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Abstract— This experiment was designed to study the effects of
feeding different levels of Peganum harmala seeds (PHS) and
antibiotic on serum biochemical parameters, immune response and
intestinal microflora composition in Ross broiler chickens. A total of
240 one-d-old unsexed broiler chickens were randomly allocated to
each of the 4 treatment groups, each with 4 replicate pens of 15
chicks. The dietary treatments included of control (C) - without PHS
and antibiotic - the diet contains 300 mg/Kg Lincomycin 0.88% (A)
and the diets contain 2g/Kg (H1) and 4g/Kg (H2) PHS. The chicks
were raised on floor pens and received diets and water ad libitum for
6 weeks. Blood samplings were performed for determine of antibody
titer against Newcastle disease on 14 and 21 days and for
biochemical parameters on 42 days of age. The populations of
Lactobacilli spp. and Escherichia coli were enumerated in ileum by
conventional microbiological techniques using selective agar media.
Inclusion of PHS in diet resulted in a significant decrease in total
cholesterol and significant increase in HDL relative to the control and
antibiotic groups. Antibody titer against NDV was not affected by
experimental treatments. The E. coli population in birds
supplemented with antibiotic and PHS was significantly lower than
control but the Lactobacilli spp. population increased only by
antibiotic and not by PHS. In conclusion, the results of this study
showed that addition of Peganum harmala seeds powder seem to
have had a positive influence on some biochemical parameters and
gastrointestinal microflora.
.
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I. INTRODUCTION
Growth promoters such as antibiotics play an active role in
commercial production of poultry. Although, good results are
obtained with these substances, their use might have
unfavorable effects, in other side it may also result in
production of residual problems in the tissues of birds and
animals [1]. For this reason, most antibacterial performance
promoters recently have been banned in many countries. It is
indispensable to minimize these components, and deals with
replacers without any adverse effect on production. The
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medicinal plants have been used traditionally in the therapy of
some diseases in human for a long time. Also in recent years
the effects of medicinal herbs have been studied on various
indices such as performance, immunity and serum
biochemical profiles in broilers [2], [3], [4]. In practice, herbs,
their extracts and the components extracted from them have
been used as an alternative for antibiotic growth promoters
[5], [6].
Peganum harmala - known as “Espand” in Iran- belongs to
family Zygophylaceae is a traditional medicine. It has been
employed for the treatment of a range of human diseases [7].
This herb contains several the beta carboline alkaloids such as
harmaline, harmine, harmalol and harmol. They have some of
pharmacological and biological activities such as antibacterial
and antifungal [8], anticoccidial [9], disinfectant [10], growth
promoting [11], cholesterol lowering and hepatoprotective
effects [12], Glucose lowering [13], monoamineoxidase
inhibition [14], hypothermic [15], platelet aggregation
inhibitory [16], immunomodulatory effects [17] and antiinflammatory [18].
Reference [19] announced that the extract of Peganum
harmala has limited antimicrobial activity against E. coli in
vivo. Reference [9] concluded that P. harmala has the
anticoccidial effect in broiler chicks. Reference [20] reported
that the blood HDL and LDL concentration increased and
decreased, respectively, by using of methanolic extract of
Harmal in diet. In spite of these findings, there has been a
dearth of information on the effect of harmala on, serum
biochemical parameters, and intestinal microflora in
comparison with an antibiotic growth promoter in broiler
chickens. Therefore, the present study was design to compare
and survey the effect of two levels of P. harmala and
Lincomycin antibiotic onance, serum biochemical parameters,
and intestinal microflora in broiler chicks.
II. MATERIALS AND METHODS
A. Animals and diets
A total of 240 one-d-old unsexed broiler chickens (mean
initial weight: 37.5 ± 1 g) were randomly allocated to each of
the 4 treatment groups, each with 4 replicate pens of 15
chicks. The dietary treatments included of control (C) -

without Peganum harmala seeds (PHS) and antibiotic - the
diet contains 300 mg/Kg Lincomycin 0.88% (A) and the diets
contain 2g/Kg (H1) and 4g/Kg (H2) PHS. The basal diet
(Table I) was formulated according to the nutrient
requirements (NRC 1994) based on corn and soybean meal:
starter (1 to 21 d) and grower (22 to 42 d). Peganum harmala
seed powder and antibiotic were added on top of the basal
diets. The P. harmala were supplied from a local market and
the dry seeds were cleaned of foreign materials and seeds and
milled to a soft powder. The chicks were raised on floor pens
(0.096m2/bird) for 6 weeks and during this period, they
received diets and water ad libitum. The bird had access to
feed and water through a tube feeder and a manual waterer in
each pen. The chicks were reared under a lighting program
which included of 23 hours of light and 1 hour of darkness.
The ambient temperature was 32oC ± 1 during the first week,
and it was reduced three degrees per week in following weeks
and finally it was maintained at 22oC.
B. Serum Biochemistry
At the end of period after 8 hours of starvation, the birds
were killed by serving the jugular vein and carotid artery on
one side of the neck and allowed to bleed. The blood samples
were collected from 8 birds in each treatment to assess of
biochemical parameters. The blood was centrifuged at 2000
×g for 15 min to obtain serum (SIGMA 4 - 15 Lab Centrifuge,
Germany). Individual serum samples were analyzed for total
protein, total cholesterol, high-density lipoprotein (HDL), low
density lipoprotein (LDL) and triglyceride (Pars-Azmoon Co.,
Tehran).

forming units per gram of digesta.
E. Statistical Analysis
All data were analyzed by one-way ANOVA using the
GLM procedure of SAS for Windows version 9.1 [22]. The
data were analyzed base on following model:
Yij = μ + Ti +εij,
where Yij is the dependent variable, μ is the general mean,
Ti is the treatment effect of the ith treatment, and εij is the
random error. The significance of differences between means
was compared by using of the Duncan’s multiple range tests
of SAS. Significance was declared at P≤ 0.05 for all variables
measured.
TABLE Ι.
THE INGREDIENT AND CALCULATED COMPOSITION OF BASAL DIETS
Item

Starter
(0-21)

Grower
(22-42)

Ingredient, g/kg
Corn
Soybean meal (43.8%)
Soybean oil
Di calcium phosphate
Oyster sell
NaCl
Mineral premix1
Vitamin premix2
DL-Methionine

543.5
378.1
40.0
12.9
14.1
4.4
2.5
2.5
1.4

656.3
292.8
17.5
10.9
13.2
3.1
2.5
2.5
0.6

Lysine

0.6

0.6

C. Antibody Titer
The birds were vaccinated against Newcastle disease virus
(NDV) subcutaneously with 0.2 mL per bird at 7 days of age.
The blood samples were collected from the brachial vein of
two randomly selected birds of each replicate at 14 and 21
days of age. The samples were centrifuged at 2000 ×g for 15
min to obtain serum (SIGMA 4 - 15 Lab Centrifuge,
Germany). Antibody titers against NDV were measured by
hemagglutination Inhibition Test according to procedure
described by [21].

Metabolizable energy (kcal/kg)
3000
3000
Crude protein (g/kg)
215.7
187.6
Calcium (g/kg)
9.4
8.4
Available phosphorus (g/kg)
3.8
3.3
Methionine(g/kg)
4.9
3.7
Lysine(g/kg)
12.0
1.0
Methionine + Cysteine (g/kg)
8.4
6.8
1-Ingredients per kg: Mg, 60 g; Fe, 80 g; Cu, 10 g; Zn, 50 g; Co, 2 g; I, 1 g,
2- Ingredients per kg : vitamin A, 1000,000 IU; D3, 1500000 IU; E, 15000
IU; K, 3g; B1 2g; B2, 4 g; B6, 3g; B12, 0.015 g; pantothenic acid, 10 g;
nicotinic acid, 2 g; folic acid, 1 g; choline, 250g ; Se, 100 g

D.Enumeration of bacteria populations in ileum
For a determination of some selected micro-organisms in
intestinal digesta from 32 birds (2 birds per replication) the
digesta samples were collected from ileum and used for
microbial assays within 1 h from collection. Digesta samples
were serially diluted in 0.85% sterile saline solution for
enumeration of Lactobacilli spp. and Escherichia coli (E. coli)
by conventional microbiological techniques using selective
agar media. All microbiological analyses were performed in
duplicate and the average values were used for statistical
analysis. Lactobacilli spp. was anaerobically assayed using
MRS agar (Fluka 80961). Lactobacilli spp. was confirmed by
using API 50 CH kit (Biomerieux_ SA, Marcyl’Etoile/France). E. coli were enumerated through the use of
Plate Count MUG Agar (Fluka 80961) and TBX Agar (Fluka
92435). Results were expressed as base-10 logarithm colony-

Inclusion of 4 and 2 g/Kg PHS in diet resulted in a
significant decrease in total cholesterol relative to the control
and antibiotic groups (Table II). The HDL was increased by
using 2 g/Kg PHS in diet. The other parameters include
triglyceride, LDL and total protein were not affected by
dietary treatments.
Reference [20] found that 250 mgL-1 methanolic extract of
Peganum harmala L. in drinking water reduced total
cholesterol, triglycerides and LDL cholesterol and increased
HDL cholesterol in broiler chicks. Reference [12] reported
similar results in male Wistar Rat. Reference [23] found that
the concentration serum cholesterol decreased in the chicks
fed a diet containing 10% Peganum harmala L. leaves.

Analysis results

III. RESULTS AND DISCUSSIONTH

Reference [24] fed 2.5 kg P. harmala seeds and 2.5 kg
chamomile flower heads per ton of broiler diet and observed
reduced serum cholesterol as compared to the control group.
In contrast to these findings, Reference [25] did not observe
significant difference in total cholesterol and HDL by using
aqueous and ethanolic extract of Harmala seeds. The variation
in findings of reducing cholesterol is probably due to the
difference in experimental designs, ages and species of animal
and types and parts of the plant used. The key enzyme
involved in regulating cholesterol metabolism is 3-hydroxy3methyl-glutaryl-CoA (HMG-CoA) reductase, the ratelimiting enzyme in the cholesterol biosynthetic pathway. By
competitively blocking this enzyme, the HMG-CoA reductase
inhibitors interfere with cholesterol formation. As a result,
they decrease total cholesterol, LDL, apolipoprotein B (a
membrane transport complex for LDL-C), very low-density
lipoprotein (VLDL), and plasma triglycerides. They also
increase serum concentrations of HDL [26]. It is possible that
the HMGCoA reductase has been inhibited by different
alkaloids harmine, harmaline, harmol, present in P. harmala.
This plant has antioxidant property [27 which reduce LDL
oxidation and thereby reducing total cholesterol content.
Reference [28] reported that the harmaline had a markedly
higher antioxidant capacity than harmine in scavenging or
preventive capacity against free radicals as well as inhibiting
the aggregation of the LDL protein moiety (apolipoprotein B)
induced by oxidation.
TABLE II
EFFECT OF EXPERIMENTAL DIETS ON BIOCHEMICAL PARAMETERS
Variable
Treatments(mg/dl)

Triglyceride
Total
Cholesterol
LDL Cholesterol
HDL Cholesterol

C

A

H1

69.50

74.00

80.50

85.00

H2

119.30ab

125.50a

108.00b

113.25b

15.00

13.75

14.00

13.75

84.75ab

82.00b

91.00a

86.75ab

SEM
3.31
2.32
0.69
1.46

0.05
Total protein
3.20
3.25
3.18
3.20
*Values in the same row not sharing a common superscript differ
significantly (P≤0.05). SEM = Standard error of mean

As shown in Table III the using of antibiotic and PHS in
diet failed to induce any significant effects on antibody titers
against NDV at 14 and 21 days of age (P > 0.05).
Result of this trial showed that, humoral immune responses
were not affected by dietary treatments. As harmala has been
reported to have antimicrobial [8] and antioxidant activities
[9], an increase in immune responses of chicks was
anticipated. Similar results have been reported in some
previous researches [29], [3] with other herbs. Unfortunately,
there are a few reports on the effects of harmala on bird
immune responses. The result of this study is in contrast to
the results of [30] who reported that the methanolic extract of
P. harmala significantly improved antibody titer against ND at
day 21 and 28 when used at the rate of 250 mg/L of drinking
water. Reference [17] reported that P. harmala extract with

optimal dose of 100 mg/kg can act as immunostimulants and
enhance the immune response of cultured fish.
TABLE III
EFFECT OF EXPERIMENTAL DIETS ON ANTIBODY TITERS AGAINST NDV AT
14TH AND 21ST DAYS
Antibody titers (log10)
Dietary treatments
C
A
H1
H2
SEM
14 days
0.696
0.750
0.706
0.737
0.014
21 days
0.812
0.817
0.807
0.828
0.013
SEM = Standard error of mean

Data on ileum bacteria populations of broiler chicks at Day
42 of age (table IV) showed that the using antibiotic and PHS
in diet had significant (P<0.05) effect on E. coli and
Lactobacilli spp. populations. The E. coli population in birds
supplemented with antibiotic and PHS was significantly lower
than control. The effect of antibiotic on it was bigger than
PHS. The difference between H1 and H2 groups were not
significant. The Lactobacilli spp. population increased only by
antibiotic and not by PHS. The differences between control
and PHS groups were not significant (P>0.05).
TABLE IV
EFFECTS OF DIETARY TREATMENTS ON ILEUM BACTERIA POPULATIONS OF
BROILER CHICKS AT D 42 OF AGE.
Variable
Dietary treatments
C
A
H1
H2
SEM
E. coli
6.875a* 5.850c
6.425b
6.325b
0.102
Lactobacilli spp.
4.675b
5.225a
4.700b
4.850b
0.082
*Values in the same row not sharing a common superscript differ
significantly (P≤0.05).
SEM = Standard error of mean

It has been reported that the Peganum harmala has
antibacterial, antifungal and antiviral effects [31]. It
traditionally has been used as an antiseptic and disinfectant
agent by burning its seeds in Iran [19]. An ethanolic P.
harmala extract has been shown to have high antibacterial
activity against MRSA (methicillin resistant Staphylococcus
aureus) [32] and CRSA (cefixime resistant S. aureus( [33].
References [3] and [8] showed inhibitory effect of alcoholic
extract of P. harmala seeds on the growth of E. coli.
Reference [19] announced that the extract of Peganum
harmala has limited antimicrobial activity against E. coli in
vivo, but long-term continuous feeding may induce
undesirable effects. Reference [35] reported that the β–
carboline alkaloid isolated from the aerial parts of Peganum
harmala showed significant antibacterial activity against
Streptococcus pyogenus. It has been reported that harmane as
a highly aromatic planar alkaloid exerts its antibacterial
activity through interchalate with DNA [36], thus, this
antibacterial mechanism must be considered for active extract
of P. harmala.
IV. CONCLUSION
The results of this study showed that Peganum harmala
seeds have positive effect on some serum biochemical
parameters and ileum bacteria populations in broiler chicks.
The adding of Peganum harmala seeds in diet resulted in

decreasing of in total cholesterol and increasing of HDL. Also,
the using PHS in diet led to the lower E. coli population in
ileum. There is not any significant different between 2 and 4
g/Kg levels of PHS.
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