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Abstract

Low-back pain is a common disease and a considerable economic burden in modern societies.
Complementary and alternative therapies for assisting management of pain and disability are sought
by a large number of patients. In the present work, the most common herbs used to manage Low-back
pain in Iranian traditional medicine (Persian medicine) and current literature has been investigated.
Chapters about low-back pain (“Vaja-e Zahr”), and radiculopathy (“Erghonnasa”) and sciatica from
Liber Continens (Alhavi) and Canon of Medicine were reviewed. All types of plant usage mentioned
in the books including oral, rectal, and topical administration, either alone or in combination were
recorded. Descriptive statistics (frequency distributions) were used to report the findings. The current
literature were searched with “herbal medicine” and “low-back pain” medical subject heading (MeSH)
terms in PubMed, EMBASE, ScienceDirect, Scientific Information Database (in Persian), and Google
Scholar databases, to investigate medicinal usage of the most suggested plants. Citrullus colocynthis L.
Schrad was the most common plant that Rhazes used in compounds and a significant herb used by
Avicenna for management of low-back pain and sciatica. Fruit was the main part and rectal route was
the main type of administration of colocynth for low-back pain management. In conclusion, we have
proposed a new use of Citrullus colocynthis for management of low-back pain and sciatica according
to the evidences from Persian medicine. According to current literature survey, no study has yet
investigated or suggested the usage of Citrullus colocynthis for low-back pain management. Further
laboratory and clinical studies are required to confirm the safety and efficacy of this plant or its
components in low-back pain and sciatica management.
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Introduction

Reported by the global burden of diseases (GBD) The one-month and lifetime prevalence of LBP is
disability-adjusted  life-years (DALY) and estimated to be 35-37% and 70-85%, respectively;
Injuries and Healthy Life Expectancy (HALE) and it is the most prevalent in people aged 45-59
Collaborators, worldwide all-age DALY for low- years [2,3]. Despite several diversified treatments
back pain counted to 72.3 million in 2013 [1].
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available, low-back pain management still has
remained with high prevalence of failure[4].

In a survey conducted by World Health
Organization, 70-80% of world's population rely
on nonconventional and herbal medicine in their
primary health care. Traditional medicinal plants
are used to develop significant drugs and
biological active compounds [5]. Research in
complementary and alternative medicine has
been amplified in the past 20 years and many
traditional treatments, such as traditional massage
techniques and herbal treatments are suggested
for the condition [6]. Iranian traditional medicine
(Persian medicine) has a history of over 7000
years [7]. Abu Bakr Muhammad ibn Zakariya
Razi (865-925 AD), also known as Rhazes, and
Abu Ali Al-Hossein Ibn Abdullah Ibn-e-Sina
(980-1037 AD), known as Avicenna, were the
two greatest physicians of history [7,8]. “Alhavi
fi-Al-teb” known as Liber Continens by Rhazes,
and Canon of Medicine by Avicenna are the most
complete references of Iranian traditional
medicine [9-12].

Both mentioned books were reviewed to find the
most common plants used in traditional Persian
remedies for management of low-back pain and
sciatica, and compared with recent evidences
from conventional medicine.

Methods

Persian medicine is a 10000 years old science
with several sources [13]. Two books of Canon
of Medicine and Liber Continence were selected
as the most well-known references of Persian
medicine to execute a simple manual text data
mining to find the most common plants in
compounds for management of low back pain
and sciatica that Rhazes and Avicenna have
disclosed. Consequently, the main plants in
modern literature for usage in low-back pain
management were investigated.

Chapters about low-back pain “Vaja-e zahr”, and
radiculopathy and sciatica “Erghonnasa” from
Liber Continens and Canon of Medicine were
reviewed in this study. All types of plant
administration including oral, rectal (enema and
suppository), and topical usage, either solely or in
compounds were recorded to find the most
mentioned herbs used to manage low-back pain
and sciatica. All compounds were added to the
data sheet manually, and double-checked by two
different authors. The third check was done by

searching the plant names from the data sheet,
through the chapters by using Microsoft word
"find" tool. The plants that were mentioned for
any other reason than management of low-back
pain or sciatica were omitted manually.

The data was gathered in MS Excel datasheets
(Microsoft, USA), and was analyzed by IBM
SPSS v.22 (IBM, USA). Descriptive statistics
(frequency distributions) was used to report the
findings. The scientific names of the plants were
matched with "Dictionary of Iranian plants
names" and "Matching the old description of
medicinal plants with the scientific ones " [14,15].
After finding the most common plants in
traditional literature, current literature was also
searched for plant use for low-back pain, with
"herbal medicine", "Medicinal herb" and “low-
back pain” medical subject heading (MeSH)
terms in PubMed, EMBASE, ScienceDirect,
Scientific Information Database (Persian), and
Google Scholar databases.

Results and Discussion

Table 1 shows the frequency distribution of
medicinal herbs suggested for management of
low-back pain and sciatica in traditional literature.
The herbs mentioned less than 10 times were not
reported. Citrullus colocynthis was the most
common herb used in Iranian traditional
medicine (Persian medicine) for treatment of
low-back pain and sciatica (n=41). Rhazes
mentioned Citrullus colocynthis in 31 remedies
that was described in Liber Continents. The next
two common plants suggested by Rhazes were
Vitis vinifera (n=28) and Centaurea centaurium
(n=17). Avicenna, as well, mostly suggested
Citrullus colocynthis (n=10), and
Anacyclus pyrethnrum (n=8) for low-back pain
management.

Herbs suggested as treatments of choice
“Mojarrabat” for management of low-back pain
and sciatica in both mentioned books have been
shown in table 2. Treatments of choice
“Mojarabat” are the plants or materials that are
highlighted by the authors that are more effective
in treatment of the condition.
Citrullus colocynthis (11/93), Vitis vinifera (as
wine and vinegar) (6/93) and honey (5/93) were
the most used herbal ingredients in remedies of
choice. Table 3 represents different types of
administration of Citrullus colocynthis, suggested
by Iranian traditional medicine (Persian medicine)
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for management of low-back pain and sciatica.

Table 1. Herbs mentioned for management of low-back pain in two Persian medicine references

Scientific name Common name Traditional name Liber Continens ? Canon of Medicine ? Total
Citrullus colocynthis L. Schrad Bitter Apple “Hanzal” 31 10 41
Vitis vinifera L. Grape Vine “Angoor” (Sharab/Serke”) 28 4 32
Centaurium cyanus L. Centaury “Quanturyun” 17 5 22
Anacyclus pyrethrum L. Pellitory “Akarakara” 10 8 18
Lepidium latifolium L. Pepperweed “Sheytaraj” 12 5 17
Lepidium campestre L. Garden cress “Tare-tizak” 13 2 15
Colchicum autumnale L. Meadow saffron “Soorenjaan” 9 4 13
Capparis spinosa L. Caper bush “Kabar” 12 1 13
Ruta graveolens L. Rue “Sodaab” 7 5 12
Sinapis arvenesis L. mustard “Khardal” 8 4 12
Ferula persica Willd. Sagapenum “Sakbinaj” 11 1 12
Saussurea costus L. Costus “Qost” 6 5 11
Commiphora myrrha Engl. Myrrh “Morr” 7 4 11
Olea europaea L. Olive “Zeytoon” 8 3 11
Cuminum cyminum L. Cumin “kammoon” 6 5 11
Trigonella foenum-graecum L. Fenugreek “Holbah” 9 1 10

#Numbers represent the count of times the plants were mentioned.

Table 2. Treatments of choice “Mojarabat” for low-back pain in Persian medicine references.

Scientific name Traditional name Liber Continens® Canon of Medicine®  Total *
Citrullus colocynthis L. Schrad Hanzal 9 11
Vitis vinifera L. "Angoor" "(Sharab/Serke)" 6
Honey "Asal"

Anacyclus pyrethrum L. " Akarakara "

Centaurium cyanus L. "Qanturyun”

Colchicum autumnale "Soorenjaan"

Lepidium campestre L. "Tare-tizak"

Helleborus niger L.

"Kharbagh-e siah"

2

4 2

4 1 5

2 1 3

2 1 3

1 2 3

3 0 3

2 1 3
Trigonella foenum-graecum L. "Holbah" 2 1 3
Euphorbia lathyris L. "Farfiyun" 1 1 2
Cuminum cyminum L. " kammoon " 1 1 2
Olea europaea L. "Zaytoon" 2 0 2
Capparis spinosa L. "Kabar" 2 0 2
Artemisia pontica L. "Shih" 2 0 2
Lepidium latifolium L. "Sheytaraj" 2 0 2
Iris florentina L. "Irsa" 2 0 2
Ferula asafetida L. "Angdan" 2 0 2
Delphinium staphysagria L. "Mavizak" 2 0 2
Cassia fistula L. "Floos" 2 0 2
Astragalus sarcocolla Dym. "Anzaroot" 1 0 1
Lawsonia alba Lam. "Henna" 1 0 1
Asarum europaeum L. "Asaroon" 1 0 1
Peganum harmala L. "Espand” 1 0 1
Artemisia absinthium L. "Afsantin” 1 0 1
Mentha pulegium L. "Foodanaj" 1 0 1
Thapsia garganica "Tafsia" 1 0 1
Lupinus angustifolius L. "Tormes" 1 0 1
Ruta graveolens L. "Sodaab" 1 0 1
Ferula persica Willd. "Sakbinaj" 1 0 1
Thymus serpyllum L. "Sa'tar" 1 0 1
Laurus nobilis L. "Ghaar" 1 0 1
Piper nigrum L. "Folfol-e Siah" 1 0 1
Vicia ervillia Wi. "Karsanah" 1 0 1
Gypsophila struthium L. "Kondos" 1 0 1
Coriandrum sativum L. "Kozborah" 1 0 1
Daphne mezereum L. "Mazariyun" 1 0 1
Anamirta paniculata Colebr. "Mahi zahre" 1 0 1
Commiphora myrrha Engl. "Morr" 1 0 1
Origanum majorana L. "Marzanjoosh" 1 0 1
Commiphora mukul Engl. "Moghl" 1 0 1
Acorus calamus L. "Vaj" 1 0 1
Costus amarus Rad. "Qost" 0 1 1
Anthemis nobilis L. "Baboone" 0 1 1
Ricinus communis L. "Kherva" 0 1 1
Convolvulus scammonia L. "Sagmunyia" 0 1 1
Aloe vera L. "Sebr" 0 1 1
Populus euphratica L. "Gharab" 0 1 1
Polyporus officinalis Fr. "Gharighoon" 0 1 1
Brassica oleracea L. "Kornob" 0 1 1
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Asparagus officinalis L. "Halyoon"

0 1 1

& Numbers represent the count of times the herbs were mentioned.
Table 3. Suggested uses of Citrullus colocynthis for low-back pain management

in two Persian medicine references.

Parts of plant Type of usage  Liber Continents® Canon of Medicine *
Oral 6 2
Fruit Rectal 6 0
Topical 6 1
Oral 0 0
Root Rectal 1 0
Topical 0 0
Oral 1 0
Hull Rectal 1 0
Topical 0 0
Oral 0 3
Not specified Rectal 9 2
Topical 1 2

Treatment of choice Formulation

Compound 13 6
No Alone 9 2
Compound 7 1
Yes Alone 2 1

# Numbers represent “count” of times the herbs were mentioned.

Fruit was the part mainly used for low-back pain
management; root and hull were also used in the
remedies. Out of 41 remedies consisting 19, 12,
and 10 were administrated rectally (enema and
suppository), orally, and topically, respectively.
As shown in table 3, Rhazes suggested Citrullus
colocynthis in 20 compound remedies and
mentioned its sole use 11 times; note-worthily,
nine of them were treatments of choice, i.e.,
“Mojarabat”. In chapters from Canon of
Medicine related to low-back pain and sciatica,
Avicenna described six compounds and one
remedy made with Citrullus colocynthis alone.
He introduced two of these remedies as
treatments of choice.

PubMed, EMBASE, ScienceDirect, Persian
Scientific Information Database, and Google
Scholar databases were searched from 1970 to
march 2018 and surprisingly, in the current
literature of conventional and evidence-based
medicines, there were no suggestions of Citrullus
colocynthis usage for low-back pain or sciatica
management

The management of low-back pain is still a very
challenging task for physicians and the treatment
and/or out of work costs impose heavy burdens
on nations [16]. Complementary and alternative
medicine is taking place in challenging medical
conditions and the trend of herbal treatment is
rising worldwide. Herbal medication includes
herbal preparations, herbal materials, and herbal
products that are consisted of plant active

ingredients or plant materials and are applied
orally, intravenously, or topically [16]. There are
several types of herbal medications reported for
management of pain, particularly low-back pain,
such as Capsicum frutescens, Salix alba,
Maleluca alternifolia. Commiphora molmol,
Menthe peperita, Arnica montana, Angelica
sinensis, Aloe vera, Thymus officinalis,
Tancaetum parthenium, Harpagophytum
procumbens, and Zingiber officinalis [16]. In a
systematic review, Gagnier et al. investigated
randomized controlled trials for low-back pain
management with herbal medicine. They
concluded that Harpagophytum procumbens,
Capsicum frutescens, and Salix alba could reduce
pain when compared with placebo.

Citrullus colocynthis belongs to the family of
cucurbitaceae. It is also known as bitter apple or
bitter cucumber, and is named “Hanzal” in
Arabic and “Hendavane Aboujahl” in Persian. It
is a perennial or annual herbaceous vine with
angular stems; and the size of fruit approximates
to an orange [5]. The plant natively grows in
desert areas, and is known for its wide range of
medicinal and pharmaceutical usage [17].
Chemical constituents of Citrullus colocynthis
include carbohydrates, proteins and amino acids,
tannins, saponins, phenolics, flavanoids, flavone
glucosides, terpenoids, alkaloids, anthranol,
steroids, cucurbitacins, cardiac glycoloids, trace
elements, and many other chemical groups [5]. In
“Makhzan-al-adviah”, an ancient reference of
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Iranian traditional medicine, medicinal herbs are
categorized in four levels of strength, among
which plants in the level four are the most
powerful and toxic ones and need to be
prescribed very carefully [18]. Citrullus
colocynthis is mentioned with strength level 4 in
warm effect and level 2 in dry temperament.

The toxicity of Citrullus colocynthis is both
mentioned in traditional and recent scientific
literature. The teratogenicity of Citrullus
colocynthis pulp extract was studied in rats and
results suggested that it may cause teratogenic
effect during the first stages of pregnancy [19]. It
is also reported that long term exposure of female
rats to Citrullus colocynthis may cause adverse
effects on fertility and reproductive system [20].
In a case series reported in 2013, four patients
with Citrullus colocynthis intoxication presented
with acute rectorrhagia and bloody diarrhea.
Colonoscopy findings showed mucosal erosions
which completely resolved in two weeks [21].
Curcurbitacin glycoside content of Citrullus
colocynthis has a strongly irritating and painful
effect on mucus membranes. Bloody diarrhea,
vomiting, colic and kidney irritation and
increased diuresis which is progressed to anuria
are the symptoms of overdose and intake of toxic
dosages (0.6 to 1 g). Lethal doses starting at 2 g,
lead to convulsions, paralysis and circulatory
collapse which may lead to death [22].

Colocynth fruit is known as a severe toxic plant;
however the median lethal dose (LDsg) in a
saponin rich extract has been reported to be 200
mg/kg [17]. Dose adjustment would play a key
role in preventing the toxic adverse effects of
Citrullus colocynthis. In traditional medicine,
Citrullus colocynthis was mostly wused in
combination with other medicinal herbs as
combined drugs, or might be processed before
use which could decrease the toxicity.

The main effects that Rhazes and Avicenna were
expecting from Citrullus colocynthis were its
laxative and purgative effects, which would
mainly help to elicit the excessive phlegm and
pathologic substances from the involved tissues,
and the whole body, by discharge them through
the bowel. In Persian traditional medicine,
phlegm “Balgham” is one of the four humors in
body, which it's excess and overload is the
underlying cause of many diseases such as low
back pain. This trait is the main reason that this
herb might be useful for management of diseases,
such as many types of digestive disorders, liver

disorders, neurogenic pains, low back pain and
sciatica 18]. Rhazes and Avicenna noticed
sciatica as the end stage of low-back pain, in
which the pathologic substances were at higher
levels and needed to be removed from the body.
Therefore, it was not surprising that they
prescribed Citrullus colocynthis for management
of low-back pain and sciatica even more than
main traditional musculoskeletal plants, such as
Colchicum autumnale or Commiphora mukul.
Citrullus colocynthis was used solely or in
combination with other herbs through oral, rectal,
or topical administration [18]. The two references
mostly suggested its rectal administration using
different forms of this plant, such as oil and
extracts. Roots, fruits, leaves, and seeds were its
medicinal parts with purgative effects [18]. Both
Rhazes and Avicenna mainly used colocynth fruit
for management of low-back pain. In recent
studies, polar extracts (acetone and methanol
extracts) of its fruit and non-polar extracts
(petroleum ether extract) of its seed demonstrated
the highest anti-inflammatory and analgesic
activity in an animal study conducted by
Marzouk and colleagues [21].

The current literature of complementary and
alternative medicine has not suggested the usage
of Citrullus colocynthis to manage low-back pain
or sciatica [23]. Gerayeli Malek et al. did not
mention the use of colocynth for LBP in a review
of five medicinal plants used in Iranian
traditional remedies [24]. In another review of
analgesic and anti-inflammatory substances in
Canon of Medicine, the authors did not mention
colocynth either [25]. Conventional medicine
also presents no evidence for Citrullus
colocynthis usage for low-back pain or sciatica
management. The reason might be the more
focus on studying the basic effects of colocynth
and not studying its effects on diseases and
conditions [6,26]. However, there are evidences
of antioxidant [5,27], antibacterial[5,17,28,29],
insecticidal[17], anti-diabetic [5,29,30],
insulinotropic  [31,32], hypolipidemic [5,17],
anticonvulsant  [33], hepatoprotective [34],
immuno-stimulating and anti-cancer[5,29,35],
anti-androgenic alopecia [5,36], anti-allergic[17],
anti-inflammatory [21,29,37] and anesthetic and
analgesic [5, 21,38,39] effects of Citrullus
colocynthis. We found an emphasis on its usage
for management of low-back pain and sciatica in
Iranian traditional medicine, which could be a
trigger for future observations and interventions,
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considering the anti-inflammatory and analgesic
effects of this plant.

Regarding the study drawbacks, by reviewing the
two major references of Iranian traditional
medicine, i.e., Liber Continens and Canon of
Medicine, we did not include other sources of
Iranian traditional medicine, which may lead to
exclusion of other medicinal plants used for L
low-back pain BP management.

Conclusions

In the present work, we proposed a new possible
use of Citrullus colocynthis for management of
low-back pain and sciatica according to the
evidences from Iranian traditional medicine
(Persian medicine). The dose adjustment and
safety of the plant or its derived components
should be studied in animals. Further human
clinical studies are suggested to confirm its
efficacy on low-back pain and sciatica
management. We would like to suggest the
method and use of the traditional medicine
literature data mining to find the most possible
useful plants for other conditions and to
investigate more sources compared to this study.
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