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Abstract

Berberis, being one of the oldest therapeutic sources has been frequently used in traditional and modern health
care systems across the globe. It is included in pharmacopoeia of British, India, China and several other
Homeopathic Materia Medica. Out of 29 (6-7%) Berberis species reported for their various ethnobotanical uses,
seventeen (n=17, 3-4%) were found are used to treat almost hundred (n=100) human diseases ranging from skin
irritation to diabetes, cardiac ailments and acquired immune deficiency syndrome (HIV/AIDS). Among these
species, B. lyceum exhibited the widest utility scope with thirty seven (n=37) diseases followed by B. aristata/
chitria (n=32), B. pseudumbellata (n=18), B. holstii (n=18), B. vulgaris/kunawurensis (n=17), B. asiatica
(n=16), B. jeshkeana (n=11), B. aquifolium (n=4), B. petiolaris (n=3), B. ulicina (n=3), B. tinctoria (n=2), B.
haematocarpa (n=2), B. walichina (n=2), B. crataegina (2), B. pachyacantha (n=1) and B. coriacea (n=1).
Different diseases showed differential number of Berberis species used for their treatment. Jaundice and hepatic
disorders are treated with ten (n=10, 5.92%) different species. Eye (opthalemic), malaria and fever were treated
using 8 (4.73%), 6 (3.55%) and 5 (2.96%) species respectively. Fifty seven percent (n=53, 57%) diseases are
treated with different but single species. Review revealed that Berberis species a great potential source for
alternative, safer, effective, less expensive use, instead of various in-effective, expensive and unsafe allopathic
medication. Study was aimed at exploration of various Berberis species used for different human diseases along
with their scale and scope.
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Introduction

According to World Health Organization (WHO),
about 80% (almost 3 billion) people in developing
countries are dependent on traditional practices for
healthcare (Kala, 2000). Medicinal plants have been
critical source for healthcare of indigenous communi-
ties around the world and have helped humanity in
advancement of health management (Basak et al,
2010; Muthu et al., 2006; Makkar et al., 2007). Even
in present day, several societies rely on phyto-therapy
(Muthu et al., 2006; Uniyal et al., 2006; Shinwari,
2010). Moreover, among many others’, they were the
ultimate source of medicinal therapy until synthetic
drugs were developed in the 19t century (Djeridane et
al., 2006; Mollik et al. 2010). Ethnobotany
compliments ethno pharmacological practices which
have enhancing effect on advancement of modern
medicine used to treat most pressing medical issues

faced by the humanity today (Sheng-Ji. 2001).

Berberis is the largest genus among other ca. 16
genera of dicotyledonous family, Berberidaceae. It
contains almost 70-80% (n=450) of total species in
the family (Khan et. al. 2014; Perveen and Qaiser
2010; Bottini et al. 2007; Duke et al. 2002; Loconte,
1993). Almost all the members of the genus found
across the Northern Hemisphere (Perveen and
Qaiser, 2010; Loconte, 1993). Berberis being one of
the very important medicinal plant species used
extensively across several herbal medication systems
including Eastern, Ayurvedic, Unani, Homeopathic
and Modern systems (Sing et al., 2008, Chopra et al.,
1981; Chandra and Purohit, 1980; Jain, 1994).
Besides, several Homeopathic Materia Medica it is
also included in British, Chinese, Indian and Iranian
Herbal Pharmacopoeias (Minaiyan et al. 2011;
Chopra & Chopra, 1933; Xaio, 1983). With known
scientific understanding, Berberis contains Berberine,
which is one of the most active therapeutic agents (Ji

& Shen, 2011; Joshi et al. 2011; Tang et al. 2009).

Berberis species are used for treatment of several
diseases and some most important are cancer,

Cutaneous leishmaniasis; diabetes mellitus, jaundice,

enlargement of spleen, acquired immune deficiency
syndrome (AIDS), osteoporosis, postmenopausal osteo-
porosis, cardiovascular ailments, digestive com-plaints,
ocular trachoma, hypertension, infectious diseases,
cholera, diarrhea, Giardiasis, dysentery, eye troubles,
leprosy and bone fractures etc. (Khan et al., 2013; Yogesh
et al. 2011; Sing et al., 2008; Ahmad et al. 2008;
Gulfraz et al. 2008; Asif et al., 2007; Fata et al. 2006;
Fatehi et al., 2005; Caraballo et al., 2004; Kuo et al.,
2004; Villinski et al., 2003; Janbaza and Gilanib,
2000; Hwang et al., 2002; Ivanoska and Philipov,
1997; Koo and Seang, 1996; Chopra et al., 1981;
Chandra and Purohit, 1980; Gupte, 1975).

This study was aimed at investigations into available
literature, both online and prints, to document
Berberis and its therapeutic uses (pharmacological
and pharmacognosic) across global community in
practice for treatment of various human diseases and
ailments. Different excellent review are available
which focus either species, or their certain feature or
a geographic location or region or any of their
character like taxonomic characters and present
review focus on genus and therapeutic character
specific but without any geographical limitation

which was missing in global literature.

Material and methods

Historical background

One can find good reviews on different medicinal
plants including Berberis, however, there was a
definite need to consolidate all available globally
stretched and dispersed data into one window on
therapeutic features of Berberis species without any
discrimination of location, country, region, species,

character and need.

Geographical and material scope

Review details with global literature inclusive of all
Berberis species reported with pharmacological and
pharmacognosic features in general and traditional
uses practiced across various cultural communities of

the world in particular. This review does not focus
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any community, region or any species and have been

included without any discrimination.

Fig. 1. Distribution of Berberis species across the

globe. Map taken from Ahrendt 1961 and optimized.

Sources of review

Review has focused on available online research papers,
journals, data bases (i.e. PubMed, Phytochemical and
Ethnobotanical Databases (Dr. Duke's Phytochemical
and Ethnobotanical Databases), Plants for a Future,
Patents Database, International Bibliographic Infor-
mation on Dietary Supplements (IBIDS), HerbMed,
AGRICOLA (AGRICultural OnLine Access), American
Indian Ethnobotany Database, Operated by the Natural
Products Alert Project (NAPRALERT), AyuHerbal
Catalog of Indian Medicinal Plants, CAM on PubMed,
EthnobotDB and American Indian Ethnobotany
Database), other digital resources in access at
libraries and print material. We do not claim to access
100% material however, maximum efforts have been
made to include reported Berberis species with
different ethnobotanical uses, various treatments in
practice among traditional communities and their

pharmacological and pharmacognosic features.

Data analysis

Data so gathered has been processed, analyzed and
projected using Microsoft Excel-2010, Microsoft
Office Picture Manager and Statistical Package for
Social Sciences (SPSS).

Results

Berberis for treatment

At least 29 Berberis species have been reported to be
used infrequently for almost hundred (100) diseases

across the globe (table 1). Berberis is used for

treatment of various infectious, non-infectious and
several physiological diseases ranging from its use as
an antiseptic agent to dealing with cancer and AIDS.
Different Berberis species with differential use scope
have been reported which can be categorized into five
different groups. These groups may be as following;

1. Berberis without Pharmacognosy

2. One disease-one Berberis (Mono-Barberry)

3. Berberis for two diseases (Di-Barberry)

4. Berberis for 3-9 diseases (Oligo-Barberry)

5. Berberis for more than 10 diseases (Poly-Barberry)

1. Berberis without Pharmacognosy

There are hundreds of Berberis species reported
taxonomically and even with ethnobotanical uses but
without any utility reported for treatment of any
diseases. Such members of Berberis are grouped into
‘Berberis without pharmacognosic’ use. Out of 29
Berberis species reported for various ethnobotanical
uses, at least 13 found no record available under the
given scientific name about its use as drugs or
medicine (fig. 2). Some of these Berberis species are
B. aetnensis, B. aetnensis, B. holstii, B. brandisiana,
B. orthobotrys, B. orthobotrys subsp. orthobotrys, B.
subsp. umbellata, B. subsp. gilgitica, B. parkeriana,
B. thunbergii, B. sargentiana, B. buxifolia, B.
canadensis, B. ruscifolia. However, in some cases,
these species or subspecies are used as drugs but have
been mentioned its species nomenclature and not its
subspecies, e.g.

B. pseudumbellata subsp. gilgitica and

B. pseudumbellata subsp. pseudumbellata.

Fig. 2. Shows diseases treated using only one berberis

species.
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Table 1. Comprehensive details of diseases and various Berberis species reported for their pharmacognosic and

ethnobotanical uses globally.

w
# @
g Diseases - 5
-g ,::E ] g 2 g g
= =
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; R R bR RN FER R E T
Z RSP FPEEEEL L BT L

Spp # 1 23456 7 8 91011121314 1516 17 18 1920 21 2223 24 2526 272829

1 Abortion prevention X

2 Acute diarrhoea X

3 Aging Enhancer X

4,.1 AIDS X X

5 Allergic disorders X

6 Ameobiasis X

7 Analgesic X

8 Antiarrhythmic X

9 Anti-inflammatory X

10 Aphrodisiac X

11 Arthritis X

12,.1 Asthma X X

13,.1 Astringent X X

14,.1-.3 Backache X X X

15,.1,.2 Bleeding piles X X

16 Blood Pressure X

17,.1-.3 Blood Purifier X X X

18 Bloody urine X

19,.1 Body pains X X

20 Boils X

21,.1,.2 Bone fractures X X

22,.1-.3 Cancer (anticancer) X

23,.1 Cardiac X X

24 Ceaseless menstruation X

25 Cholera X

26 Cholesterol Dissolution X

27 Chronic pelvic pain syndrome X

28 Chronic prostatitis syndrome X

29 Cold X

30,.1 Conjunctivitis X

31,.1 Cough X

32,.1-.8 Diabetes X X X

33 Diaphoretic X

34,.1-.9 Diarrhea (anti-diarrhea) X X X

35,.1 Diuretic X X X

36 Ear Troubles X X

37,.1 Enlarge liver X X

38 Expectorant X

39,.1-.13 Eye (Ophthalmic) X X X X X X X X
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40,.1-.5 Febrifuge X
41,.1-.5 Fever X X X X X
42 Gall bladder stone dissolution X
43 Gingivitis X
44 Headache X
45,.1 Hemorrhoids X
46 Impotence X
Inflammation (anti)acute and
471 chronic x X
48 Intermittent fever X
49,.1-.8 Internal wounds X X
50,.1 Intestinal colic X
51,.1,.2 Intestinal disorder X X
52 Intestinal parasitic infections X
53,.1-.14 Jaundice X X X X X X X X X X
54 Joint pain X
55,.1 Kidney related
56,.1 Leucorrhea X
57,.1-.3 Liver (hepatic) X X X X X X X X X
58,.1 Liver congestion X
59,.1-.4 Malaria X X X X X X
60,.1-.3 Menorrhagia X X X
61,.1 Mouth ulcer X X
62 Oriental Sore X
63,.1 Osteoporosis (Anti-osteoporotic) X
64 Pesticidal X
65,.1 Piles X X
66 Pneumonia X
67 Pustules X X
68 Remittent fever X
69,.1-.3 Rheumatism X X X
70 Scabies X
71 Sedative X
72,.1 Sexually transmitted infections X X
73,.1-.3 Skin Diseases X X X X
74 Skin eruptions X
75 Skin pigmentation X
76,.1 Skin ulceration X
77 Snake bite X X
78,.1 Sore throat X
79,.1 Spleen enlargement X X
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80,.1-.3 Stomach pain/Stomachache X X X X
81 Sun blindness X
82 Swelling removal X
83,.1-.4 Throat pain X X
84 Tonic X X X X
85 Toothache X
86 Typhoid X
87,.1 Ulcer stomach X X X
88,.1,.2 Urinary problem X X
89 Uterine inflammation X
90 Women specific
91,.1,.2 Wounds external X X X
92 Yellow fever X
93,.1 Obesity reducing X
2. One disease-one Berberis (Mono-Barberry) ol
m

During the study there are at-least three (3) species
found to be used to treat only one human disease (fig.
2 & 3). These Berberis species are B. pachyacantha,
B. aquifolium and B. coriacea. There are at-least fifty
three (53) diseases are reported to be treated using
only one Berberis species (table 1 & fig. 4). Results
show, that on an average each Berberis species serve

(treated) almost 18 (n=17.66) diseases.

3. Berbertis for two diseases (Di-Barberry)

Study reveals that there are at-least four (4) Berberis
species found with pharmacognosic characteristics
used for treatment of only two (2) human diseases.
These Berberis species are B. tinctoria, B.
haematocarpa, B. walichina, B. crataegina (fig. 3).
These species are used for diverse diseases and some
common, however in total diversity, there are at-least
twenty one (21) ailments are recorded. Furthermore,
when averages are calculated between Berberis versus
number of diseases, each Berberis is used to treat at-

least 5 (n=5.25) diseases.
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Fig. 3. Shows Berberis spp. used for various (number)

diseases.

4. Berberis for 3-9 diseases (Oligo-Barberry)

There are two (n=2) Berberis species found having
treatment record for three to nine (n=3-9) diseases
(fig. 3). These species are B. petiolaris and B. ulicina
(table 1, fig. 3 & 4). Under this category, only nine
(n=9) diseases are recorded with a maximum average

of 4.5 diseases for each species.
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4. Berberis for more than 10 diseases (Poly-
Barberry)

There are eight (n=8) Berberis species with wider
pharmacognosic scope ranging from it use for
treatment of 4 human diseases to a maximum of 37
ailments. These species are B. lycium (n=37), B.
aristata/chitria (n=32), B. pseudumbellata (n=18),
B. holstii (n=18), B. vulgaris/ kunawurensis (n= 17),
B. asiatica (n=16), B. jeshkeana (n=11) and B.
(n=4).
maximum of thirty seven (n=37) which is the highest

aquifolium Berberis Lycium shows a

record of its pharmacognosic utility scope (fig. 3, 4 &
table 1). There are eighty three (n=83) diseases

recorded treated by these eight species in total

making an average of 10 (10.4) for each species.

10
Jaundice
AR 10
Spleen enlargement
Snake bite

10
l“’“';E’t‘é?fabhmmm[ )
Malaria
Fever

STD 6 Skin Diseases

Pustules 5 Stomach pain

Piles 4 Backache

Mouth ulcer 2 Blood Purifier

Intestinal disorder E Diabetes
2
2

Internal wounds Diarrhea

Inflamation 3 Manorrhagia

Enlarge liver Rheumatism

Ear Troubles Tonic

Diuretic Ulcer stomach

Cardiac Wounds external
Bone fractures AIDS

BOB RN piles AstrinfgHtma

Fig. 4. Shows Berberis spp. used for various (number)

diseases.

Discussion

Taxonomic and field based studies have documented
almost 450 Berberis species from all over the world
(Landrum, 1999; Ahrendt, 1961). Moreover, almost all
of these species found across Northern Hemisphere
except few species reported from Southern
Hemisphere (Landrum, 1999; Chamberlain and Hu,
1975). Out of total described species, only six percent
(6.0-6.5%) Berberis species have been stated for their
ethnobotanical uses globally. Whereas, only 3-4%
(n=17) have been explored for being used as drugs or
medicine traditionally and allopathically. Most of the
data gathered in this regard comes from Asia

exhibiting and supporting the idea of previous

researchers that Asia is home of Berberis. Traditional
communities across these countries are valuable for
their folk wisdom and ethnobotanical practices
carried over thousands of years. However,
ethnobotanical knowledge is on decline and therefore,
it is important to explore ethnobotanical information,
knowledge, skills and wisdom before it is further
depreciated (Khan et al. 2013). Such documentation
enables humanity to diversify and come up with
alternatives for healthcare and challenging health

issues.

Berberis species reported without any pharmacognosic
characteristics are limited (n=13) because of lack of
taxonomic description such as use of name of
subspecies, varieties or forma. Which means that
present number i.e. 17 species with pharmacognosic
character is arbitrary and it can rise, even all of these
species can be used for different diseases. In doing so B.
pseudumbellata subsp. gilgitica and B. pseudumbellata
subsp. pseudumbellata have also not been reported
for their ethnopharmacological use and are repres-

ented as B. pseudumbellata only.

Berberis is an important medicinal plant with
potential alternative to several allopathic medicines
used to treat cancer, diabetes mellitus and several
others described in the table. Furthermore, this
medicinal plant offers safer, cheap and easy access. It
also exhibit potential to replace available drugs used
to cure cancer and other challenging diseases in
future. Further scientific investigations can help
thousands of traditional and pro-poor communities to
impact their poverty if its products are diversified and

made them available in the market.
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