
EFFECT OF SEED ALKALOIDS OF PEGANUM HARMALA ON

HISTOLOGICAL AND SOME BLOOD PARAMETERS IN MALE MICE

Mustafa A KAl-Taie

Department of Biology, College of Sciences, University of Baghdad, Iraq
*e-mail : mustaffa_altaie@yahoo.com

(Received 11 October 2018, Revised 21 January 2019, Accepted 4 February 2019)

ABSTRACT : Toxicity still a global problem for the environment, agriculture and ultimately human health. The purpose

of the study was to examine toxicity effects of Peganum harmala Alkaloid seed extractin male mice. All morphological,

hematological, histopathological changes, in addition to mortality and bodyweight changes were recorded. After acute

intraperitoneal administration of dose 120 mg/kg, there were no any remarkable changes in general appearance and

mortality. After 24h, a significant increase in relative weights of heart and brain with no change in hematological

parameters compared to the control group. For 8 days a significant reduction in the relative weights of the kidneys and

increase of brain with significant change in hematological (MCHC, MCV). Subacute study of dose (20 mg/kg) for 30

days showed no remarkable changes in general appearance and deathspresent in experimental group. A significant

increase in relative weight of brain compared to the controlgroup was reported.There was no significant change in

hematological parameters. Histopathological examination revealedadverse effects on the liver and kidneys ofmale mice.

The study showed thatAlkaloids seeds of P.harmala extract exposure might cause harmful effects to no target organisms,

including humans. Finally, Alkaloids seeds of P.harmala showed significant toxicity inmale mice.
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INTRODUCTION

Peganum harmalaL. known locally as “harmel” Iraq,
the herb grow in north of Iraq especially in shaqllawa
(Raad, 2014) is a wild-growing flowering plant that
belongs to the Zygophyllaceae family and is considered
an important medicinal plant (Berdai et al, 2014). It is
claim to be an important medicinal plant report to be
widely used in treatment of several diseases and symptoms
as antithelmintic and protozoacidal agent, asthma and
malaria. The herb has pharmacological and biological
effect according to Kurata and Liu et al. (Mahdi and
Hashim, 2013; Frison et al, 2008) that P. harmala

activities such as antibacterial and antifungal (Tradit,
2011). The pharmacologically active compounds of this
plant include a number of β-carboline (such as harmine,
harmaline, harman and harmalol) and quinazoline
alkaloids (vasicine and vasicinone) responsible of its
pharmacological and toxicological effects (Kurata et al,
1993). In The alkaloids in the seeds have pharmacological
activities which including: antibacterial effects,
vasorelaxant, anticancer, antinociceptive, antitumor and
finally antiprotozoal effects (Liu et al, 2009). In addition
to the therapeutic effects, harmal also has some toxicity.
There were several reports of human and animal
intoxications induced by the plant (David et al, 2007;
Mahmoudian, 2002). There have been some toxic

symptoms reported in different human cases following
ingestions of its seed extract or infusion, such as neuro-
sensorial symptoms, visual hallucinations and
cardiovascular disorders such as bradycardia and low
blood pressure, psychomotor agitation, diffuse tremors,
ataxia and vomiting (Bouzidi  et al, 2011; Dybing et al,
2002). The aim of the present was detect the histopath
changes exhibited by toxic effect the total alkaloid seeds
of P. harmala extracton living organs, particularly the
liver and kidney.

MATERIALS AND METHODS

Plant material and extraction

The seeds of Peganum. Total alkaloids extraction
Hundred gram of Air dried powdered of seeds was defatted
with petroleum ether under reflux. The defatted dry powder
was alkalized with 40 ml of NH

4
OH (0.5 N) for 8 hours

and were extracted to exhaustion with dichloromethane
using a soxhlet apparatus for 6 h. The organic extract is
washed three times with 150 ml aqueous sulphuric acid
(0.5 N). The solution obtained is treated with NH

4
OH

(0.5 N) to pH 9 to liberate the free alkaloids then are
separated three times by extraction with 3 x 150 ml diethyl
ether and then dried with Na

2
SO

4
 and concentrated to

dryness under reduced pressure to obtain crude alkaloids
(Kwan, 2013).
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Animals

Male albino mice (25-30g), were used for study. They
were fed with a standard pellet and tap water.All animals
were kept in standard environmental. All experimental
procedures were conducted in accordance with the guide
for care and use of laboratory animals .

Acute toxicity

Total alkaloids of P.harmala is dissolved in methanol
and diluted by normal saline solution (v/v 0.9%). The
mice were grouped into three groups of 10 mice each.
Two groups were given single dose (120 mg/kg of total
alkaloids of seeds of Peganum harmala by intraperitoneal
route. The control group (10 mice) received saline water.
At the end of all experimental periods, the first group
was sacrificed after 24 hour of treatment, the second and
control groups after 8 days (Adeneye, 2006).

Subacute toxicity

 Themale mice (20–25 g) were divided into two groups
of 15 animals each and were placed under standard
conditions. Tested group received (20 mg/kg) of alkaloids
for 30days and control received vehicle at the same
volume. The animals were weighed on the first day of the
experiment andwere then weighed each week, to note any
weight changes.

Determination of hematological parameters

The hematological parameters were determined.

Table 1 : Relative organ’s weight of male mice treated with (120 mg/kg) of total alkaloids of Peganum harmala seeds. Results were
expressed as the mean ±S.E.M. Organ Control Group 1stday

Organ Control Group 1 Study Group 5th day

Liver 0.061 ± 0.002 0.061 ± 0.003 0.059 ± 0.002

Kidneys 0.0140 ± 0.002 0.0095 ± 0.0003 0.0084 ± 0.0004*

Spleen 0.0041 ± 0.0002 0.0166 ± 0.008 0.0045 ± 0.0003

Heart 0.0048 ± 0.0002 0.0140 ± 0.0003*** 0.0047 ± 0.0001

* Significantly different at P< 0.05

(liver, brain, heart, kidneys, Spleen, and lung) were
weighted.The relative organ weight of control and treated
wascalculated. Tissues from liver and Kidneys of all
animals were fixed in 10% buffered formalin solutions
then embedded in paraffin and cut with a microtome set
at 5µm, stained with hematoxylin and eosin and examined
by light microscopy for histopathological changes.

Statistical analysis

 Comparisons among different groups were
performed. All data are expressed as mean± (SEM);
Differences between groups were considered significant
at p<0.05 levels.

RESULTS

Acute toxicity

No signs of toxicity in general appearance observed
after intraperitoneal administration of single dose tested
(120 mg/kg). None of the mice in all treated groups died
during the course of the experiment. The macroscopic
examination of various organs did not show any
morphological changes in organs of treated animals
compared with those of control. The relative weights of
heart and brain after first day were significantly increased
compared to control. The group sacrificed after 8 days of
treatment has presented a significant reduction in the
relative weights of the kidneys and increase of brain weight
compared to control group (Table 1). The results of the
hematological tests are summarized in (Table 2). All the

Hematological parameters assayed included red blood cell
(RBC) count, leukocyte (WBC) count, haemoglobin
(HGB), haematocrit (HCT), mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH), mean
corpuscular haemoglobin concentration (MCHC), platelet
count (PLT). For thedetermination of hematological
parameters was used medonic hematology analyzer
systems (M-series).

Histopathology

 Immediately after collection of blood samples by
cardiac puncture, animals were sacrificed. After autopsy,
all tissues were examined grossly and major’s organs

tested hematological parameters were within normal limits
compared to control group for the first day of treatment
with total alkaloids seeds of Peganum harmala. No
toxicologically significant differences between treated
animals and control were found (Table 2). The group
sacrificed after 8 days of treatment has presented
significant decrease in MCHC and increase in
MCVcompared with control (Table 2).

The histological examination of liver and kidneys
frommale mice were examinedin both control and treated
groups. The results of the kidneys at the dose applied
(120 mg/kg) treated after 24h of Peganum harmala



Table 2 : Effect of acute administration of total alkaloids of Peganum harmala seeds (120 mg/kg) on some hematological parameters.
Results were expressed as the mean ±S.E.M.

Parameters Control Group 1 Study Group 5th day

RBC 106/mm 7.733 ± 0.292 7.910 ± 0.270 7.41 ± 0.180

MCV fL 46,00 ± 0,511 44,42 ± 0,760 42,05 ± 0,424**

HCT% 35 ± 1 36 ± 2 30 ± 0.9

WBC 103/mm 6,122 ± 0,6412 6,389 ± 0,8676 6,891 ± 1,877

PLT 103/mm 250.1 ± 41.43 410.5 ± 50.06 412.9 ± 56.77

HGB g/dl 12,80 ± 0,306 13,70 ± 0,433 11,99 ± 0,260

MCHpg 16,60 ± 0,439 15,89 ± 0,413 17,01 ± 0,525

MCHC g/dL 36.33 ± 0.73 38.05 ± 1.51 41.63 ± 1.27*

* Significantly different at P< 0.05

Figure 1 : Section in kidney of control mous showed normal
histological anatomy (H&E stain 40X)

(Figure 1) revealed congestion of glumerular tuft with
infiltration of inflammatory cells, treatedgroup after 8 days
of P. harmala extract show sever hemorrhage of glumeruli
with few number of inflammatory cells infiltrated, animal
group treated with30 day of P. harmala extract showed
hemorrhage and enlargement of congested glumerular tuft
and focal aggregation of inflammatory cells (lymphocyte
& neutrophyle) (Fig. 1). However, histological
examination of the liver in the treated animals after 24 h
of Peganum harmala extract the section show infiltration

of few inflammatory cells, while group treated with dose
8 days of Peganum harmalashowed enlargement of
hepatocyte and presence of mitotic figure, there are few
number of inflammatory cells infiltrated and congestion
of blood vessels, The liver section of group treated with
30 days of Peganum harmala extract showed (Figure 2)

Table 3 :  Relative organ weights (g) of mice in the subacute toxicity
study treated with 20 mg/kg of total alkaloids of Peganum

harmala seeds. Results were expressed as the mean
±S.E.M.

Group Control Treated for 4 weeks

Liver 0.051± 0.0030 0.040±0.0016

Brain 0,014 ± 0,0004 0,039 ± 0,016***

Kidney 0,0107± 0,0005 0,0090 ±0,0003

Lungs 0,0078 ± 0,0003 0,0088 ±0,0004

Heart 0,0054 ± 0,0002 0,0041±0,00018

Spleen 0,0058 ±0,0002 0,0053±0,0003

* Significantly different at P< 0.05

Figure 2 : Section in kidney of mice treated with dose 1000 mg/kg
of P. harmala extract (H&E stain 40X) (1) dilation of
Bowman space, (2) mild hydropic degeneration, (3)
conjunction of glomerular.

congestion of central blood vessels with infiltration of
inflammatory cells. Subacute toxicity No clinical toxicity
signs were observed in the treated group compared to the

Figure 3 : Section in kidney of mice treated with dose 2000 mg/kg
of  P. harmala extract (H&E stain 40X) (1) mild
hemorrhage in between tubules, (2) dilation of Bowman
space, (3) mild inflammation cells between renal tubules.
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control group. None of the mice in the treatment or control
groups died during the course of the experiment. The saline
and total alkaloids of P. harmala did not cause any gross
morphological abnormality in various organs of the
animals. There were no significant differences in the final
body weight of the animals when compared with controls.
The relative weight of organs showed no significant

difference except of brain where an increase was observed
compared to the control. The results of the hematological
tests are summarized in (Table 4). All the tested
hematological parameters were within normal limits
compared to control group.

DISCUSSION

In the toxicity study, organ weight is an important
indicator of physiological and pathological status of
animals. The relative organ weight is fundamental to
confirm whether the organ weight was exposed to the
injury or not. Increased in the heart, liver, kidney, spleen
and lungs are the primary organs affected by metabolic
reaction caused by toxicant (Voigt, 2000). We observed a
significant increase in heart (1st day), brain (1st and 8th
day) and significant decrease in kidneys (8th days) of
treatment at a dose 120 mg/kg, may indicate that the
extract might have toxic potential on these organs. It could
be argued that these changes may be toxicologically
significant, as they were corroborated by histomorphology

Table 4 : Effect of subacute administration of total alkaloids of
Peganum harmala  seeds (20mg/kg) on some
hematological parameters. Results were expressed as the
mean ±S.E.M

Parameters Control Treated for 4 weeks

RBC 10 *6/mm 07,220 ± 0,2474 08,301 ± 0,2194

MCV fL 53,00 ± 0,5000 52,57 ± 0,7825

HCT % 43,78 ± 2,082 43,55 ± 1,232

WBC 103/mm 7,017 ± 0,9148 6,073 ± 0,9614

PLT 103/mm 924,8 ± 80,16 1009 ± 121,9

HGB g/dl 13,52 ± 0,2701 14,31 ± 0,2040

MCH pg 17,30 ± 0,3445 16,98 ± 0,3221

MCHC g/dL 32,35 ± 0,4759 32,99 ± 0,6171

Figure 4 : Section in kidney of mice treated with dose 3000 mg/kg
of P. harmala extract (H&E stain 40X)  (1) hemorrhage
congestion, (2) dilation of Bowman space, (3) mild
inflammation cells reaction hydropic, (4) degeneration
proximal convoluted tubules (PCT).

Figure 3-39 : Section in liver of mice treated   with dose 1000 mg/
kg of P. harmala extract (H&E stain 40X) (1) Large
area of coagulative neurosis and disappearance of
nuclei, (2) lysis of some hepatic nuclei.

Figure 3-40 : Section in liver of mice treated   with dose 2000 mg/
kg of P. harmala extract (H&E stain 40X) (1)
congestion of central vein, (2) activation of
hepatocytes, (3) hydropic degeneration.

Figure 3-41 : Section in liver of mice treated   with dose 3000 mg/
kg of P. harmala extract (H&E stain 20X) (1)
congestion, (2) hemorrhage, (3) mild inflammation
cells reaction around blood vessels, (4) activation
of hepatocytes.
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findings. Therefore, this study indicates that total alkaloids
of Peganum harmala cause acute toxicity effects at the
dose tested (Nussey et al, 1995). Haematopoietic system
is one of the most sensitive targets of toxic compounds
and is an important index of physiological and
pathological status in man and animals (Narhari et al,
2015). A significant decrease in mean corpuscular volume
(MCV), but increase in means corpuscular hemoglobin
concentration (MCHC) after 5th days of treatment were
observed. These parameters are useful as the RBC indices
for differential diagnosis of anaemia (Rahman et al, 2001).
In addition the MCV has been reported to provide
information on the size and status of erythrocytes, MCH
and MCHC reflect the haemoglobin content of RBCs
(Thapa and Anuj, 2007). However the nonsignificant
difference on the RBC, Hb (red blood cell counts and
haemoglobin concentration) suggested that the total
alkaloids of Peganum harmala did not affect a change in
the average size of RBCs. By extension, it did not induce
anemia (Sacher and Mepherson, 1991).

In the subacute toxicity study inmale mice given the
alkaloids, there were no significant changes in weight of
body and organs except in increase of brain. All the
animals exhibited a normal increment in body weight
without drastic difference between both control and treated
groups. Sub-acute administration of total alkaloids of
Peganum harmala did not cause significant changes in
the haematological profile ofmale mice when compared
with control, suggesting that the alkaloids may not be
toxic to the blood system.

Sub-acute administration of total alkaloids of
Peganum harmala did not cause significant changes in
the haematological profile ofmale mice when compared
with control, suggesting that the alkaloids may not be
toxic to the blood system

Histological changes in the kidney and liver of the
animals were also examined. he pathological changes in
real organ”liver and kidney” which may be indicated to
the injury or damage caused by toxicant (Olufunsho  et

al, 2015). In real study, the histopathological changes in
liver showed some negative effects appear through cellular
hypertrophy, which attributed to liver injuries or due to
accumulation of lipid droplets or glycogen in the
cytoplasm of hepatocyte and increased cytoplasmic
organelles (Palm and Lundblad, 2005). It appears from
the previous that the liver possesses no table mitotic
potentialities, which can be stimulated under a wide variety
of conditions. The change in real organ may combined
with loss of defect parenchyma then following removal
parts of the tissue leading to necrobiosis necessitating
repair that mean the mechanism of the mitotic reaction

may be occur in livers with or without loss of hepatic
tissue (El-Bahri and Chemli, 1991). According to these
considerations, it inclined to assume that the mitotic
reaction in the livers of rats treated with herbal extract of
P. harmala was the consequence of primary changes in
the organ. This would mean that increased cell
multiplication accompanied with loss of parenchyma, but
the changes does not affect morphologic arrangement and
that probably because the mitotic reaction. This dependent
upon the amount of hepatic tissue lost. The real changes,
which affect functional part of real organ or tissue, can
be associated with variations in animal weight that had
been observed (Fang  et al, 2014). Mild inflammation in
liver tissue can observe with infiltration of inflammatory
cell around the central vein region and sinusoidal spaces
that contributed to hepatic oxidative stress (Witz et al,
1948; MacMahon, 1933). The presence of focal
inflammation was the most frequently seen in major
inflammatory lesion in rodent toxicity studies which
considered as chronic form of inflammation the primarily
cells. It seen that, lymphocytes in the majority point to
active inflammation predominately existence. In other
side, there was significant number of neutrophils. The
Both cells chiefly companied with macrophages cells
(Oyedemi, 2011). Moreover, congestion of central blood
vessel leads to hypoxia and because of oxygen and nutrient
deprivation hepatocyte degenerate or eventually may
undergo necrosis (Sunil et al, 2014). The increasing
severity of inflammation in the liver of treated mice may
due to augment lipid peroxidation, and to create the free
radicals effects (Evaggelia  et al, 2012). Failure of body
to excrete may be due to the toxic material in herbal extract
which caused glumerular damage, and that pathological
changes impaired renal function that interfere with
excretory function caused with decrease in blood osmotic
pressure and subsequent decrease in drainage of tissue
fluid which reflected through congestion the blood vessels
of affected tissue (Robert et al, 2010). In other hand,
exposure the lab animal “mice” to herbal extract with
different doses obviously affected interstitial space of
glomeruli and tubules which seen the Glomeruli tuft
appeared swollen of Bowman’s spaces (Aglal et al, 2015).
That primarily due to congestion of glomerular capillaries
and thickening of glomerular basement membranes with
mild proliferation of the glomerular epithelial cells and
thickening of the Bowman’s capsule and periglomerular
fibrosis (Aglal et al, 2007). The result were recognized
reduction in the size of the glomerular capillary tufts,
dilatation of Bowman’s capsule, degeneration of the
proximal tubular epithelial cell lining with loose of the
apical microvilli with accumulation of exudates within
the dilated tubular Lumina of both convoluted tubules
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(Wynn, 2008; Mansour et al, 2006; Nasser et al, 2015).
The result shows theextensive degeneration of the tubular
epithelium and glomerular damage. The kidney of group
of herbal extracts treated show damaged capillary loops
with glomeruli and tubules haemorrhage and that
considered the primary effect which can see mainly
distended to dilatation of proximal and distal tubules in
the cortex of glumeruli. While secondary effect associated
with inflammatory processes (Ashraf and Hamid, 2014;
Selvamani et al, 2008; Vladimir-Kne•eviæ et al, 2015;
Hayelom et al, 2012).

CONCLUSION

Toxicity study of Peganum harmala indicated that
the total alkaloids seeds extract at the dose studied produce
significant changes of histopathology of internal organs.
Further studies to determine thestudies are required to
isolate and identify the active constituents of the other
medicinal plants to clarify the mechanism of their toxic
effect.
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