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Abstract 

Background: Concentration of cholesterol and other lipids in human diet has been considered as an issue of 
public health. In the present study the Effects of Peganum harmala (P. harmala) on lipid metabolism were 
investigated in a 28-days feeding trial. Methods: Total of 64 rats (200±15) were divided into six groups: (G1) 
control, G2) control plus 100mg/kg, G3) control plus 200mg/kg, G4) control plus 400mg/kg. , G5) 
1%cholesterol, G6) 1% cholesterol plus 100mg/kg, G7) 1% cholesterol plus 200mg/kg, G8) 1% cholesterol 
plus 400mg/kg, In experiment 2, diets G5, G6, G7 and G8a diet of 1% cholesterol  were fed stock diet for 4-
week pre experimental period . The blood and liver tissue samples for serum lipid profile were collected and 
HMG COA reductase activities determined. Results: P. harmala decreased plasma cholesterol in cholesterol fed 
rats (100,200,400) mg/kg of the Extract, but decreased plasma triglycerides only in 200,400 mg/kg of the diet 
group. Peganum harmala supplementation decreased very low density lipoprotein cholesterol and increased 
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high density lipoprotein cholesterol significant difference (P<0.05). Dietary cholesterol increased hepatic. 
HMG COA reductase activities: the P. harmala supplementation further decreased these enzyme activities. P. 
harmala at the 100 mg/kg dose was similarly effective on lipid metabolism but differences was not 
significantly, but in 400 mg/kg doses increased these enzyme activities was significantly (P>0.05). 
Conclusions: It is concluded that methanolic extract of P. harmala could be effectively used in rat to optimize 
serum lipid profile. These results demonstrate that P. harmala increases the effect of excretion cholesterol and 
not through HMG COA reductase activities inhibition. 
 
© 2015 Published by Future Academy www.FutureAcademy.org.uk  
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1. Introduction 

Hypercholesterolemia is a problem faced by many societies and is a cause of concern for health 
professionals, since it constitutes one of the major risk factors for the development of 
cardiovascular diseases, such as atherosclerosis and it`s complications, acute infarction of the 
myocardium or hypertension (Gomes et al., 1998). In addition, there is a close correlation between 
these diseases and lipid abnormalities, especially high level of plasma cholesterol, and blood 
pressure (Mahan et al., 1998). Recently, the effects of dietary components on hypercholesterolemia 
and atherosclerosis have received much attention. Vegetable proteins, polyunsaturated fatty acids 
and dietary fiber appeared to lower the blood cholesterol level and events of atherogenic progress 
(Eini et al., 2014). 

Medicinal plants have been used for centuries as remedies for human and animal ailments. They 
have many pharmacologically active chemical compounds (Chaturvedi et al., 2009), antibacterial 
(Shahi et al., 2012) and antifungal (Rosinai et al., 2009) agents Peganum- harmala belong is to the 
family of Zygophylaceae and have been shown to possess a diverse range of medicinal properties. 
Numerous betacarboline alkaloids like harmaline, harmine, harmalol and harmol were present in P. 
harmala extract (Herraizi et al., 2010). P.harmala extract exhibited great variety of 
pharmacological and biological activities such as antibacterial and antifungal agents as well as 
mono amineoxidase (MAO) inhibition and hypothermia. Similarly analgesic, anti-inflammatory 
(Monsefi et al., 2004), disinfectant (Shahverdii et al. 2005), growth promoting (Qazan et al., 2005), 
cholesterol lowering and hepato protective effects (Hamdani et al., 2008) have also been reported. 
Present study was designed to examine the potential benefits of methanolic extract of P. harmala 
research article in terms of reducing Protective effects of Peganum hamala L.  On lipid metabolism 
extract harmine and harmaline against human low density lipoprotein oxidation and also its 
analgesic effect were studied (Sharaf et al., 1997). The principal compounds of this plant are 
carboline alkaloids such as harmine, harmaline, harmalol, harman, vasicine and vasicinon (Monsef, 
2004). However, it has been reported that P. harmala contains some flavonoids (Sharaf, 1997). P. 
harmala alkaloids have a wide spectrum of pharmacological action let including plate aggregation 
inhibition (Saeed, 1993), mono amine oxidase inhibition, anxiolyticand behavioral effects, and 
immune modulator influences (Wang, 1996). There were some reports concerning the cardio 
vascular actions of harmala alkaloids such as harmine, harmaline and harmalol that reduced 
systemic arterial blood pressure and total peripheral vascular resistance (Wang, 1997). However, 
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the antioxidant effect of the major compounds of this plant (harmine and harmaline) and related 
extracts have not been investigated thoroughly. 

2. Material and methods 

The experiment used 64 male Wistar rats each weighing approximately 200±15 mg that was 
obtained from Academic Center for Education, Culture and Research (ACECR), Qom, Iran. 
Animals were divided into eight groups in a controlled environment with 12 h light and dark cycles 
،٬At 22-25C˚ and humidity 45-50% humidity. The room was lighted from 06:00 to 18:00 hours. 

  Experiments were conducted. In the first experiment,: G1) control, G2) control  plus 
100mg/kg, G3) control  plus 200mg/kg, G4) control  plus 400mg/kg. , G5) 1% cholesterol, G6) 1% 
cholesterol plus 100mg/kg,  G7) 1% cholesterol plus 200mg/kg, G8) 1% cholesterol plus 
400mg/kg, In experiment 2, diets  G5,G6,G7 and G8a diet of 1% cholesterol  were fed stock diet 
for 4-week pre experimental period .At 12 weeks of age in experiments 1 and 2, diets and water 
were provided ad libitum. Each dietary treatment group was composed of eight rats in experiments 
1 and 2. 

 
2.1 Methanolic extraction of P. harmala 
 P. harmala were collected in the month of May 2013 from desert of Qom city . To obtain 

methanolic extract 2 kg powder P. harmala of ground was immersed in 10 liters 80 % (v/v) 
aqueous methanol at room temperature for five days and filtered through Wattmann Filter Paper 
(No.42). Extraction by Barij Esans co. (Golkaran Ltd.), Kashan City. The extract was then 
transferred to a glass bottle and stored in refrigerator before use. 

 
2.2. Sample collection 
At the end of experiments, animals were fasted for 16 hours and weakly anesthetized with 

phenobarbital. Then, blood samples were taken by cardiac puncture into vacutainer tubes (Becton-
Dickinson, Dickinson and Co., Rutherford, NJ). Immediately after blood sampling the liver was 
excised, washed in chilled saline solution, blotted and cooled in crushed ice. A part of the liver was 
used for enzyme assay and the rest of the liver was kept at at -165C°. 

 
2.3 Assay kits and Biochemical determinations 
Plasma glucose concentrations were determined using the Clinical Chemistry system (Pars 

Azmoon Co, IRAN). Plasma triglycyride was analyzed enzymatically using Tri-Es® (Pars Azmoon 
Co, IRAN), The separation of plasma lipoproteins and analysis of total plasma cholesterol and each 
lipoprotein cholesterol were performed using a lipoprotein profiling system (Beckman Instruments, 
Inc., Fullerton). 

 
2.4. Statistical analysis 
Data were expressed as mean ± standard deviation. In order to compare the groups, analysis of 

variance (ANOVA) was used. P < 0.05 values were considered to be statistically significant. 
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3. Result and discussion 

In this study, we further investigated the protective effect of Peganum harmala on examination 
parameters in rat Significant differences (P<0.05) that shown in (Table 1). 

Effect of P. harmala L 200,400 mg/kg dosage on average body weight (g) in treatment group 
and control group significant differences (P<0.05). (Fig. 1) 

Low density lipoprotein (LDL) and cholesterol and High density lipoprotein (HDL) cholesterol 
Significant differences (P<0.05) .To our knowledge, no such data has been reported regarding 
effects of P. harmala on LDL cholesterol, however, effect of other medicinal plants has been 
reported for LDL decreasing potentials (M. Eini, et al, 2014). 

 Were recorded between the control group and treated groups as well as among the treated 
groups at all recorded stages there was gradual increase in the HDL level with increasing level of P. 
harmala at all recorded stages in all groups. However, other medicinal plant shave been explored 
for their HDL increasing potential. (Fig. 2, & Fig. 3) 

 The effect of different levels of P. Harmala methanolic extract on serum vLDL, cholesterol, 
Glucose Significant differences (P<0.05) in rat is presented in (Table 1, & Fig. 3).  

Lowering Effect of P. harmala L 200, 400 mg/kg dosages on Triglyceride in treatment group 
and control hypercholesteromia and 200 mg/kg dosages compare by control group significant 
differences (P<0.05) (fig. 2, & fig. 3). HMG COA reductase activities: The P. harmala 
supplementation further decreased these enzyme activities. P. harmala at the 100 mg/kg dose was 
similarly effective on lipid metabolism but diffrences was not Significantly, but in, 400 mg/kg 
doses increased  these enzyme activities was Significantly (P>0.05)(Fig. 4, & Fig. 5). The effects of 
different levels of P. harmala methanolic extract on total cholesterol were presented in (Table 1). 
Decrease in total cholesterol by 100 mg/kg P. harmala was due to the inhibition of 3-hydroxy-
3methyl-glutaryl-CoA (HMGCoA) reductase by different alkaloids harmine, harmaline, and harmol 
present in P. harmala. These alkaloids have also been reported to have hypoglycemic properties 
(Singh et al., 2008). So, decrease in Level of Cholesterol in the other groups (200,400 mg/kg P. 
harmala) that have been associated with increased HMGCoA  reductase enzyme levels may be due 
to the excretion of bile acids. P. harmala has antioxidant property (Jinous and Fereshteh, 2012) 
which reduces LDL oxidation and thereby reducing total cholesterol content (Abaza, 2001) 
reported 26-31% reduction of serum cholesterol when supplemented with Trigonella 
foenumgraecum on mice (Anuja et al., 2012). The mechanism and efficacy of diverse medicinal 
herbs to reduce serum cholesterol level might be due to the presence of different levels and types of 
alkaloid. 
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Table1. Effect of P.harmala on hypercholesteromia and control rat 
 

Animals of cholesterol were received fed cholesterol diets 1% for 4-week pre experimental period  
Then treatment groups for 8 weeks, diets and water were provided ad libitum. Each dietary treatment group 
was composed of eight rats 
a) The significant difference (P<0.05) compared with control group) the significant difference (P<0.05) 
compared with cholesterol 1% group  
 

 
 
Fig. 1. Effect of P.harmala L on average body weight (g) in treatment group and control group. G1) 
control, G2) control plus 100mg/kg, G3) control plus 200mg/kg, G4) control plus 400mg/kg., G5) 
1% cholesterol, G6) 1% cholesterol plus 100mg/kg, G7) 1% cholesterol plus 200mg/kg, G8) 1% 
cholesterol plus 400mg/kg.*) significant difference(P<0.05) 

Parameter/g
roup 

Control Cholester
ol 1% 

Control 
plus 
100mg/k
g 

Control 
plus 
200mg/k
g 
 

Control 
plus 
400mg/k
g 

Cholestero
l 1% plus  
100mg/kg 

Cholestero
l 1% plus  
200mg/kg 

Chole
sterol 
1% 
plus  
400mg
/kg 

Plasma 
triglyciride 

173±17 192.37±1
0 

190±13 164±16a 165.5±8 179.87±14 150±15b 160.7
5±14b 

Plasma 
glucose 

121±14 173±12 146±19 144±8 137±2 155±17b 140±16b 201±2
1b 

Plasma 
cholesterol 

119±35 193±10 128±13 131±6 126±5 101±7b 103±14b 112±3
6b 

VLDL 
cholesterol 

35.75±
4 

47.62±2 33±6 33±3 38.37±2 36±2b 33.5±6b 32.25
±3b 

HDL 
cholesterol 

46±3 54±1 55±6 45±2 22±5 50.5±0.5b,a 43.5±6b,a 43.5±
1b 

LDL 
cholesterol 

32.25±
2 

59.25±5 31.62±2 26.12±6 25.12±2 42±2b,a 34.5±2b 24.5±
4b,a 

Body 
weight 
after 
8weeks(g) 

272±8 335±9 258±6 253±14a 296±7 216±15b 242±13b 286±1
0b 
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 Fig. 2. Effect of P. harmala L on parameters lipid and Glucose in treatment groups and 
control group G1) control, G6) 1% cholesterol plus 100mg/kg, G7) 1% cholesterol plus 200mg/kg, 
G8) 1% cholesterol plus 400mg/kg.*) significant difference (P<0.05) 

 

 

 
 
 
Fig 4. Effect of P. harmala L on parameters lipid and Glucose in treatment groups and control 
group. G5) 1% cholesterol, G6) 1% cholesterol plus 100mg/kg, G7) 1% cholesterol plus 200mg/kg, 
G8) 1% cholesterol plus 400mg/kg.*) significant difference (P<0.05) 
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Fig. 4. The relative expression of HMG_COA gene affected by the different concentration of 
Harmala extract. The effects of treatment with harmala extract on the expression of HMG_COA 
gene is G1) control, G2) control plus 100mg/kg, G3) control plus 200mg/kg, G4) control plus 
400mg/kg. The results show that with increasing extract dose, HMG_COA gene expression is 
increased *) significant difference (P<0.05) 
 

 

 
 
Fig. 5. The relative expression of HMG_COA gene affected by the different concentration of 
Harmala extract. The effects of treatment with harmala extract on the expression of HMG_COA 
gene is G5) 1%cholesterol, G6) 1% cholesterol plus 100mg/kg, G7) 1% cholesterol plus 200mg/kg, 
G8) 1% cholesterol plus 400mg/kg 
 

The results show that with increasing extract dose, HMG_COA gene expression is increased 
P.harmala at the 100 mg/kg dose was similarly effective on lipid metabolism but differences was 
not Significantly *) significant difference (P<0.05) 

HMG COA reductase activities: the P. harmala supplementation further decreased these enzyme 
activities. P. harmala at the 100 mg/kg dose was similarly effective on lipid metabolism but 
diffrences was not significantly, but in 200,400 mg/kg doses decreased these enzyme activities was 
Significantly (P>0.05) 
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4. Conclusions 

The results of the study that total cholesterol, triglycerides and LDL cholesterol showed gradual 
significant decrease with the increasing dose level of P. Harmala up to 250 mgl-1 in drinking 
water, while HDL cholesterol showed significant increase with increasing level of P. Harmala 
Symptoms of P. Harmala toxicity experienced by our patient were similar to what had been 
reported for animals (El-Bahri and Chemli, 1991) and in French case (Salah et al., 1986)  However 
that the cholesterol transport in rats is very different from humans. Rats do not express the CETP 
enzyme and carry most of their cholesterol in HDL particles (Shapira et al., 1989 and Gupta et al., 
1978). 
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