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1. Introduction

World health organization (WHQO) has defined diabetes mellitus (DM) as a chronic disease
caused by inherited and/or acquired deficiency in production of insulin by the pancreas, or by the
ineffectiveness of the insulin produced (WHO, 1999; ADA, 2015; Li et al. 2004). It is a
metabolic disorder of endocrine system which is characterized by hyperglycemia or
hypoglycemia. Diabetes is categorized into two types i.e. insulin dependent )type 1( and insulin
independent )type 2(. Type 1 diabetes (insulin dependent) is caused due to the failure of pancreas
to produce insulin. This form develops most frequently in children and adolescents. On the other
hand, Type 2 diabetes (insulin independent) results from impaired action of insulin in body. This
type is more prevalent in adults in comparison to type 1 diabetes (Nagalakshmi et al. 2017) and
contributes to about 90 percent of the adult cases worldwide. Presently, about 300 million people
are reported to be suffering from diabetes worldwide (Tasabang et al. 2016). According to WHO
1999, in entire globe an estimated 3.4 million deaths occurs per annum due to high blood sugar
levels.In India, the number of diabetic patients has been increased from 31.7 million in 2000 to
69.1 million in 2016 (Khavane et al. 2017). A record increase of 117% has been noticed in
diabetic patients in last 16 years andIndia has now been declared as “Diabetic Capital” of the
world (Times of India, 2017). Diabetes also increases the incidents of hypertension and
approximately 70% of diabetic patients suffer from this side effect. Hypertension is related to
increased risk of cardiovascular diseases (CVD) in diabetic patients (Dhaliwali et al. 2015).
Diabetes has no permanent cure but can be controlled or suppressed with the help of chemical or
natural ways.Various chemical drugs like miglitol, acarbose, metformin etc. are used in the
management of diabetes (FDA, 2018) whereas traditional medicinal systems rely on herbs to
suppress diabetes. Researchers are still trying to find a medicine or product which can eradicate
the disease from the roots (Li et al. 2004). Due to the lack of any solid claimant for the treatment
of diabetes till date, many people continue to trust the indigenous medicinal systems. Hence, it is
important to review the various traditional medicinal systems, important herbs, their bioactive
compounds and mechanism of treatment to generate useful information to carry future studies
and develop drugs for the treatment of DM. Every civilization has developed indigenous
medicinal systems to treat or cure diseases with the help of locally available materials. The age-

old experience of thousand years in medical therapy has made these systems more reliable.
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Majority of population trusts the traditional medicinal systems over allopathic system due to its
lesser known health implications. Among the traditional medicinal systems; Indian Ayurveda
system, Chinese traditional medicinal system, Arab traditional medicinal system and African
traditional medicinal system are world renowned and a crisp review of these medicinal systems
has been presented here. A variety of herbal plants and trees used for the treatment of DM, their

bioactive components, mode of action and related animal studies have been discussed here.



2. Problem background

Diabetes is a chronic metabolic disorder with no permanent cure. In diabetic patients, a regular
medication is required to keep the blood glucose level under control. The branded products are
more expensive than their indigenous counter parts and hence put a huge burden on diabetic
patients. At the same there is no assurance regarding the quality of indigenous medicines as the
quality varies significantly. Hence, there is a need of documentation and quality evaluation of

indigenous medicines.



3. Review of Literature
3.1 Diabetes Mellitus

Diabetes mellitus is a chronic disease caused by inherited and/or acquired deficiency in
production of insulin by the pancreas, or by the ineffectiveness of the insulin produced (WHO,
1999).

3.2 Different traditional medicinal systems for the treatment of diabetes mellitus

Every civilization has developed indigenous medicinal systems to treat or cure diseases with the
help of locally available materials. The age-old experience of thousand years in medical therapy
has made these systems more reliable. Majority of population trusts the traditional medicinal
systems over allopathic system due to its lesser known health implications.Among the traditional
medicinal systems; Indian Ayurveda system, Chinese traditional medicinal system, Unani
traditional medicinal system and African traditional medicinal system are world renowned and a
crisp review of these medicinal systems has been presented here.A variety of herbal plants and
trees used for the treatment of DM, their bioactive components, mode of action and related

animal studies have been discussed here.
3.2.1 Traditional medicinal system prevalent in India

Ayurveda is the major traditional system practiced in India. It is primarily based on plants and
herbs. A list of indigenous flora i.e. Neem )Azadirachta indica), Babul )Acacia arabica(, Kawar
)Aloe barbadensis(, Peepal )Ficus religiosa(, Jamun )Eugenia jambolana), Karela YMomordica
chartantia(, Lahsun )Allium sativum) etc. are used to treat DM (Modak et al. 2007). These herbs
are rich in antioxidants and phytochemicals. Phytochemicals increase antioxidant enzymes like
catalase and glutathione, which supress the high glucose levels and hence increases the insulin
production in the body (Rizvi and Mishra, 2013). Many ayurvedic medicines comprising of these
herbs or their active components are commercially available in India. A separate ministry
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy (AYUSH) has been
constituted under government of India with a purpose to develop education and research in

indigenous medicinal system. By seeing the popularity of indigenous medicinal systems, All



India Institute of Ayurveda has been established in national capital Delhi by government of India
(Zee News India, 2017).

Table 3.1: Popular Indian herbs used for treatment of diabetes mellitus

Plant name Parts Bioactive compounds | Related animal studies | References
(Botanical used
name/Family)
Peepal Leaves, | Flavonoids, Aqueous extracts of bark | (Makhija et al.
(Ficus bark, glycosides, alkaloids, | of peepal (50 and 100 | 2010)
religiosa/Morac | fruits, | steroids, saponins, | mg/kg body weight) | (Pandit at al.
eae) roots, vitamin C in non- | showed hypoglycemic | 2010)
seeds enzymatic, enzymatic | effect in streptozotocin
constituents are | induced diabetic rats.
catalase, peroxidase
etc.
Blackberry Leaves, | Alkanoids, flavonoids, | Aqueous extract of seeds | (Prince et al.
(Syzygium roots, tannins, saponins, | of Syzygium cumini (2.5 | 1998)
cumini or | bark, sterols, carbohydrates, | g and 5 g/kg body
Eugenia stem, polyphenols, ellagic | weight) showed
jambolana seeds acid, salicyclic acid, | hypoglycemic effect in
/Myrtaceae) fibre alloxan induced diabetic
rats. (Sharma et al.
Ethanoilc extract of seeds | 2003)
of Eugenia jambolana
(100 mg/kg body weight)
showed  hypoglycemic
activity  in alloxan
induced diabetic rats.
Bitter melon Pulp, Triterpene,  proteid, | Aqueous extract of bitter | (Alam et al.
(Momordica seeds steroid, alkaloid, | melon  lowered  the | 2015)
charantia/Cucu | and inorganic, lipids and | glycemic response to | (Joseph  and




rbitaceae) leaves | phenolic compounds, | both oral and | Jinni, 2013)
saponins,  charantin, | intraperitoneal  glucose
resins load in normal mice
without  altering  the
insulin response.
Agueous extract powder
of fresh unripe whole
fruits at a dose of 20
mg/kg  body  weight
reduced fasting blood
glucose by 48%.
Aloe vera Leaves | Anthraguinones, Anthraquinone extract of | (Youssef and
(Barbadensis extract | glycosides, vitamins | leaf pulp of aloe vera | Messiha, 2013)
mill/Asphodelac YA, C, E( lipids, | (300 mg/kg body weight)
eae) sterols, gibberlins, | showed hypoglycaemic
pseudoprototinosaponi | effect in streptozotocin
n Alll and | induced  adult male
prototinosaponins albino rats.
Alll
Garlic Whole | Alkaloids, saponins, | Minerals and vitamin | (Divya et al.
(Allium sativun steroids, extract of garlic juice (1 | 2017)
[Amaryllidaceae carbohydrates, ml/100 g body weight) | (Demerdash et
) tannins,  flavonoids, | showed  hypoglycemic | al. 2005)

terpenoids, phenolics

effects in alloxan induced
diabetic rats.

Garlic oil (50 mg/kgbody
weight) showed
hypoglycaemic effect in
streptozotocin  induced

white male albino rats.

(Ohaeri, 2001)
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3.2.2 Traditional medicinal system prevalent in China

In traditional Chinese medicinal system, diabetes is categorised as Xiaokezheng and
Xiaodanzheng. Predominance of yin deficiency explains the syndrome differentiation of the
disease. According to the religion of China, yin deficiency means negative forces which are
present in the food and the universe.There should be a positive balance between yin )negative
forces( and yang )positive forces(. According to Chinese theory these forces regulate the life of
their people. Even if one of these forces is lacking, it results in the symptoms of DM.
Inflammation in the stomach, deficiency of kidney yin, deficiency of gi and yin or yin and yang
has been described as the symptoms of DM. The yin-deficiency may be due to emotional
disorders, overstrain, improper diet and excessive sexual activities. Chinese doctor suggests the
use of integrated treatment for diabetes. The treatment includes nourishing yin, moistening of
dryness and increasing fluid production. They usually mix two or more herbs together to make
one formula which shows hypoglycaemic activity as well as suppress the symptoms caused by
the DM (Xie et al. 2011). Chinese herbs are reported to be most effective for type 2 DM, when

they are consumed in mixture form.

Table 3.2: Important Chinese herbs for treatment of Diabetes mellitus

Chinese Botanical | Parts | Bioactive Related  animal | Reference
name/Engli | name/Fa | used | compounds studies
sh name mily
Shu di | Rehmanni | Roots | Catalpol, phenethyl | Oligosaccharide in | (Zhang et al.
huang/Reh | a alcohol, rehamanniae (100 | 2004)
mania root | glutinosa/ leucosceptoside, mg/kg body
Scrophula glycosides, weight) showed
riaceae monocyclic hypoglycemic
sesquiterpenes, effects in alloxan
pinellic acid, | induced  diabetic
mannitol, ajugol, | rats.
uracil, raffinose,
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terpenoids

Guang fang | Stephania | Roots | Alkaloids, Alkaloids present | (Semwal et al.
Ji/Hang tetrandra tetrandrine, in Stephania | 2010)
fang ji moore/Me protoberbrine, tetrandra S.| (Jung et al
niperm morphinane, Moorehas been | 2006)
aceae phenanthrene, reported to cause
steroids, terpenoids, | anti-hyperglycemic
lignans, coumarins | effects in
streptozotocindiabe
tic mice at a dosage
of 1 mg/kg body
weight.
Huang Rhizoma | Roots, | Isoquinoline, Berberine extract | (Tang et al.
lian/Coptis | coptidis/R | stem, | alkaloids, berbrine, | of coptis (200 | 2006)
goldthread | anuncula | seeds, | palmatine, mg/kg body | (Wang et al.
leaves | jateorrhizine, weight) showed the | 2004)
epiberbrine, hypoglycemic
coptisine activity in alloxan
diabetic rats.
Huang Radix Roots | Isoflavones, Ethanolic extracts | (Xiao et al.
Qi/Milk astragali/ isoflavonoids, (2 o/kg body | 2008)
vetch root Fabaceae saponins, galoside 2, | weight) showed | (Hoo et al.
astragaloside, hypoglycemic 2010)
polysaccharides activity in db/db
induced  diabetic
mice.
Bai Ginkgo Leave | Flavonoid Gingko protein | (Rudge et al.
guo/Maiden | biloba/Gin | s glycosides, terpene | extracts (200 | 2017)
hair tree kgoaceae lactones, ginkgolic | mg/kg body
acids weight) showed

hypoglycaemic

12




activity in pregnant
rats and effect on
their reproductive

outcome.

3.2.3 Unani medicinal system

Unani system of medicine deals with various conditions of health and provides promotive,
preventive and curative health care. Scientific principles and holistic concepts of health and
healing are the basis of Unani treatment system (Subbarayappa, 2001). This system is practiced
in India, Bangladesh, Pakistan, Srilanka, Nepal, China, Iran, Irag, Malaysia, Indonesia, Central
Asia, Middle Eastern countries, some African and European countries (Rahman et al. 2013).
Arabs developed the Unani medicinal system into elaborate medical sciences and its teaching
was started in Greece. So, Unani medicinal system is also known as Greco-Arab medicinal
system (Husain et al. 2010). Unani medicinal system is based on four humors. These are 4 fluids
of body i.e. blood, phlegm, yellow bile, and black bile which are related to mental, emotional,
spiritual and physical causes of any disease. The humors are assigned temperament such as blood
is hot and moist, phlegm is cold and moist, yellow bile is hot and dry, and black bile is cold and
dry (Rahman et al. 2008). Procedure of diagnosis of any disease in Unani medicinal system

includes body heat, urine and stool examination, observation and palpitation.

Table 3.3: Herbs used for the treatment of Diabetes mellitus in Unani system

Herb Botanical Parts Bioactive Related  animal | References
name | name/ Family used compounds studies
Bitter | Citrullus Fruits, Glycosides, Saponin extracts of | (Abdel-Hassan et
apple colocynthus/Cuc | leaves, alkaloids, rind of bitter apple | al. 2000)
urbitaceae roots and | flavonoids, (50 mg/kg body | (Hussain et al.
stem carbohydrates, weight) showed | 2014)

phenolic acids, | hypoglycemic

tocopherols, effect in alloxan

carotenoids diabetic rats and

13




rabbits.

Virgin® | Fagonia indica | Whole Glycosides, Methanolic extracts | (Anil et al. 2012)
S brum orFagonia | plant saponins, of juice of virgin’s | (Kamran et al.
mantle | cretica/Zygophyl tannins, mantle (500 mg/kg | 2017)
laceae alkaloids, body weight)
flavonoids, showed
anthraquinones, | hypoglycemic
coumarins, effects in alloxan
phenols induced  diabetic
rabbits.
Cape Melia Fruits, Flavonoids, Methanolic leaf | (Munir et al. 2012)
lilac azedarach/Melia | leaves, phenolic, extract showed | (Sultana et al.
ceae stem, linoleic acid, | increase in wound | 2014)
bark saponins, healing capacity in | (Vijaya et al. 2012)
terpenoids, alloxan diabetic
glycosides, rats.
rutins, alkaloids
Spiny | Mimordica Fruits, Phytic acid, | Methanol extracts | (Talukdar et al.
gourd | dioca/Cucurbits | seeds alkaloids, of spiny gourd (300 | 2014)
flavonoids, mg/kg body | (Gupta et al. 2011)
steroids, weight) showed
saponins, anti-diabetic
triterpenoids, activities in
lectin streptozotocin
induced  diabetic
rats.
Hisawa | Rhazya stricta | Fruits, Alkaloids, Rhazya (2-4 g/kg | (Alietal. 2018)
rg decne/Apocynac | seeds, flavonoids, b- | body weight) | (Ali, 1997)
eae flowers, | carboline showed anti-
leaves diabetic properties

in alloxan induced

14




Lyophilized
extracts (2.36 g/kg
body weight)
showed anti-
diabetic effects in
streptozotocin
induced  diabetic

rats.

3.2.4 Traditional medicinal system prevalent in Africa

In Africa, traditional medicinal system is ritually followed in Guinea (Balde et al. 2006) and
nearly 45000 species of medicinal plants are used in treatment of various diseases
(Mahomoodally, 2013). Herbal medicines used in Africa are very effective and most of them
have been approved chemically. According to 2005 data, about 80% of the people in Africa
followed herbal treatments and had positive results (Elujoba et al. 2006). Many surveys have
been conducted in Africa which proved the effectiveness of traditional medicines. Tsabang et al.
conducted a survey on 116 diabetic patients in Cameroon, Africa in 2016 and reported that
Allium cepa, Momordica charantia, Persea americana and Phyllanthus amarus were the
principal plants used for the treatment of DM. Authors concluded that herbal medicine played an

important role in the management of diabetes in Cameroon (Tsabang et al. 2016).

Table 3.4: Important herbs used in African medicinal system for the treatment of Diabetes
Mellitus

Name of the herb | Parts Bioactive Related animal studies Reference
(Botanical used compounds

name/Family)

Roiboss tea plant Leaves, | Aspalathin, Alkaline  extracts  of | (Marnewick et
(Aspalathus stem, dihydrochalco | rooibos tea (500 mg/kg | al. 2009)

linearis/Fabaceae) | seeds ne, orientin, | body weight) showed | (Ulicna et al.

15

diabetic rats. (Wasfi et al. 1994)




flavones, hypoglycemic activity and | 2006)

isovitexin, reduced the oxidative

flavanones, stress in  streptozotocin

tannins, induced diabetic rats.

flavanols
Gotu kola Leaves | Alkaloids, Ethanolic and methanolic | (Devi et al.
(Centella flavonoids, extracts of leaves of this | 2012)
asiatica/Apiaceae) phenols, plant (250 mg/kg body | (Chauhan et al.

tannins, weight)  showed anti- | 2010)

glycosides, diabetic effects in alloxan

steroids, induced diabetic rats.

saponins
Honey bush/ | Leaves | Xenthone, Hot water aqueous | (Muller et al.
kustee/ herbal tea magniferin, honeybush  extract (5| 2011)
(Cyclopia flavone, mg/kg  body  weight)
intermedia/Fabace glycoside, showed anti-diabetic
ae) flavanones, activities in streptozotocin

luteolin, induced diabetic rats as

isomagniferin, | well as in diet induced

hesperetin, diabetic rats.

eriocitrin
Wood spider or | Leaves, | Flavonoids, Secondary aqueous root | (Mncwangi et
devil’s claw roots phytosterols, extract of devil’s claw | al.2012)
(Harpagophytum glycosides, plant (800 mg/kg body | (Mahomed et al.
procumbens/Pedali acteoside, weight) showed | 2004)
aceae) isoacteoside hypoglycemic activity in

streptozotocin induced
diabetic rats.

Umckalaabo Leaves | Terpenoids, Essential oil of leaves of | (Asgarpanah et
(Pelargonium flavonoids, Pelargonium  graveolens | al. 2015)
graveolens/Gerani phenolics, (two doses of 75 mg/kg | (Boukhris et al.
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aceae) cinnamic and 150 mg/kg body | 2012)
acids, tannins, | weight along with
coumarins, reference drug
isomenthone glibenclamide) showed
hypoglycemic activity in
alloxan induced diabetic
rats.

3.3 Herbal formulations available in market, their dosage and health claims

The traditional herbal medicine system has entered a new era of nutraceuticals. Many
formulations of these herbal plants are available in market in the form of pills, capsules, oils and
syrups. These products may either be a preparation of single herb or formulation of two or more
herbs. Health claims for many disorders like obesity, DM, CVD and sex irregularities has been
reported for these products. These are known to control diabetes either by controlling glycemic

index or enhancing the effectiveness of insulin.

Table 3.5: Herbal medicines available in Indian market, their dosage and their health

claims

Medicines/ Dosage | Herb present Health claims References
Pitambri Karela | Bitter melon Used in the treatment of | (Indiamart, 2017)
Tablets/2 in a day, DM, Kkidney stones,

Himalaya Karela fever, reducing obesity, | (Indiamart, 2017)
Tablets/2 in a day, hypertension, in cancer,

Gluco Care Karela improving immune | (Indiamart, 2017)
Medicine/2 in a day, functions.

Deemark Diaba (Indiamart, 2017)
Amrit/50 mg in a

day

Durkee Garlic Oil/2- | Garlic Helps to cure diabetes, | (Amazon, 2017)
5 mg, CVD, hyperlipidemia, | (Bongiorno et al.

17



hypertension, helps in
cancer, fungal
infections, have

antimicrobial effects.

2008)

Patanjali Aloe vera
Juice/10-20 ml
daily,

Triphala Aloe vera

Juice/l cap twice a

Aloe vera

Helps to treat diabetes,

hypertension, skin
problems, rashes,
wounds and

hyperlipidemia.

(Indiamart, 2017)

(Indiamart, 2017)
(Loots et al. 2007)

day

Planetary  Herbals | Rehmania root Helps to cure DM, treat | (Amazon, 2017)
Rehmannia menopause, impotence,

Endurance 150 hair loss and other

Tabs/1 tablet 3 times

hormone deficiencies.

a day
Radiant Natural | Coptis goldthread | Helps to cure diabetes, | (Amazon, 2017)
Whole Herb maintain healthy
Berberine  900mg/2 cholesterol levels,
capsules daily manage triglycerides
and support healthy
lipid levels.

Pure Mountain

Botanicals Immuno
Well RX Capsules/1

capsule twice daily

Milk vetch

mushroom, garlic

root,

Helps to cure diabetes,
fight ageing signs, CVD

and sometimes cancer.

(Amazon, 2017)

Shri i Herbal
Spenai Bitter
Powder Anidiabetic
Medicine/2-3

Spiny gourd

Helps to cure diabetes,
reduces weakness,
controls excessive

hunger, excessive thirst,

(Indiamart, 2017)
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teaspoons a day

maintains functions of
organs, improves
digestion and clears the

bowel.
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4. Proposed Research Objectives

1. To conduct survey to explore the indigenous medicines used for diabetes mellitus in
Jalandhar district and nearby areas.

2. To collect and evaluate different herbal medicine samples.

20



5. Proposed Research Methodology

Experiment 1: Survey and documentation of indigenous medicines used for diabetes

treatment in Jalandhar district and nearby areas

A survey will be conducted in different regions of district Jalandhar and nearby areas. Local
hakims/ vaids dealing with indigenous herbal medicines for diabetic treatment will be visited and
information will be collected from them depending upon a pre-designed questionnaire. The

questionnaire is provided in Appendix 1.

Experiment 2: Collection of samples and their quality evaluation:

® Collection of samples in areas of Jalandhar district and nearby areas:
Kapurthala, Maksuda, Ramamandi, Alavalpur, Adampur, Jalandhar

® Test to be performed:

a. Moisture content (Elezabeth and Subramanian, 2013)
b. Total Sugars and reducing sugars (AOAC 2000)

c. Proteins (Lowry et al. 2009)

d. Fats (AOAC 2000)

e. Crude fibre (AOAC 2000)

f. Ash content (Elezabeth and Subramanian, 2013)
g. Dietary fibre (AOAC 2000)

h. Phenols (Blainski et al. 2003)

i. Tannins (Durai et al. 2016)

j. Flavonoids (Majaw and Moirangthem, 2009)

FTIR analysis of collected sample.

21



6. Expected Research Outcome

The proposed research will help in the documentation of indigenous medicines used to cure
diabetes mellitus in the Jalandhar district and nearby areas. Further gquality evaluation of these
indigenous herbs will help patients to select medicines on the bases of their composition and
hence reliability on the traditional medicinal systems has been increased.

22



7. References

10.

11.

Abdel-Hassan 1A, Abdel-Barry JA, Mohammeda ST. The hypoglycaemic and
antihyperglycaemic effect of Citrullus colocynthis fruit aqueous extract in normal and
alloxan diabetic rabbits. J Ethnopharmacol 2000;71:325-30.

About AYUSH. Available from: http://zeenews.india.com/india/prime-minister-narender-
modi-to-inaugurate-first-all-india-institute-of-ayurveda-on-ayurveda-day-dhanteras-2017-
2050583.html [Last accessed on 28 Nov 2017]

About chemical drugs. Available from:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020682s0081bl.pdf [Last
accessed on 16 Mar 2018].

About Diabetes Capital of the world. Available from:
https://timesofindia.indiatimes.com/life-style/health-fitness/health-news/India-is-the-
diabetes-capital-of-the-world/articleshow/50753461.cms[ Last accessed on 29 Nov 2017]
Abo-Youssef AM, Messiha BA. Beneficial effects of Aloe vera in treatment of diabetes:
Comparative in vivo and in vitro studies. Bulletin of Faculty of Pharmacy, Cairo
University 2013;51:7-11.

Alam MA, Uddin R, Subhan N, Rahman MM, Jain P, Reza HM. Beneficial role of bitter
melon supplementation in obesity and related complications in metabolic syndrome. J
Lipids 2015;1-18.

Ali BH, Al-Qarawi AA, Bashir AK, Tanira MO. Phytochemistry, pharmacology and
toxicity of Rhazya stricta decne: A review. Phytother Res 2000;14:229-34.

Ali BH. The effect on plasma glucose, insulin and glucagon levels of treatment of
diabetic rats with the medicinal plant Rhazya stricta and with glibenclamide, alone and in
combination. J Pharm Pharmacol 1997;49:1003-07.

American Diabetic Association. Classification and Diagnosis of Diabetes. 2015;38 Suppl
1:58-16.

Anil P, Nikhil B, Manoj G, Prakash NB. Phytochemicals and biological activities of
Fagonia indica. Int Res J Pharm 2012;3:56-9.

Asgarpanah J, Ramezanloo F. An overview on phytopharmacology of Pelargonium
graveolens L. 2015;558-63.

23



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Baldé NM, Youla A, Baldé MD, Kaké A, Diallo MM, Baldé MA, et al. Herbal medicine
and treatment of diabetes in Africa: an example from Guinea. Diabetes Metab
2006;32:171-75.

Blainski A, Lopes GC, Mello JCP. Application and Analysis of the Folin Ciocalteu
Method for the Determination of the Total Phenolic Content from Limonium brasiliense
L. 2003;18:6852-6865.

Bongiorno PB, Fratellone PM, LoGiudice P. Potential health benefits of garlic (Allium
sativum): a narrative review. J Complement Integr Med2008;5.

Boukhris M, Bouaziz M, Feki I, Jemai H, Feki AE, Sayadi S. Hypoglycemic and
antioxidant effects of leaf essential oil of Pelargonium graveolensL’Her. In alloxan
induced diabetic rats. Lipids Health Dis 2012;11:1-10.

Chauhan PK, Pandey IP, Dhatwalia VK. Evaluation of the anti-diabetic effect of
ethanolic and methanolic extracts of Centella asiatica leaves extract on alloxan induced
diabetic rats. Adv Biol Res 2010;4:27-30.

Deemark Diaba Amrit. Available from: https://www.indiamart.com/proddetail/deemark-
diaba-amrit-11256098630.html[Last accessed on 18 Dec 2017]

Devi NN, Prabakaran JJ, Wahab F. Phytochemical analysis and enzyme analysis of
endophytic fungi from Centella asiatica.Asian Pac J Trop Biomed 2012;2:51280-84.
Dhaliwali C, Erinmacpherson, Richardson J. Effectiveness of telephone- delievered
interventions for increasing physical activity levels in persons with type 2 diabetes or
hypertension: a systematic review. J Crit Rev 2015;2:6-11.

Divya BJ, Suman B, Venkataswamy M, Thyagaraju K. A study on phytochemicals,
functional groups and mineral composition of Allium sativum(garlic) cloves. Int J Curr
Pharm Res 2017;9:42-45.

Durai MV, Balamuniappan G, Anadalakshmi R, Geetha S, Kumar NS. Qualitative and
quantitative analysis of phytochemicals in crude extract of big — Leaf mahogany
(Swietenia macrophylla King.). Int J Herb Med 2016;4:88-91.

Durkee Garlic Oil. Available from: https://www.amazon.com/Durkee-Liquid-Garlic-32-
Ounce/dp/B007KZJOPK/ref=sr_1 fkmrl 1 s it?s=grocery&ie=UTF8&qid=151785289
8&sr=1-1-fkmrl&keywords=Falcon+Garlic+QOil[Last accessed on 20 Dec 2017]

24



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

El-Demerdash FM, Yousef MI, EI-Naga NA. Biochemical study on the hypoglycemic
effects of onion and garlic in alloxan-induced diabetic rats. Food Chem Toxicol
2005;43:57-63.

Elezabeth D, Subramanian A. Identification of phytochemical constituents and
antimicrobial activity of Indigoferasuffruticosa leaves. Int J Curr Biotechnol 2013;1:6-
10.

Elujoba AA, Odeleye OM, Ogunyemi CM. Traditional medicine development for
medical and dental primary health care delivery system in Africa. Afr J Tradit
Complement Altern Med 2006;2:46-61.

Gluco Care Karela Medicine. Available from:
https://dir.indiamart.com/search.mp?ss=Gluco+Care+Karela+Medicine[Last accessed on
18 Dec 2017]

Gupta R, Katariya P, Mathur M, Bajaj VK, Yadav S, Kamal R, et al. Antidiabetic and
renoprotective activity of Momordica dioica in diabetic rats. Diabetologia Croatica
2011:;40:81-8.

Himalaya Karela Tablets. Available from: https://www.indiamart.com/proddetail/karela-
tablets-16516304791.html[Last accessed on 18 Dec 2017]

Hoo RL, Wong JY, Qiao CF, Xu A, Xu HX, Lam KS. The effective fraction isolated
from Radix astragali alleviates glucose intolerance, insulin resistance and
hypertriglyceridemia in db/db diabetic mice through its anti-inflammatory activity. J Clin
Nutr Metab 2010;7:1-12.

Husain A, Sofi GD, Tajuddin T, Dang R, Kumar N. Unani system of medicine-
introduction and challenges. Med J Islamic World Acad Sci 2010;18:27-30.

Hussain Al, Rathore HA, Sattar MZ, Chatha SA, Sarker SD, Gilani AH. Citrullus
colocynthis(L.)Schrad (bitter apple fruit): A review of its phytochemistry, pharmacology,
traditional uses and nutritional potential. J Ethnopharmacol 2014;155:54-66.

Immuno Well Capsules Organic Astragalus. Available from:
https://www.amazon.com/Immuno-Well-Capsules-Organic-
Astragalus/dp/BO0SLUQOSI/ref=sr_1 1 a it?s=grocery&ie=UTF8&qid=1517942154&sr
=8-1&keywords=Pure+Mountain+Botanicals+Astragalus+Capsules[Last accessed on 27
Dec 2017]

25



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Joseph B, Jini D. Antidiabetic effects of Momordica charantia (bitter melon) and its
medicinal potency. Asian Pac J Trop Dis 2013;3:93-102.

Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim SK. Antidiabetic agents from
medicinal plants. Curr Med Chem 2006;13:1203-18.

Kamran SH, Shoaib RM, Mobasher Ahmad SI, Anwar R. Antidiabetic and renoprotective
effect of Fagonia cretica L. methanolic extract and Citrus paradise Macfad. juice in
alloxan induced diabetic rabbits. J Pharm Pharmacogn Res 2017;5:365-80.

Kenneth H. Official methods of analysis of the association of official analytical chemists.
Ed. 15™. 1990.

Khavane Karna B, Magar Vidya K, Payghan S. A current status of diabetes mellitus in
India: A review. World J Pharm Pharm Sci 2017;6:235-43.

Li WL, Zheng HC, Bukuru J, De Kimpe N. Natural medicines used in the traditional
Chinese medical system for therapy of diabetes mellitus. J Ethnopharmacol 2004;92:1-
21.

Loots DT, Westhuizen FH, Botes L. Aloe ferox leaf gel phytochemical content,
antioxidant capacity, and possible health benefits. J Agric Food Chem2007;55:6891-96.
Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein measurement with the folin
phenol reagent. J Biol Chem 2009;265-275.

Mahomed IM, Ojewole JA. Analgesic, antiinflammatory and antidiabetic properties of
Harpagophytum procumbens DC (Pedaliaceae) secondary root aqueous extract.
Phytother Res 2004;18:982-89.

Mahomoodally MF. Traditional medicines in Africa: an appraisal of ten potent African
medicinal plants. Evid Based Complement Alternat Med 2013;2013:1-14.

Majaw S, Moirangthem J. Qualitative and Quantitative Analysis of Clerodendron
colebrookianum Walp. Leaves and Zingiber cassumunar Roxb. Rhizomes. Ethnobot
Leaflets 2009;13:578-589.

Makhija IK, Sharma IP, Khamar D. Phytochemistry and Pharmacological properties of
Ficus religiosa: an overview. Ann Biol Res 2010;1:171-80.

Marnewick JL. Rooibos and honeybush: recent advances in chemistry, biological activity

and pharmacognosy 2009;277-94.

26



46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Mncwangi N, Chen W, Vermaak I, Viljoen AM, Gericke N. Devil's Claw—A review of
the ethnobotany, phytochemistry and biological activity of Harpagophytum procumbens.
J Ethnopharmacol 2012;143:755-71.

Modak M, Dixit P, Londhe J, Ghaskadbi S, Devasagayam TP. Recent advances in Indian
herbal drug research guest editor: Thomas Paul Asir Devasagayam Indian herbs and
herbal drugs used for the treatment of diabetes. J Clin Biochem Nutr 2007;40:163-73.
Muller CJF, Joubert E, Gabuza K, Beer D, Fey SJ, Louw J. Assessment of the
antidiabetic potential of an aqueous extract of honeybush (Cyclopia intermedia) in
streptozotocin and obese insulin resistant wistar rats. In: Rasooli I, editor.
Phytochemicals- bioactivities and impact on health.INTECH publishers;2011. p. 313-34.
Munir A, Sultana B, Babar T, Bashir A, Amjad M, Hassan Q. Investigation on the
antioxidant activity of leaves, fruit and stem bark of Dhraik (Melia azedarach). European
J Appl Sci 2012;4:47-51.

Nagalakshmi K, Sujatha S. Nanoencapsulation augments release efficiency and glucose
tolerance of 14-deoxy, 11,12-didehydro andrographolide loaded polycaprolactoe
nanoparticles in streptozotocin — nicotinamide induced type 2 diabetes. Int J Appl Pharm
2017;9:51-53.

Ohaeri OC. Effect of garlic oil on the levels of various enzymes in the serum and tissue
of streptozotocin diabetic rats. Biosci Rep 2001;21:19-24.

Pandit R, Phadke A, Jagtap A. Antidiabetic effect of Ficus religiosa extract in
streptozotocin-induced diabetic rats. J Ethnopharmacol 2010;128:462-66.

Patanjali Aloe vera Juice. Available from:
https://www.indiamart.com/proddetail/patanjali-aloe-vera-juice-13718436862.htm| [Last
accessed on 20 Dec 2017]

Pitambri Karela Tablets. Available from:
https://dir.indiamart.com/search.mp?ss=Pitambri+Karela+Tablets[Last accessed on 18
Dec 2017]

Planetary  Herbals Rehmannia  Endurance 150 Tabs. Awvailable from:
https://www.amazon.com/Rehmannia-Endurance-Planetary-Herbals-
Tabs/dp/BO05SPONKES/ref=sr_1 1 a it?s=grocery&ie=UTF8&qid=1517940559&sr=8-

27



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

1&keywords=Planetary+Herbals+Rehmannia+Endurance+150+Tab&dpID=416A5r-
954L.&preST=_SY300_QL70_&dpSrc=srch[Last accessed on 27 Dec 2017]

Prince PS, Menon VP, Pari L. Hypoglycaemic activity of Syzigium cumini seeds: effect
on lipid peroxidation in alloxan diabetic rats. J Ethnopharmacol 1998;61:1-7.

Pure Berberine 900 mg Serving Capsules. Available from:
https://www.amazon.com/Pure-Berberine-900mg-Serving-
Capsules/dp/B017DULZKI[Last accessed on 27 Dec 2017]

Rahman R, Pasha S, Katoch D, Siddiqui K, Khan M, Jamil S. Unani system of medicine
the science of health and healing. 2013;1-16.

Rahman SZ, Khan RA, Latif A. Importance of pharmacovigilance in Unani system of
medicine. Indian J Pharmacol 2008;40:S17-20.

Rizvi SI, Mishra N. Traditional Indian medicines used for the management of diabetes
mellitus. J Diabetes Res 2013;2013:1-11.

Rudge MV, Damasceno DC, Volpato GT, Almeida FC, Calderon ID, Lemonica IP.
Effect of Ginkgo biloba on the reproductive outcome and oxidative stress biomarkers of
streptozotocin-induced diabetic rats. Braz J Med Biol Res2007;40:1095-99.

Semwal DK, Badoni R, Semwal R, Kothiyal SK, Singh GJ, Rawat U. The genus
Stephania (Menispermaceae): Chemical and pharmacological perspectives. J
Ethnopharmacol 2010;132:369-83.

Sharma SB, Nasir A, Prabhu KM, Murthy PS, Dev G. Hypoglycaemic and hypolipidemic
effect of ethanolic extract of seeds of Eugenia jambolana in alloxan-induced diabetic
rabbits. J Ethnopharmacol 2003;85:201-6.

Shri Ji Herbal Spenai Bitter Powder. Available from:
http://www.shrijiherbalproducts.net/anti-diabetic-medicines.html#spenai-powder[ Last
accessed on 28 Dec 2017]

Subbarayappa BV. The roots of ancient medicine: an historical outline. J Biosci
2001;26:135-43.

Sultana S, Asif HM, Akhtar N, Wagas M, Rehman SU. Comprehensive review on
ethanobotanical uses, phytochemistry and pharmacological properties of Melia azedarach
Linn. Asian J Pharm Clin Res 2014;6:26-32.

28



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Talukdar SN, Hossain MN. Phytochemical, phytotherapeutical and pharmacological
study of Momordica dioica. Evid Based Complement Alternat Med2014;1-11.

Tang LQ, Wei W, Chen LM, Liu S. Effects of berberine on diabetes induced by alloxan
and a high-fat/high-cholesterol diet in rats. JEthnopharmacol 2006;108:109-15.

Triphala Aloe vera Juice. Available from: https://www.indiamart.com/proddetail/triphala-
aloe-vera-juice-12294363430.html[Last accessed on 20 Dec 2017]

Tsabang N, Ngah N, Estella FT, Agbor GA. Herbal medicine and treatment of diabetes in
Africa: Case study in Cameroon. Diabetes Case Rep 2016;1:1-6.

Ulicna O, Vancova O, Bozek P, Carsky J. Rooibos tea (Aspalathus linearis) partially
prevents oxidative stress in streptozotocin-induced diabetic rats. Physiol Res
2006;55:157-64.

Vijaya VT, Srinivasan D, Sengottuvelu S. Wound healing potential of Melia azedarach
L. leaves in alloxan induced diabetic rats. Glob J res Med Plants indig Med 2012;1:265-
71.

Wang D, Liu Z, Guo M, Liu S. Structural elucidation and identification of alkaloids in
Rhizoma coptidis by electrospray ionization tandem mass spectrometry. J Mass Spectrom
2004;39:1356-65.

Wasfi 1A, Bashir AK, Amiri MH, Abdalla AA. The effect of Rhazya stricta on glucose
homeostasis in normal and streptozoticin diabetic rats. J Ethnopharmacol 1994;43:141-
47.

World Health Organization. Definition, diagnosis and classification of diabetes mellitus
and its complications: report of a WHO consultation. Part 1, Diagnosis and classification
of diabetes mellitus. 1999.

Xiao W, Han L, Shi B. Microwave-assisted extraction of flavonoids from Radix
astragali. Sep Purif technol 2008;62:614-18.

Xie W, Zhao Y, Zhang Y. Traditional Chinese medicines in treatment of patients with
type 2 diabetes mellitus. Evid Based Complement Alternat Med 2011;1-13.

Zhang R, Zhou J, Jia Z, Zhang Y, Gu G. Hypoglycemic effect of Rehmannia glutinosa
oligosaccharide in hyperglycemic and alloxan-induced diabetic rats and its mechanism. J
Ethnopharmacol 2004;90:39-43.

29



Appendix 1

Questionnaire for the survey of indigenous anti-diabetic herbal medicines available in

Jalandhar district and nearby areas: (sample)

DATE: PLACE:
1. Name of the medicine:
2. Ingredients: a.
b.
C.
d.
e.
f.
3. Procurement of ingredients a. Self-Grown ()
b. Procured  from other
sources, Name
4. If ingredients are easily available in local o Yes
market o No
5. Pre treatments a.
b.
C.
d.
e.
5. Ratio of ingredients used a.
b.
C.
d.
e.
6. Methods of preparation a. Traditional

30



Details

b. Modern
Details
7. Post treatments after preparations, if any
8. Storage before consumption, if any a. 2days ()
b. 3days ()
c. Oneweek ()
d. Other ()
9. Method of Storage a. Room temperature ()
b. Cooling ()
c. Freezing ()
d. Dry ()
10. Effectiveness of the medicine a. Cures completely ()
b. Just a preventive measure
()
11. Recommended consumption duration 10 days ()
20 days ()
30 days ()
Others ()
12. Possible Drug Food Interaction
Inhibitors a.
b.
C.
d.
Enhancers a.
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13. Side effects of the medicine
o Yes
o No
If yes, Name
14. Precautions during consumption
15. How many cases you solved till now?
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