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Eﬁﬁ?ﬁ;ﬁia royleana Results: Results showed that the serum total cholesterol and
Lamiaceae triglyceride decreased in all groups treated with Balangu seeds
Iranian Traditional p<0.05. Changes in the distribution of cholesterol in low density
Medicine lipoprotein cholesterol (LDL-C) and high density lipoprotein
Cholesterol cholesterol (HDL-C) were found. LDL-C and HDL-C decreased
Hypercholesterolemia significantly in all of the groups treated with whole seeds of the

herb with respect to hypercholesterolemic group p<0.05.
Conclusion: Our results showed that L. royleana seeds decreased
the  serum  cholesterol and  triglyceride levels in
hypercholesterolemic animals but led to the increase of
atherogenic index in all treated groups.
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Introduction

Finding natural, safe, and effective
treatments  for  dyslipidemia  and
hyperlipidemia is one of the major quests
of  medical scientists.  Medicinal,
functional, and nutraceutical herbs have

been used as food and for medicinal the Iranian medicinal plants that belongs to
purposes for centuries. Research interests the Lamiaceae family. It is one of the five
have focused on various herbs that possess species of Iranian Lallemantia which

hypolipidemic and hypocholesterolemic
properties that may be useful for reducing
the risk of cardiovascular diseases
(Kanakavalli et al., 2014; Movahedian et
al., 2007). Dragon head or Lallemantia
royleana (Benth. in Wall.) Benth. is one of
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grows wild in several areas of the country
(North, East North, East South, and Alborz
Mountains) (Mozaffarian, 1996; Samadi et
al., 2007). Lallemantia species can be used
for a variety of purposes including
lightening, varnish, painting, food, and
medicine. The genus is also distributed in
Afghanistan, Pakistan, India, China, Syria,
Iraq, Turkmenistan, Tajikistan,
Kyrgyzstan,  Kazakhstan,  Uzbekistan,
Russia, and some other European countries
(Samadi et al., 2007; Dinc et al., 2009).
These aromatic herbs commonly known in
Iran as “Balangu“ or “Balangoo”,
“Balangu Shahri”, and “Balangu Shirazi”
(Samadi et al., 2007; Amin, 2005;
Ghannadi and Zolfaghari, 2003). Seeds of
L. royleana are dark-brown to black in
color and smooth. When moistened with
water, the seeds become coated with
translucent and voluminous mucilage and
hydrocolloids. The taste of the moistened
seed is bland, soothing, and spicy
(Malavya and Dutt, 1941; Mohammad
Amini and Razavi, 2012). Its mucilage can
be used for application in food and drink
industries such as ice cream and natural
gel making (Bahramparvar et al., 2008;
Abdulrasool et al., 2011).

The seeds have been used in lIranian
traditional and folklore medicine as
diuretic, tonic, aphrodisiac, and anti-
tussive remedy and in the treatment of
various nervous, hepatic, and renal
disorders (Amin, 2005; Ghannadi and
Zolfaghari, 2003). Seeds powder have
been used in some southern parts of Iran as
a tonic medication and a remedy for
psychotic diseases (Safa et al., 2013). The
seeds have been added to a variety of
Persian foods, drinks, and sherbets for
flavoring, cooling, and soothing.

A few reports on the analysis of the
seeds of L. royleana and other Lallemantia
species have been published. These species
contain some similar biologically active
compounds such as polysaccharides,
soluble fibers and mucilages, fixed oils,
proteins, and essential oils (Samadi et al.,

2007; Ghannadi and Zolfaghari, 2003;
Baser et al., 2000; Marin et al., 191; Fekri
et al., 2008; Razavi et al., 2008; Fekri et
al., 2008; Amanzadeh et al., 2011).
Recently, antibacterial activities of L.
royleana seeds were reported (Mahmood
et al., 2013). In some regions of Iran, it is
claimed to be effective against
hyperlipidemia.

The present study was carried out in an
attempt to investigate the potential
hypolipidemic effects of L. royleana seeds
in an animal model.

Materials and Methods
Plant material

The seeds of L. royleana were
purchased from local market of Isfahan,
Iran. The seeds were cultivated in pods in
the Botanical Garden of Isfahan University
of Medical Sciences. A voucher herbarium
specimen was prepared for necessary
systematic identification. The name of L.
royleana was confirmed by the herbarium
department of Islamic Azad University,
Science and Research branch, Tehran,
Iran. This voucher specimen was deposited
in the herbarium of School of Pharmacy
and Pharmaceutical Sciences, Isfahan
University of Medical Sciences, Isfahan,
Iran for future evidence.

Diet and treatment

Twenty five male New Zealand white
rabbits weighing about 1.5 kg on arrival
were obtained from the central animal
house of the Tehran Pasteur Institute,
Tehran, Iran. The animals were housed in
temperature (21-23 'C) and light controlled
room with a 12-h light-dark cycle and
ambient humidity (50-60%). All of the
rabbits were initially fed a normal diet
(Pars Dam, Tehran, Iran) for 2 weeks and
then randomly divided into a normal
control group (n=5, fed a normal diet), a
hypercholesterolemic control group (n=5,
fed 0.5% high cholesterol diet) and three
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treatment groups (n=5, fed 0.5% high
cholesterol diet along with 5, 10, and 20%
freshly powdered balango seeds). Animals
were fed for 12 weeks and each diet was
set 100 g/rabbit per day with water
available ad libitum (Movahedian et al.,
2006).

Experimental procedure

The rabbits were weighed weekKly.
Blood samples from a marginal ear vein
were taken at 0, 6, and 12 weeks after 12 h
of fasting to monitor any changes in the
total cholesterol, triglyceride (TG), and
lipoprotein  cholesterol.  Serum  was
separated by centrifugation (2000 g, 20
min, 4 'C) and used for biochemical
analysis. Serum  cholesterol and
triglyceride levels were determined using
commercially available Kkits (Pars Azmoon,
Tehran, Iran). The lipoprotein cholesterol
concentrations (HDL-C and LDL-C) were
assessed colorimetrically with an enzyme
assay kits (Pars Azmoon, Tehran, Iran).
The atherogenic index (total cholesterol —
HDL cholesterol / HDL cholesterol) was
also calculated.

Statistical analysis

All data are presented as mean + SD.
Statistical analysis of the data was done
using one-way analysis of variance
(ANOVA), followed by Tukey’s multiple
comparisons test. Statistical significance
was accepted at p<0.05.

Results

Compared to the normal control group
in a period of 12 weeks, the serum levels
of total cholesterol and low/high density
lipoprotein cholesterols (LDL-C and HDL-
C) were increased in hypercholesterolemic
control group (Table 1). The effects of L.
royleana seeds on serum lipids level in
rabbits, which were fed enriched
cholesterol diet, are presented in Figure 1.

The results indicated that upon L.
royleana seeds consumption for 12 weeks,
serum triglyceride, total cholesterol, LDL-
C, and HDL-C decreased significantly at
doses of 5, 10, and 20% of freshly
powdered balango seeds compared with
the hypercholesterolemic control group
(Figure 1) p<0.05. However, L. royleana
seeds showed no decrease in atheroginic
index in all treatment groups with respect
to the hypercholesterolemic control group
(Table 2).

Table 1. Serum lipid profiles in cholesterol fed rabbits compare with normal control.

Group  Time (weeks)  Total cholesterol (mg/dl)

Triglyceride (mg/dl)  LDL-C (mg/dl) HDL-C (mg/dl)

NC 0 120+ 19
12 122 +17

HC 0 113+18
12 1634 +81*

82+12 7819 26+6
79+13 78+21 28+7
74+£12 70+18 28+6
402 + 28* 893 + 64* 56 + 10*

Values are means + SD (n=5). * Data in columns were significantly different at p<0.05. NC: normal

control; HC: hypercholesterolemic control.

Table 2. Effect of L. royleana seeds on atherogenic index in cholesterol fed rabbits at 12 weeks of treatment
compared with normal control (NC) and hypercholesterolemic control (HC).

Group Atherogenic index
NC 34+10
HC 282+3.1"
L. royleana seeds treatment groups
5% 335+3.2
10% 32.0+2.6
20% 33.8+29

Data are mean + SD (n =5).

NC: normal control; HC: hypercholesterolemic control.
“Data are significantly different at p<0.05 compared with NC group.
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Figure 1. Lipid profiles at 0, 6, and 12 weeks of treatment with 5, 10, and 20% L. royleana seeds compared with

normal control (NC) and hypercholesterolemic control (HC).

compared with HC group.

Discussion

With regard to the effect of dietary
supplements, our results showed that
addition of L. royleana seeds to the
cholesterol-enriched diet decreased the
hyperlipidemia induced by a high-
cholesterol diet in rabbits. The results
indicated that consumption of L. royleana
seeds for 12 weeks significantly decreased
the serum total cholesterol, LDL-C, and
HDL-C at all doses compared with the
hypercholesterolemic group (Figure 1).
Because apo B containing lipoprotein
fractions are thought to be responsible for
cholesterol deposition in atherosclerotic
plagues (Schaefer and Asztalos, 2006), a
reduction in LDL-C would be
advantageous clinically in
hypercholesterolemia. It was shown that
balangu seeds have an improving effect on

Data are significantly different at p<0.05

the hypercholesterolemia induced by a
high fat diet. Soluble dietary fibers such as
mucilage that are capable of forming gels
are main constituents of some of the spices
and condiments. These substances have
remarkable beneficial activities including
the ability to decrease blood lipids. The
hypocholestrolemic ~ mechanisms  of
mucilaginous compounds of the plants are
not evidently defined (Boban et al., 2009;
Arjmandi et al, 1992). It was
demonstrated that soluble fibers reduce
serum lipid levels by reducing the rate of
production of very low density lipoprotein
(VLDL) by liver cells and that the
hypolipidemic effect varied with the
chemical nature of the soluble fiber
(Boban et al., 2006). The cholesterol
lowering effect of flax seed and fenugreek
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has been attributed to the mucilage which
is present in these materials (Lucas et al.,
2004; Kumar et al, 2005). The
hypolipidemic effects of dietary fibers
have been attributed to their ability to
inhibit intestinal absorption of bile acids
and neutral steroids, resulting in greater
fecal bile acid and total steroid excretions
(Kumar et al., 2005; Gelisse et al., 1994).
L. royleana seed oil has high oleic,
linoleic, and linolenic acid content. Their
mean amounts in the oil are 17%, 17% and
more than 50% respectively (Samadi et al.,
2007). These types of fatty acids are
known to have anti-inflammation,
antiplatelet aggregation, antihypertension,
and antihyperlipidemia properties
(Riediger et al., 2009). Lallemantia seeds
may act similar to flax seeds and other
plant oils as a source of linolenic fatty acid
(Zlatanov et al., 2012).

According to the significant and
simultaneous decrease in LDL-C and
HDL-C, in L. royleana seeds treatment
groups, the level of atheroginic index does
not indicate any significant decrease in
these groups compared with
hypercholesterolemic control group (Table
2).

Therefore, in spite of the decrease in the
serum levels of total cholesterol and LDL-
C in treatment groups with the considered
seed, it seems difficult to judge the
reducing effects of this plant, due to the
lack of any reduction of atherogenic index
in such groups.

Despite observed reducing effects on
serum total cholesterol and LDL-C, using
this plant in Iranian folk medicine would
be of question for the treatment of
hyperlipidemia and further researches are
required.

Conflict of interest
The authors declare that there are no
conflicts of interest.

Acknowledgements

We are grateful to Dr. Iraj Mehregan
(Herbarium Department of Islamic Azad
University, Science and Research branch,
Tehran, Iran) for his helps in identifying
the plant material. This research was
supported by research council of the
Isfahan University of Medical Sciences,
Isfahan, Iran (Research Project No.
82343).

References

Abdulrasool AA, Abdulmuttalib AN, Rahi FA.
2011. Application of seed mucilage
extracted from Lallemantia royleana as a
suspending agent. Iragi J Pharm Sci, 20: 8-
13.

Amanzadeh Y, Khosravi Dehaghi N, Gohari
AR, Monsef-Esfahani HR, Sadat Ebrahimi
SE. 2011. Antioxidant activity of essential
oil of Lallemantia iberica in flowering
stage and post-flowering stage. Res J Biol.
Sci, 6: 114-117.

Amin GR. 2005. Popular Medicinal Plants of
Iran. Publications of Tehran University of
Medical Sciences, Tehran. 66-67.

Arjmandi BH, Ahn J, Nathani S, Reeves RD.
1992. Dietary soluble fiber and cholesterol
affect serum cholesterol concentration,
hepatic portal venous short-chain fatty
acid concentration and fecal sterol
excretion in rats. J Nutr, 122: 246-253.

Bahramparvar M, Hadad Khodaparast MH,
Amini AM. 2008. Effect of substitution of
carboxymethylcellulose and salep gums
with Lallemantia royleana hydrocolloid
on ice cream properties. Iran Food Sci
Tech Res J, 4: 37-47.

Baser KHC, Kurkcuoglu M, Ozek T. 2000.
Steam volatiles of Lallemantia peltata (L.)
Fisch. Et Mey. From Turkey. J Essential
Oil Res, 12; 689-690.

Boban PT, Nambisan B, Sudhakaran PR.
2009. Dietary mucilage  promotes
regression of atheromatous lesions in
hypercholesterolemic rabbits. Phytother
Res, 23: 725-730.

Boban PT, Nambisan B, Sudhakaran PR.
2006. Hypolipidaemic effect of chemically

AJP, Vol. 5, No. 3, May-Jun 2015 171



Ghannadi et al.

different mucilages in rats: a comparative

Dinc M, Pinar NM, Dogu S, Yildirimli S.
2009. Micromorphological studies of
Lallemantia L. (Lamiceae) species
growing in Turkey. Acta Biol Cracov Bot,
51: 45-54,

Fekri N, Khayami M, Heidari R, Jamee R.
2008. Chemical analysis of flaxseed, sweet
basil, dragon head and quince seed
mucilages. Res J Biol Sci, 3: 166-170.

Fekri N, Khayami M, Heydari R, Javadi MA.
2008. Isolation and identification of
monosaccharide of mucilage in dragon’s
head by thin layer chromatography. Iran J
Medicinal Aromatic Plants, 24: 207-216.

Gelisse I1C, Brodie B, Eastwood MA. 1994.
Effect of Plantago ovata (psyllium) husk
and seeds on sterol metabolism: studies in
normal and ileostomy subjects. Am J Clin
Nutr, 59: 395-400.

Ghannadi A, Zolfaghari B.  2003.
Compositional analysis of the essential oil
of Lallemantia royleana (Benth. In Wall.)
Benth. From Iran. Flavour Frag Journal,
18: 237-239.

Kanakavalli K, Thillaivanan S, Parthiban P,
Vijayalakshmi G, Sudha M, Sutha J. 2014.
Anti-hyperlipidemic  herbs in siddha
system of medicine. Int J Pharma Sci, 4:
541-545.

Kumar GS, Shetty AK, Salimath PV. 2005.
Modulatory effect of fenugreek seed
mucilage and spent turmeric on intestinal
and renal disaccharides in streptozotocin
induced diabetic rats. Plant Food Hum
Nutr, 60: 87-91.

Lucas EA, Lightfoot SA, Hammond LJ,
Devareddy L, Khalil DA, Daggy BP,
Smith BJ, Westcott N, Mocanu V, Soung
DY, Arjmandi BH. 2004. Flaxseed
reduces plasma  cholesterol and
atherosclerotic  lesion  formation in
ovariectomized Golden Syrian hamsters.
Atherosclerosis, 173: 223-229.

Mahmood S, Qasim Hayat M, Sadiqg A, Ishtiaq
Sh, Malik S, Ashraf M. 2013.
Antibacterial activity of Lallemantia
royleana (Benth.) indigenous to Pakistan.
Afr J Microbiol Res, 7: 4006-4009.

Malavya BK, Dutt S. 1941. Chemical
examination of the fixed oil derived from
the seeds of Lallemantia royleana Benth.

study. Br J Nutr, 96: 1021-1029.
or Tukhm-I-Malanga. P Math Sci, 14: 80-
84.

Marin PD, Sajda V, Kapor S, Tatic B,
Petkovic B. 1991. Fatty acids of the
Saturejoideae, Ajugoideae and
Scutellarioideae (Lamiaceae).
Phytochemistry, 30: 2979-2982.

Mohammad Amini A, Razavi SMA. 2012.
Dilute solution properties of Balangu
(Lallemantia royleana) seed gum: Effect
of temperature, salt and sugar. Int J Biol
Macromol, 51; 235-243.

Movahedian A, Ghannadi A, Vashirnia M.
2007. Hypocholesterolemic effects
of purslane extract on serum lipids in
rabbits fed with high cholesterol levels. Int
J Pharmacol, 3: 285-289.

Movahedian A, Sadeghi H, Ghannadi A,
Gharavi M and Azarpajooh S. 2006.
Hypolipidemic activity of Allium Porrum
L. in cholesterol-fed rabbits. J Med Food,
9: 98-101.

Mozaffarian V. 1996. A Dictionary of Iranian
Plant Names. Farhang-e Moaser, Tehran:
307.

Razavi SMA, Mohammadi Moghaddam T,
Amini AM. 2008. Physical-Mechanical
properties and chemical composition of
Balangu (Lallemantia royleana) seed. Int J
Food Eng, 4: 1-12.

Riediger ND, Othman RA, Suh M,
Moghadasian MH. 2009. A systematic
review on n-3 fatty acids in health and
disease. J Am Dietetic Assoc, 109: 668-
679.

Safa O, Soltanipoor MA, Rastegar S, Kazemi
M, Nourbakhsh Dehkordi Kh, Ghannadi
A. 2013. An ethnobotanical survey on
hormozgan province, Iran. Avicenna J
Phytomed, 3: 64-81.

Samadi S, Khaiyamiand M, Hasanzadeh
Goorut Tappe A. 2007. A comparison of
important  physical and  chemical
characyteristics of six Lallemantia iberica
(Bieb.) Fisch. And Mey. Varieties. Pak J
Nutr, 6: 387-390.

Schaefer EJ and Asztalos BF. 2006.
Cholesteryl ~ ester  transfer  protein
inhibition, high-density lipoprotein
metabolism and heart disease risk
reduction. Curr Opin Lipidol, 7: 394-398.

AJP, Vol. 5, No. 3, May-Jun 2015 172



Hypocholesterolemic effects of Balangu (Lallemantia royleana) seeds

Zlatanov M, Antova G, Angelova-Romova M, omega-3 and omega-6 fatty acids for
Momchilova S, Taneva S, Nikolova- nutritional supplements. J Am Oil Chem
Damyanova B. 2012. Lipid structure of Soci, 89: 1393-1401.

Lallemantia seed oil: A potential source of

AJP, Vol. 5, No. 3, May-Jun 2015 173



