19]. The liver 
homogenate was tested for glutathione peroxidase (GPX) [20].

Assay for superoxide dismutase (SOD) levels 

Superoxide dismutase (SOD) which catalyzes the dismutation of the superoxide anion into molecular oxygen and hydrogen peroxide is 
among the most important anti-oxidative enzyme. The assay of SOD was performed by the method devised by Nandi and Chatterjee [21]. 
Assay mixture containing 2.86 ml of tris HCl buffer (50 mM, pH-8.5) and 0.1 ml EDTA (30 mM) was added to 20 µl liver homogenate superna-
tant. After that 20 µl of 2.6 mM pyrogallol was added and immediately absorbance was taken at 420 nm for two minutes at 30 second interval 
for calculating the units of superoxide dismutase (SOD) activity in the samples. The SOD activity was expressed as U/mg protein.

Statistical analysis 

The results are expressed as mean ± standard error of the mean. Using Graph Pad Prism software the data was analyzed by One-way 
analysis of variance was performed, followed by the Tukey’s test was used for analysis. P < 0.05 was considered as statistically significant.

Results

Effects of Hyssopus officinalis extract on body weight in in HFD induced in rats 

The mean body weight was measured in all groups at 1st day of dosing and on last day after various drug treatments. The results 
showed that high fat diet (HFD) caused increase in the body weight when compared to that control rats. Treatment with Hyssopus offici-
nalis extract with two different doses (250 and 500 mg/kg) and fenofibrate (65 mg/kg) blocked the effects of HFD as compared to HFD 
group. The results are shown in table 1.
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Treatment Initial weight Final weight % change in body weight
Control 134.4 ± 4.49 152 ± 5.47 11.57
HFD 146.6 ± 6.95 169.9 ± 6.35 13.71
HFD + HO (250 mg/kg) 164 ± 3.07 168.3 ± 3.99 10.27
HFD + HO (500 mg/kg) 152.4 ± 2.43 159.4 ± 5,36 4.39
HFD + Fenofibrate (65 mg/kg) 156 ± 4.11 163.3 ± 1.60 4.47

Table 1: Effects of Hyssopus officinalis extract on body weight in in HFD. 
The values were expressed as mean ± SEM.
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Effect of Hyssopus officinalis extract on atherogenic index in HFD induced rats

Atherogenic Index (AI) was calculated with the formula as shown in above methodology part. In HFD group statistically increase in the 
level of AI when compared with control group. In treatment group higher dose decreases the level of AI significantly compared to HFD 
group. Similarly in positive control group fenofibrate also decrease the level of AI significantly when compared to HFD group (Figure 1).

Figure 1: (a) Atherogenic Index (AI). The values were expressed as mean ± SEM, # p < 0.05 when compared with control group,   
**p < 0.01 and *p < 0.05 when compared with HFD (high fat diet), the data was analyzed using one-way ANOVA followed by Tukey test. 

HO (Hyssopus officinalis).

Antioxidant activity of Hyssopus officinalis extract in HFD-induced rats

Levels of SOD and GPx in liver homogenates of the high fat diet (HFD) group statistically significant decrease in comparison with their 
levels in the control group. The higher dose (500 mg/kg) as well as lower dose (250 mg/kg) of Hyssopus officinalis showed significant 
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Figure 2: (a) Superoxide dismutase (SOD) and (b) Glutathione peroxidase (GPx). The values were expressed as mean ± SEM, # p < 0.05 
when compared with control group, *p < 0.05 when compared with HFD (high fat diet), the data was analyzed using one-way ANOVA 

followed by Tukey test.
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increase in levels of SOD (p < 0.05) and GPx (p < 0.05) when compared with the HFD group. Similarly, the dose of fenofibrate (65 mg/kg) 
also significant increase in levels of GPx and SOD (p < 0.05) when compared with the HFD group (Figure 2).

 Discussion 

Evaluation of cardiovascular risk has been demonstrated to be helpful in preventing and managing a variety of CVDs [1]. A significant 
risk factor for coronary heart disease is hyperlipidemia. As a result, it emerges as one of the most important public health issues [22]. One 
method that is still used today in many parts of the world to treat dyslipidemia is the use of plants, which have a variety of pharmacologi-
cal effects. The first stage in using phytochemicals to create food ingredients, medicines, cosmetic items, and dietary supplements is the 
extraction of bioactive compounds from plant sources [23]. A well-known all-purpose solvent, methanol can be used to extract semipolar 
bioactive chemicals [24]. In comparison to the HFD group, a percentage change in body weight was found in the treated groups. These 
findings show that cholesterol levels in rats given the HFD might be reduced by Hyssopus officinalis extract, indicating an antihyperlipid-
emic efficacy.

Additionally, ROS can reduce the antioxidant capacity of cells by encouraging the oxidation of the antioxidant enzymes [25]. In the 
current study, GPx and SOD significantly decreased in response to HFD-induced hyperlipidemia. In order to prevent CVDs and liver ill-
nesses, it is therefore effective to decrease hyperlipidemia and the oxidative stress it causes. Living cells may employ a number of defence 
strategies to combat oxidative processes, including the antioxidant enzymes SOD and GPx [26,27]. Reduced levels of antioxidant enzyme 
may be caused by their rapid depletion and exhaustion during the process of scavenging free radicals produced during the emergence of 
hyperlipidemia. Major antioxidant enzyme activity may also be insufficient in hyperlipidemia [28]. After the diet phase, Betowski., et al. 
[29] showed that the activity of erythrocyte SOD and GPx was decreased by 29 - 42% in the high fat diet fed animals compared to control 
animals. It has been hypothesised that antioxidant enzyme levels may initially rise during the early stages of hyperlipidaemia to combat 
oxidative stress; but, as hyperlipidaemia progresses, it gradually depletes the sources of antioxidant enzymes [30,31]. 
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According to recent research, combining HFD medicines with Hyssopus officinalis extract significantly slowed the growth in AI and 
antioxidant levels. Triglycerides and high-density lipoprotein cholesterol make up the atherogenic index of plasma (AIP), a new marker 
for determining atherogenicity risk and cardiometabolic health. Hyssopus officinalis, a Unani remedy, protected against elevated levels of 
reactive oxygen and nitrogen species in response to HFD, as demonstrated by greater SOD and GPx levels, according to assessments of 
SOD and GPx parameters in liver homogenates supernatant. Attenuated parent unani preparation was used to study the majority of the 
parameters. These findings demonstrated the antihyperlipidemic and antioxidant properties of the Hyssopus officinalis extract in pre-
venting HFD-induced hyperlipidemia. The preservation of the oxidant-antioxidant homeostatic balance may serve as a mediator for the 
protective effects.

Conclusion

According to the results of this investigation, rats fed the HFD revealed an antihyperlipidemic effect from Hyssopus officinalis extract. 
Additionally, the extract boosted antioxidant defences, which may have a possible impact on slowing down the oxidation process in cells. 
According to this study, a lipid-lowering drug could be produced from the powerful antihyperlipidemic effects of Hyssopus officinalis ex-
tract.
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