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Peganum harmala and Piper longum medicinal herbs are used in traditional
medicine to treat various diseases and to relieve tragic processes. The chemical composition
of these two compounds is their analgesic agent. The purpose of this study was the
Peganum harmala and Piper longum rubbing oil effect on pain in male mice by using
formalin test. In this study, male mice were divided into three groups: control group,
Peganum harmala rubbing oil group, Piper longum rubbing oil group. All groups were
taken formalin test and data were analyzed by using Graphpad prism statistical software.
In rubbing groups, Peganum harmala rubbing oil and the Piper longum rubbing oil,
there was a significant difference compared with the control group (p<0.05). It seems
that the reason of these two plants analgesic should be sought in their chemical
composition. The chemical compositions of these two plants have analgesic effects.
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The use of medicinal plants antiquity in
Egypt, India, China, and Iranismorethan all other
countries and generally, the East Asian countries
and Mesopotamia have arich history of disease
treatment with the medicinal plants®. Wild rue or
Persian rue (Peganumharmala) and L ong pepper
(Piper longum) are these medicinal plants.
Peganum harmala is a plant that grows wild and
belongs to Zygophylaceae family. This plant is
found in eastern and northern Africa alot. Since
ancient times, it hasbeen aclaimthat thisplant is
amedical and medicine plant and its seeds have a
hallucinogenic and temperature reduction effect
and properties®4, In addition, this plant is used
traditionally in northern and eastern Africa as a
period bringer and an abortion-inducing agent®.
Multiple reports in various articles show large
pharmaceutical activity of Peganum harmala,
including inhibiting the growth of MAO
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(Monoamine Oxidase) and anti-bacterial and anti-
fungal activity®. In addition, it was found that this
plant is capable of aborting and is effective in the
treatment of dermatitis'®, reducing the temperature*
and cancer™.

Four Alkaloid derivatives with Indole
structure in Peganum harmala plant are known as
Betacarboline. These alkal oidsinclude Harmalyn,
Norharmalyn, harmine and harmalol. Piper longum
isaplant of the pepper family that parts of it such
asfruit will betraditionally used?.

This plant does not grow in Iran, but
growinginIndiaevergreenforestswill cultivatein
Assam, Tamil Nadu and Andhra Pradesh®®.

Thisplant is effective in the treatment of
many diseases, including cancer, inflammation,
depression, diabetes, obesity, liver toxicity,
stomach pain, bronchitis and Tumors®. The
chemical composition of Piper longum is an
essence percentage with pleasant smell, but with
spicy and hot flavor. Much of this essence is
composed of Flandren and Kennedy Nin and
Chavysyn and piperine. Piper longum spicy is
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because of Perrin?®®, Therefore, this study was
aimed to determine the anal gesic effect of Peganum
harmala and Piper longum in order to achieve
medi cations with analgesic effects and fewer side
effects.

MATERIALSANDMETHODS

Tested materialswere the oil of Peganum
harmala plant and the oil of Piper longum plant.
Studied animals were 42 white male rats breed
NMR1 that was provided for the center of keeping
and breeding animal s of thellam Medical Sciences
University. Theanimal keeping condition wasunder
control in terms of temperature, humidity, light,
nutrition and other environmental factors. The
room temperaturewas 2 + 22 ° C and its humidity
was 30 to 40 percent. In terms of the day light
amount, the rats were kept in aperiod of 12 hours
darkness and 12 hourslight. The light source was
fluorescent lamp, its exposure timewasfrom 6 am
to 6 pm, and darkness was applied from 6 pmto 6
am the next morning. Animals’ nutrition was
standard prepared food. After the compromisetime,
themaleratswere randomly divided into 4 groups
of 7ratsasfollows:

a Group zero— Blank group: they have
received regular food and water for 35 days.

b) Group 1 — the experimental group 1:
Peganum harmala oil with concentration
of ...., they havereceived the formalin test
6 hours ago.

C) Group 2- the experimental group 2: the
extract of Piper longumwith concentration
... they have received the formalin test 6
hours ago.

In the end, in order to get the pain score
after formalin injection, the formalin test was
performed over a period of 60 minutes and the
behavioral results of animal pain responses were
recorded. To evaluate the analgesic effects of a
hydro alcoholic extract of two Peganum harmala
and Piper longum plants, the formalin test was
used. Before the start of the formalin test, animals
were brought to the test site to find necessary
complying with the environment. Then, rats were
contacted with two rubbing oil plants for about 6
hours and after that, about 0.02 ml formalin of 2.5
percent wereinjected into the palm of theanimal’s
right hand and immediately the animal was placed
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in the chamber test. In order to see better, the
animal’stoe and mirror animal movementswith an
angle of 45 degrees were placed below it and in
front of the observer. In this case, the animal
showed a set of induced behaviors by formalin
that they were given scores of 0, 1 and 2 based on
Dennis and Dobison (5) method. The pain score
was calculated at 60 minutes in5 minutes, 12
blocksand the average of pain score was cal cul ated
for each block according to thefollowing formul &.
/20 (QT +1T +2T +3T,) = Pain score
In thisformulaTO, T1, T2, T3 isthe 15
seconds numbers that the animal showed 0,1,2
behaviorsover aperiod of 5 minutes, respectively:
a Score 0(zero) = The animal’s foot was
naturally on the ground.

b) Score 1 = the animal’s foot was a little on
the ground.

C) Score 2 = the animal’s foot is not on the
ground and it is separate fromit.

d) Score 3 =theanimal washitten or licked his
foot.

Minutes0-5 and 15-60, respectively, were
considered as acute stages and chronic pain. Time
0f10-30 minutes in stimulus response of painful
formalin test, was considered as the environment
time or the pain changing phase (5). In order to
dataevaluation and the statistical analysisby using
the Graphpad Prism 5 software and one-way
statistical tests of ANOVA and its subsequent test
of Tukey for comparing some groups and the
statistical t-test for comparing two groups were
used.

Resear ch Findings

Comparing theamount of pain during the
60-minutes Formalin test in 0, 1, 2 groups which
respectively were blank group, group in contact
with Peganum harmala rubbing oil, group in
contact with Piper longum rubbing oil. By
comparing the blank group with other groups, it
was found that the groups in contact with oil
rubbing of two plants have asignificant difference
with acontrol group in most of thetest time (Figure
1.

Comparing the pain score during the 0-5
minutes (the acute pain stage) in Formalintestin O,
1, 2 groups show that: both groups with Peganum
harmala and Piper longum rubbing oil contact
have asignificant difference with control group (*
** =P <0.001) (Figure?2).
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Comparing the pain score during thel0-
30 minutes (Environmental stage of pain) in
Formalin test in O, 1, 2 groups shows that: both
groups with Peganum harmala and Piper longum
rubbing oil contact have a significant difference
with control group(** = P <0.01 and *** = P
<0.001)(Figure3).

-~ Gl=control
-& G5=peganum harmala oil
-k G6=Long paper oil

Pain score
N

Pain score

Time (0-60Minutes)

G1 =control, G2 = in contact with Peganum harmala oil,
G3 = in contact with Piper Longum oil

Fig. 1.Comparison the pain amount during the 60
minutes of the formalin test in the O group withl and
2groups (experimental groups compared with control
group and values are expressed as an average taverage

of the standard deviation).
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Pain score

Groups (in 0-5 minutes)

PH =Peganum harmala LP= Long peper
G1 =control, G2 = in contact with Peganum harmala oil,
G3 = in contact with Piper Longum oil

Fig. 3.Comparison the pain amount during thel0-30
minutes (the environmental stage of pain) of theformalin
testin0, 1 and 2 groups (experimental groups compared
with control group and values are expressed asan average
+ average of the standard deviation).(*** = P <0.001)
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Comparing the pain score during the 15-
60 minutes (the chronic pain stage) in Formalin
testin 0, 1, 2 groups showsthat: both groupswith
Peganum harmala and Piper longum rubbing oil
contact have a significant difference with control
group (* =P<0.05and ** =P<0.0Land *** =P
<0.001) (Figure4).
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Groups (in 0-5 minutes)

PH =Peganum harmala LP= Long peper
G1 =control, G2 = in contact with Peganum harmala oil,
G3 = in contact with Piper Longum oil
Fig. 2.Comparison the pain amount during the 0-5
minutes (the acute pain stage) of the formalin test in O,
1 and 2 groups (experimental groups compared with
control group and values are expressed as an average +
average of the standard deviation).(*** = P <0.001)

3-

Pain score

Groups (in 16-60Minutes)

PH =Peganum harmala LP= Long peper
G1 =control, G2 = in contact with Peganum harmala oil,
G3 = in contact with Piper Longum oil

Fig. 4.Comparison the pain amount during thel5-60
minutes (the chronic stage of pain) of the formalin test
in 0, 1 and 2 groups (experimental groups compared
with control group and values are expressed asan average
+ average of the standard deviation). (*** = P <0.001)
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DISCUSSION

In this research, the effect of Peganum
harmala and Piper longum rubbing oil analgesic
was studied in rubbing form in male ratsby using
formalin test. Resultsfrom this study showed that
Peganumharmala and Piper longumwere reduced
the paininrats. We examine the effect of Peganum
harmala analgesic at first.

Theeffect of Peganumharmalaanalgesic
is due to its chemical composition which means
BetaCarboline (Harmalyn, Norharmalyn, harmine
and harmalol). Peganum harmala plant’s Beta-
carboline was created analgesic with a dose-
dependent manner in both early and late phases of
the formalin test. The initial phase pain of the
formalin test is the result of direct stimulation of
pain receptors nerves. While the delayed phaseis
the result of the acute tissue injury and
inflammatory process resulting from it®°,
Medications that their analgesic effects have
central mechanism, almost equally affected both
phases of the formalin test. While the pain killer
medi cations that act as environmental way, affect
more in the delayed phase of the formalin test.
This effect isincluded pain control resulted from
prostaglandin production and releasing in the
inflammatory process®.

One of the substances that have a
fundamental rolein creating pain and inflammation
inthe body are prostaglandins®. A Beta Carboline
effect of Peganum harmala plant in both phases
of formalintest isconfirming their central effects.
The analgesic effect of Peganum harmala is
through inverse agonist effect on the surface of
benzodiazepine receptors. The analgesic effect of
Peganum harmala is done mediated through
inverse agonist mechanisms on the surface of
GABA receptors®.

Beta-carboline control MAOActivity and
increase the concentration of amines such as
norepinephrine, serotonin and dopamine in the
neural synapses that are involved in thoughts,
emotions, memory and regulating some functions
of the body?’. Some researchers have shown that
beta-carboline will increase the concentrations of
norepinephrine, serotonin and dopamine in
different neurons synapses of rat’s brain with
releasing of serotonin and catecholamine.
Serotonin, which is secreted in the spinal nerves,
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can suppress pain'®. Piper longum extract main
components include; Flandren and Kennedy Nin
and Chavisyn and piperine®. In separate studies,
the analgesic properties of these compounds are
asfollows:

Piperineisapurified alkaloid from black
pepper that isalso in Piper longum. Recent studies
showed on pharmacological effects of Piperine
showed that Piperine has analgesic effects that
these effects are caused from the impact on
neurotransmitters such as catecholamine and
serotonin.

| perine, inthe central nervous systemwas
as a reduction of physical activity and anti-fever
and a pain relief and has anti-inflammatory
activity®> 3, Flandren has anti-inflammatory and
analgesic properties®. It is also used in the
perfumery industry dueto its pleasing fragrance®.
In another study, the analgesic effect of the aerial
parts of rosemary (Rosemarinus officinalisL) has
been provenandg as chromatographic analysis
showed that Flandren is one of rosemary extract
componentsand probably hasarolein the process
of analgesia and pain relief, but no research has
been done on its mechanism of action®®.

As a result, according to the above
discussion, itislikely that the analgesic medicinal
effects of hydro alcoholic Piper longum plant
extract are depending on its composition which
means Flandren, KennedyNin, Chavisyn and
piperine especially Flandren and piperine. These
compounds together have caused a significant
decreasing of pain score in receiving the extract
group of all phasesof theformalintest. Combining
the two extracts was reduced the pain. It was
expected that its analgesic effect will be stronger
than either of the extractsalone, but the result was
not like that and its analgesic effect was at the
extract alone.
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