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Abstract

Background: Diabetes is a major non-communicable disease reaching epidemic proportions. Inspite of vigorous development
in modern medical science and technology, management of diabetes has remained inadequate. Ayurveda with vast
documentation of treatment in management of Prameha may hold the key to this problem.

Aim: This review is expected to enrich the documentary evidences about classical references on formulations related to
Prameha (Diabetes mellitus) enumerated in Laghutrayi.

Methodology: Laghutrayi texts are considered as one among the best Ayurveda treatises for understanding treatment principles
of any disease. A total of 117 Pramehahara (anti-diabetic) formulations have been compiled from Laghutrayi by searching
specific keywords from individual text’s hardcopy. Key words searched in phalashruti (verse with indications) included

“prameha”, “meha”, “madhumeha” with suffixes like “hanti”, “harati’, “jayati, “‘jit”,
K‘ghna’7.
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nihanti”, “nashayet”, “nivrittaye”,

Results: A total of 117 Pramehahara Yoga (anti-diabetic formulations) have been compiled from Laghutrayi. Kvatha
(decoction) is the highest enumerated dosage form (55 formulations) in Laghutrayi. Honey is the most enumerated adjuvant
in Laghutrayi (62 formulations). Triphala is the highest enumerated herbal formulation in Laghutrayi (18 formulations),
followed by Daruharidra (12 formulations).

Conclusion: Validating these comprehensive observations of Pramehahara yoga (anti-diabetic formulations) mentioned in
Laghutrayi may facilitate a better and precise treatment protocol in management of Diabetes mellitus.
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Introduction million). ?

The term metabolic disorder is an umbrella term  Sungraha kala was golden period for Ayurveda science’s
encompassing different types of disorders and diseases  redactions and modifications in textual content. Ancient
occurring due to disturbed metabolism. Cardiovascular  aythors of Ayurveda could expound on all 8 branches of
diseases stand at the top of the list of non-communicable Ayurveda in their works. It must have felt humongous,
diseases followed by Diabetes in the second place. ' hence authors in sangraha kala focused on few particular
area of subject and explained them in detail. Gupta rule
and establishment of Nalanda University became a
primordial reason for science to flourish, thus marking

According to 10% edition of Diabetes atlas published by
International Diabetic federation in 2021, it is estimated
that 537 million adults between age group 20-79 years
have diabetes worldwide. The second largest numbers of

diabetes patients from age 20-79 years are in India (74.2 Among these works, three works were more appreciated

Gupta rule as sangraha kala.*
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than others and became famously known as “Laghutrayi
“of Ayurveda. Sharangadhara samhita, Bhavaprakasha
and Madhava nidana comprise as Laghutrayi (compendia
minora). Precise explanation, repeated mentioning by
contemporary authors, concised yet unsaturated
comprehension of subject matter told by Brihattrayi
(compendia majora) could have transcended these three
works. Ayurveda may help in management of diabetes
holistically by catering person specific treatment. Thus,
present review was taken up as an attempt to understand
drug design process in compiled formulations related to
management of Prameha (Diabetes).

Methodology

Laghutrayi have been thoroughly scrutinised and
formulations indicated for Prameha management were
compiled. Chapters like Prameha chikitsa (Diabetes
mellitus), Prameha pidaka chikitsa (Diabetic carbuncles),
Sthaulya chikitsa (obesity) and Mutravikara chikitsa
(urinary system diseases) were thoroughly reviewed as
chances of finding Prameha indicated formulations were
more in these chapters. Key words searched in
Phalashruti (verse with indications) included “prameha”,
“meha”, “madhumeha” with suffixes like “hanti”,

“harati”, “jayati”, “jit”, “nihanti”, “nashayet”,

9% Cc

“nivrttaye”, “ghna”. Data was compiled and details like
reference, ingredients, adjuvants, dosage form and
indications were recorded digitally. Apart from
Sharangadhara samhita and Bhavaprakasha, the text
included in this review was Madhava chikitsa. Although
Madhava nidana text is originally considered as
Laghutrayi, it deals only with pathology of disease and
does not enumerate any medcines. The author for both
the works remains the same i.e., Madhavakara. Madhava
chikitsa compendium did not receive as much popularity
as the Madhava nidana, although it can be said to be a
milestone in Ayurveda scripture, which initiated a new
tradition of Chikitsa grantha (texts with treatment
principles). This compendium appears to have been arole
model for the chikitsa texts that were written in the later
eras like the Chikitsa kalika, Vrinda madhava and
Chikitsasara sangraha.

Results

Total formulations in management of Prameha compiled
from Madhava chikitsa text are 21 formulations, * from
Sharangadhara samhita - 27 formulations * and from
Bhavaprakasha text - 69 formulations. ¢ A total of 117
Pramehahara (anti-diabetic) formulations have been
compiled from Laghutrayi (Figure — 1).

Pramehahara Yoga (anti-diabetic formulations) in
Laghutrayi

Madhava Chikitsa

Sharangadhara Samhita

18%

Bhavaprakasha

Figure — 1: Ant-diabetic formulations contributed from individual Laghutrayi

Discussion

Individual text’s compiled formulations have been
scrutinized to understand each author’s method of drug

design in formulating a Pramehahara yoga (anti-diabetic
formulation).

Madhava chikitsa: Anti-diabetic formulations compiled
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from this text are represented in table - 1. This text was
written by Madhavakara in 13th century AD. Herbal
drug’s anti-diabetic formulations amount upto 90.5% (19
formulations) and mineral drug’s formulations contribute
around 9.5% (2 formulations). This could have been due
to author’s personal affiliations towards hebal drugs or
the influence of time period of the author. During this
time-period mineral drugs in Ayurveda practise were not
yet popularised, hence less enumerations.

Formulations with less than 10 ingredients were
scrutinised for the sake of elementariness to extract most
repeated drugs opted by the author of this text in designing
a Pramehahara yoga (anti-diabetic formulation).
Arjuna was the most enumerated herbal drug (6
formulations), followed by Musta (5 formulations) and
Triphala (4 formulations). Apart from Triphala being
mentioned as a single unit in formulations, independently
Amalaki has been mentioned in 4 formulations, Haritaki
in 3 formulations and Vibhitaki in 1 formulation. Triphala
in churna form (powder) mentioned in Madhava chikitsa
in the mangement of Prameha is distinctive, unlike
Kvatha dosage form mentioned in Brihattrayi. Thus we
can observe that author has opted Triphala as one among
the main vehicle in formulation related to Prameha.

Amongst 21 formulations compiled in this text, 11
formulations are indicated in all types/stages of Prameha
(includes phalashruti with mentioning of ‘sarvaprameha’
and just ‘prameha’), 4 formulations in kapha prameha, 4
formulations in pitta prameha and 2 formulations in
kapha-pitta prameha. No formulations specifically for
vataja prameha is indicated.

Honey is the most opted adjuvant (20 formulations).
Amongst dosage form enumerations (Figure —2), Kvatha
is the highest - 12 formulations, Churna - 4 formulations,
Svarasa - 2 formulations and Asava — 1 formulation.
Kvatha (decoctions) being the most repeated dosage form,
might have been a preferred dosage form because of its
better absorption and assimilation in body system and
good retaining capacity of water soluble constituents
present in raw materials. 7 Svarasa (juice) of only two
drugsi.e., Amalaki and Guduchi has been mentioned. Both
these are mentioned to cure all types Prameha
(sarvamehajit), thus proving its potency to act at multiple
pathological pathways of Prameha disease.

Yava (Barley) as an ingredient in a Churna yoga has been
aunique mentioning by this text. Barley is a cereal known
for its glucose reduction effect. ® Thus barley in
antidiabetic formulations and also much importance
towards food preparations with barley flour can be
noticed. Mentioning of Gobhakshita Yava; a unique
curating method of barley has been mentioned by
Brihattrayi, options of adjuvants is unique in this text.

It could be observed that Madhava chikitsa text has some
unique contributions in formulation design related to
Prameha management when compared to Brihattrayi
texts. Haritaki churna as single drug formulations in
managing Prameha (mehanivrittaye), Lohajam i.e., Loha
bhasma in managing Sarva prameha (all types of
prameha), Yava (barley) as an ingredient in Aushadha
(herbal) formulation and not just restricting it to Ahara
kalpana (food recipie).

Dosage forms of anti-diabetic formulations in Madhava Chikitsa

Kvatha Churna

I Total 12 4

Rasoushadhi

4.8%

Asava

. 1) 1

Svarasa

Figure — 2: Dosage forms of anti-diabetic formulations in Madhava chikitsa
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Sharangadhara samhita: Anti-diabetic formulations
compiled from this text are represented in table - 2. This
text was authored by Sharangadhara in 13th century AD.
Sharangadhara samhita primarily includes principles of
Ayurveda pharmaceutics and is considered a pioneer in
this subject matter.

Herbal drug’s anti-diabetic formulations amount upto
81.5% (22 formulations) and mineral drug’s formulations
contribute around 18.5% (5 formulations).

Formulations with less than 10 ingredients were
scrutinised to extract most repeated drugs opted by the
author. Triphala was the most enumerated herbal drug (5
formulations), followed by Musta (3 formulations) and
Daruharidra (3 formulations). Sharangadhara has
mentioned a specific ratio of the three ingredients
involved i.e., Haritaki - (1 part), Vibhitaki - (2 part) and
Amalaki (4 parts). Clinical studies on different proportions
of ingredients of Triphala and their varied efficacy in
Prameha management is a yet to be explored study.

Amongst 27 formulations compiled in this text, 23
formulations are indicated in all types/stages of Prameha
(includes phalashruti with mentioning of ‘sarva prameha’
and just ‘prameha’), 1 formulation in Prameha and
Medoroga (Nyagrodadhi ghana kvatha), 1 formulation
in Prameha and Prameha pidaka (Kaishora guggulu), 1
formulation in chronic Prameha (Mehabaddha rasa) and
1 formulation in Prameha with complications
(Devadarvyarishta).

Honey is the most opted adjuvant (6 formulations).
Amongst 27 formulations, in 17 formulations, adjuvants
are not mentioned.

Posology for formulation is a unique characteristic feature
of'this text. Posology has been specified for 8 formulations
out of 27 formulations. Except Mandura vataka, for
remaining 4 rasoushadhi (mineral drug) formulations,
posology has been specified. Thus care and quantity
specificity during prescribing formulation with mineral

drugs can be deduced. Abhaya modaka aimed at bringing
about sramsana of dosha (evacuation of dosha through
bowels) also has been specified quantity of medicine to
be given.

Amongst dosage form enumerations (Figure — 3), vati is
the highest - 5 formulations. For sake of elementariness
all 5 rasoushadhi formulations has been categorised as
single dosage form. Although 4 amongst them are vati
and 1 is asava. Addition of Makshika dhatu in
Kumaryasava is a unique drug design method while
preparing asava dosage form. Disintegration of a mineral
drug in such a dosage form has to be explored.
Sharangadhara samhita paves way for varied dosage
forms of formulations, not to be found in texts dated prior
to this text. Thus proving to be a major contributor in
terms of expanding Ayurveda pharmaceutical science.

Tryushana churna, Lavangadi churna, Sri bahushala
guda, Surana vataka, Mandura vataka, Chandraprabha
vati, Yogaraja guggulu, Kaishora guggulu, Paniya
kalyanaka grita, Shatavari taila, Ushirasava,
Kumaryasava, Vidangarisha, Devadarvyarishta,
Babbulyarishta, Dashamularishta, Vasantakusumakara
rasa, Mehabaddha rasa and Abhaya modaka are unique
formulations (not to be found in Brihattrayi or Ayurveda
texts prior to this text) mentioned in Sharangadhara

samhita.
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Dosage forms of anti-diabetic formulation in
Sharangadhara Samhita

6
18.5% 18.5%
5
2 148% 14.8%
4
11.11%
3
'?__‘D.i.
2
37%  37% 37% 3.7%
1
i H B B B
Vati R":;:Ii\]' Arishta Kvatha Churna Svarasa Grita Taila Asava Modaka
m Total 5 5 4 4 3 2 1 1 1 1

Figure — 3 : Dosage forms of anti-diabetic formulations in Sharangadhara samhita

Bhavaprakasha: Anti-diabetic formulations compiled
from this text are represented in table - 3. This text was
authored by Bhavamishra during 16" century AD.

Herbal drug’s anti-diabetic formulations amount upto
91.3% (63 formulations) and mineral drug’s formulations
contribute around 8.7% (6 formulations).

Formulations with less than 10 ingredients were
scrutinised to extract most repeated drugs opted by the
author. Triphala and Daruharidra were the most
enumerated herbal drugs (9 formulations) followed by
Haritaki (8 formulations).

Amongst 69 formulations complied from this text, 22
formulations are indicated in all types/stages of Prameha
(includes phalashruti with mentioning of ‘sarvaprameha’
and just ‘prameha’), 21 formulations in kapha prameha,
14 formulations in pitta prameha, 1 formulation in kapha
pitta prameha, 4 formulations in prameha pidaka, 1
formulation in prameha & madhumeha indication
(Simhamrita grita), 1 formulation indicated exclusively
in madhumeha (Asanadi yoga), 1 formulation in pitta
prameha and madhumeha (Gokshurakadya lehya), 1
formulation indicated in prameha- mutrakricchra and
prameha pidaka (nyagrodadhi churna), 1 formulation
indication in prameha and medoroga (yava pishta with
water), 1 formulation indicated in daha (burning
sensation) condition in prameha (nyagrodadhi gana
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kvatha’s basti), 1 formulation in prameha with
complications (trikatukadi modaka). Sushruta samhita’s
method of prescribing single drug formulation in each of
the 20 types of prameha can be observed in
Bhavaprakasha text.

Honey is the most opted adjuvant (36 formulations).
Amongst dosage form enumerations (Figure —4), Kvatha
(decoction) is the highest with 39 formulations. Other
than yava (barley) as ahara kalpana (food dietetics),
mentioning of Chanakadi bhakshya (snacks prepared out
of Cicer arietinum Linn.) is unique in this text. Three
basti (rectal enema) formulations have been mentioned,
which is also a unique mentioning when compared with
other two Laghutrayi.

Mentioning of compounded drug units included in
formulations can be observed in this text like Surasadi
gana, Nyagrodadhi gana, Asanadi gana, Shala varga.
This might have been due to author’s good competency
in pharmacognosy, also as he has authored
Bhavaprakasha nighantu (lexicon on drugs).

343



Kannan A. et.al. : Pramehahara Yoga (Anti-diabetic formulations)....

Dosage forms of anti-diabetic formulations in Bhavaprakasha

B 56.50%
40
35
30
25
20
15
0
10 11.6% g -4 : :
5 . . 4.3% 4.3%
0 = =
. Rasous
Kvatha Churna s .\ Ahara Basti
hadhi
B Total 39 8 6 3 3

4.3% 2005 2,99

1.5% 1.5% 1.5%
= = = —_— —_— —
: _ i . Modak
Grita  Taila Lehya Svarasa Vati :
3 2 2 1 1 1

Figure — 4 : Dosage forms of anti-diabetic formulations in Bhavaprakasha.

Details of herbal drug most enumerated in Laghutrayi:
Herbal drugs listed highest in Pramehahara (anti-
diabetic) formulations of Laghutrayi have been
scrutinized and their probable mode of action in Diabetes
was attempted. Triphala has been enumerated highest (18
formulations), followed by Daruharidra (12
formulations), Haritaki (8 formulations), Musta (8
formulations) and Arjuna (6 formulations).

Triphala (combination of three fruits; Phyllanthus
emblica Linn., Terminalia bellerica Linn., and Terminalia
chebula Linn.) is a potential drug in management of
diabetes. Triphala contains active ingredients like menthol
and sorbitol which is believed to have hypoglycemic
effect. ° Beneficial effects of the Triphala in the diabetic
neuropathy may be linked with presence of tannins mainly
gallic acid and ellagic acid. '° It shows significant results
in antihyperlipidemia, antihyperglycemia and
improvement in anthropometric parameters (decreased
body weight, body mass index and waist circumference).!!

Daruharidra (Berberis aristata DC) root extract’s main
constituents were identified as berberine, berbamine and
palmatine. They were validated to have lowered the blood
glucose significantly without any hypoglycemic effect on
their control counterparts. '2
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Haritaki (Terminalia chebula Retz.) as an add-on
treatment may significantly decrease cardiovascular
morbidity by improving lipid profile. !* Few extracts like
ethyl acetate, methanol and methanol— water showed
inhibitory potential against the key enzyme (a-
glucosidase) linked to type 2 diabetes and also strong
antioxidant activity. '* It has shown potential therapeutic
effect as antidiabetic, antilipidemic, hepatoprotective and
renoprotective in higher doses when compared to lower
doses."

Musta (Cyperus rotundus Linn.) shows significant
antidiabetic activity as well as anti-lipidemic activity
along with reduction in elevated biochemical parameters
such as cholesterol, and triglyceride levels. '*!7 It also
acts as an anti-protein glycoxidation agent by inhibiting
the oxidative processes. ' Administration of Cyperus
rotundus root extract increased the level of HDL (high-
density lipoprotein) cholesterol in young and aged rats in
an experimental study. "

Arjuna (Terminalia arjuna Linn.) has a proven
cardioprotective action in diabetic cases. *° It is also
proven helpful to stimulate insulin secretion, which may
activate hexokinase, there by increasing utilization of
glucose leading to decrease in blood sugar levels. 2! The
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active ingredient of Terminalia arjuna L.; Arjunetin,
Arjungenin, Ellagic acid and Arjunic acid have shown
superior Dipeptidyl Peptidase-4 (DPP-1V) inhibitory
activity as compared to synthetic DPP-IV inhibitors
(Sitagliptin and Vildagliptin) based on results of docking
studies. 2

Details of mineral drugs most enumerated in
Laghutrayi: Mineral origin drugs as a single ingredient
formulation in Prameha (Diabetes mellitus) is unique
mentioning and their probable mode of action in diabetes
have been attempted to understand.

Shilajatu (Bitumen mineral) is composed mainly of humic
substances, including fulvic acid, that account for around
60% to 80% of the total nutraceutical compound plus
some oligoelements including selenium of antiaging
properties.  Fulvic acid (FvA) has been shown to reduce
hyperglycaemia in diabetic rats and increase superoxide
dismutase (SOD) activity in pancreatic beta cells. ** %
Patients with diabetes are found with a change in gut
microbial composition, and FvA may have influenced the
bacterial community. 2 Shilajatu has been reported to
reduce macrophage and lymphocyte activation and
migration, as a part of its immunomodulatory activity.
Moreover, being an antioxidant it may help prevent
damage to the pancreatic islet cell induced by the
cytotoxic oxygen radicals. -2

Svarna makshika bhamsa (CuFeS)) efficacy was
attempted to validate through animal study on healthy
Charles foster albino rats. The effect of graded dose of
Svarna makshika bhamsa (SMB) solution (5.85mg/kg,
11.25mg/kg and 22.5mg/kg), standard drug glibenclamide
and a combination of standard drug and medium dose of
SMB was observed. SMB showed marked decrease in
blood sugar level from 7th day onwards of treatment in
lower dose. ?° Thus proving its efficacy in management
of diabetes.

Although no significant studies have been found to
establish efficacy of Loha bhasma in diabetes, inter-
relation between iron deficiency and increased HbA1C

levels have been observed. 33! Thus paving a way to
understand role of Loha bhasma in formulations related
to Prameha management in Laghutrayi.

Clinical usage of Prameha formulations mentioned in
Laghutrayi: Formulations with a nomenclature provided
by Laghutrayi were reviewed for market availabity,
although in general they are available they need extensive
clinical research evidence. Nishamalaki (powder and
tablet form), Triphala (powder and tablet form),
Chandraprabha vati, Shilajatu, Vasanatakusumakara
rasa, Gokshuradi guggulu, Dhanvantara grita,
Nyagrodadhi gana kvatha are few of the formulations
actively used by Ayurveda clinicians also available as
market sample. Simhamrita grita, Mehabadha rasa,
Arjunadya taila, Arjunadya grita, Sara leha,
Gokshurakadya leha, Asanadi yoga, three different
combinations of Varadi kvatha are not available as a
market sample.

Conclusion

A total of 117 Pramehahara (anti-diabetic) formulations
have been compiled from Laghutrayi. A total of 104
formulations with only herbal ingredients and 13
formulations with mineral origin drugs have been
compiled from Laghutrayi. Bhavaprakasha text with
highest enumerations (69 formulations), followed by
Sharangadhara samhita (27 formulations) and Madhava
chikitsa (21 formulations) respectively. Triphala is the
highest enumerated herbal formulation in Laghutrayi (18
formulations), followed by Daruharidra (12
formulations). Kvatha (decoction) is the highest
enumerated dosage form (55 formulations) in Laghutrayi.
Honey is the most enumerated adjuvant in Laghutrayi
(62 formulations). The present review may be of help in
exploring formulations or drugs mentioned in Laghutrayi
in future scientific studies and its utility in prevention or
management of Prameha (Diabetes mellitus).

Acknowledgement

Gratitude to Dr. Rabinarayan Acharya, Director General,

Annals of Ayurvedic Medicine Vol-11 Issue-4 Oct.-Dec., 2022 345



Kannan A. et.al. : Pramehahara Yoga (Anti-diabetic formulations)....

CCRAS, Head Quarters, New Delhi for his consistent
support and guidance.

References

L.

Annals of Ayurvedic Medicine Vol-11 Issue-4 Oct.-Dec., 2022

Thakur, J.S., Prinja, S., Garg, C.C., Mendis, S.
and Menabde, N., 2011. Social and economic
implications of noncommunicable diseases in
India. Indian journal of community medicine:
official publication of Indian association of
preventive & social medicine, 36(Suppll), p.S13.

Sun, H., Saeedi, P., Karuranga, S., Pinkepank,
M., Ogurtsova, K., Duncan, B.B., Stein, C., Basit,
A., Chan, J.C., Mbanya, J.C. and Pavkov, M.E.,
2022. IDF Diabetes Atlas: Global, regional and
country-level diabetes prevalence estimates for
2021 and projections for 2045. Diabetes research
and clinical practice, 183, p.109119.

Ratnakaram V., Nishteswar K., 2021. A
Handbook of History of Ayurveda - Vidyanath
(2ed 2009). p 121. https://www.researchgate.net/
publication/348087409 A Handbook of
History of Ayurveda - Vidyanath 2ed 2009

Meena, V., Bhushan, S. and Chaudhary, A.K.,
2017. Kwatha Kalpana: It’s Versatility with
Probable Advancement. Asian Journal of
Pharmaceutics, 11(4), p.S678.

S Shatwan, I.A., Ahmed, L.A. and Badkook,
M.M., 2013. Effect of barley flour, crude
cinnamon, and their combination on glycemia,
dyslipidemia, and adipose tissue hormones in
type 2 diabetic rats. Journal of medicinal

food, 16(7), pp.656-662.

Madhva, Madhava Chikitsa, English commentary
and translation by M.S. Krishnamurthy , edition
2011, Chaukamba orientalia, Varanasi. pp. 328.

Sharangadhara, Sharangadhara Samhita, Deepika
commentary by Adhamalla and Gudartha

10.

11.

12.

13.

14.

Deepika, Hindi commentary by Kashirama,
edition 2018, Chaukamba orientalia, Varanasi.
pp. 398.

Bhavamishra, Bhavaprakasha (part2), Vidyotini
hindi commentary by Brahma Sankara Mishra,
edition 2015, Chaukhambha Sanskrit Bhavan,
Varanasi. pp. 836.

Suryavanshi, S.V., Barve, K., Addepalli, V.,
Utpat, S.V. and Kulkarni, Y.A., 2021. Triphala
Churna—A Traditional Formulation in Ayurveda
Mitigates Diabetic Neuropathy in Rats. Frontiers
in pharmacology, p.1313.

Phimarn, W., Sungthong, B. and Itabe, H., 2021.
Effects of Triphala on Lipid and Glucose Profiles
and Anthropometric Parameters: A Systematic

Review. Journal of Evidence-Based Integrative
Medicine, 26, p.2515690X211011038.

Khanna, R., Witt, M., Anwer, M.K., Agarwal, S.P.
and Koch, B.P., 2008. Spectroscopic
characterization of fulvic acids extracted from
the rock exudate shilajit. Organic
Geochemistry, 39(12), pp.1719-1724.

Singh, J. and Kakkar, P., 2009.
Antihyperglycemic and antioxidant effect of
Berberis aristata root extract and its role in
regulating carbohydrate metabolism in diabetic
rats. Journal of ethnopharmacology, 123(1),
pp.22-26.

Pingali, U., Sukumaran, D. and Nutalapati, C.,
2020. Effect of an aqueous extract of Terminalia
chebula on endothelial dysfunction, systemic
inflammation, and lipid profile in type 2 diabetes
mellitus: a randomized double blind, placebo
controlled clinical study. Phytotherapy
Research, 34(12), pp.3226-3235.

Sasidharan, I., Sundaresan, A., Nisha, V.M.,
Kirishna, M.S., Raghu, K.G. and Jayamurthy, P.,

346



15.

16.

17.

18.

19.

20.

21

Annals of Ayurvedic Medicine Vol-11 Issue-4 Oct.-Dec., 2022

Kannan A. et.al. : Pramehahara Yoga (Anti-diabetic formulations)....

2012. Inhibitory effect of Terminalia chebula
Retz. fruit extracts on digestive enzyme related
to diabetes and oxidative stress. Journal of
Enzyme  Inhibition and Medicinal
Chemistry, 27(4), pp.578-586.

Eltimamy, M., Elshamarka, M., Aboelsaad, M.,
Sayed, M. and Moawad, H., 2022. Effects of
alcoholic extract of Terminalia Chebula dried
fruit on blood biochemical profile in diabetic
rats. Journal of Diabetes & Metabolic Disorders,
pp.1-12.

Singh, P., Khosa, R.L., Mishra, G. and Jha, K.K.,
2015. Antidiabetic activity of ethanolic extract
of Cyperus rotundus rhizomes in streptozotocin-
induced diabetic mice. Journal of Pharmacy &
Bioallied Sciences, 7(4), p.289.

Lemaure, B., Touché, A., Zbinden, 1., Moulin, J.,
Courtois, D., Macé, K. and Darimont, C., 2007.
Administration of Cyperus rotundus tubers
extract prevents weight gain in obese Zucker
rats. Phytotherapy Research, 21(8), pp.724-730.

Ardestani, A. and Yazdanparast, R., 2007.
Cyperus rotundus suppresses AGE formation and
protein oxidation in a model of fructose-mediated
protein glycoxidation. International journal of
biological macromolecules, 41(5), pp.572-578.

Nagulendran, K.R., Mahesh, R. and Begum, V.H.,
2007. Preventive role of Cyperus rotundus
rhizomes extract on age associated changes in
glucose and lipids. Pharmacologyonline, 2,
pp-318-325.

Khalig, F., Parveen, A., Singh, S., Hussain, M.E.
and Fahim, M., 2013. Terminalia arjuna improves
cardiovascular autonomic neuropathy in
streptozotocin-induced diabetic
rats. Cardiovascular toxicology, 13(1), pp.68-76.

. Ragavan, B. and Krishnakumari, S., 2006.

22.

23.

24.

25.

26.

27.

Antidiabetic effect ofT. arjuna bark extract in
alloxan induced diabetic rats. Indian Journal of
Clinical Biochemistry, 21(2), pp.123-128.

Mohanty, [.R., Borde, M. and Maheshwari, U.,
2019. Dipeptidyl peptidase IV Inhibitory activity
of Terminalia arjuna attributes to its
cardioprotective effects in experimental diabetes:
In silico, in and in
analyses. Phytomedicine, 57, pp.158-165.Rajan,
S.S. and Antony, S., 2008. Hypoglycemic effect
of triphala on selected non insulin dependent
diabetes mellitus subjects. Ancient science of
life, 27(3), p.45.

vitro Vivo

Bhattacharya, S.K., 1995. Shilajit attenuates
streptozotocin induced diabetes mellitus and
decrease in pancreatic islet superoxide dismutase
activity in rats. Phytotherapy Research, 9(1),
pp.41-44.

Trivedi, N.A., Mazumdar, B., Bhatt, J.D. and
Hemavathi, K.G., 2004. Effect of shilajit on blood
glucose and lipid profile in alloxan-induced
diabetic rats. Indian journal of
pharmacology, 36(6), p.373.

Winkler, J. and Ghosh, S., 2018. Therapeutic
potential of fulvic acid in chronic inflammatory

diseases and diabetes. Journal of diabetes
research, 2018.

Bhattacharya, S.K., Sen, A.P. and Ghosal, S.,
1995. Effects of shilajit on biogenic free
radicals. Phytotherapy Research, 9(1), pp.56-59.

Ghosal, S., Lata, S., Kumar, Y., Gaur, B., Misra,
N. and Soumya, L., 1995. Interaction of Shilajit
with biogenic free radicals. INDIAN JOURNAL
OF CHEMISTRY SECTION B, 34, pp.596-602.

. Trivedi, N.A., Mazumdar, B., Bhatt, J.D. and

Hemavathi, K.G., 2004. Effect of shilajit on blood
glucose and lipid profile in alloxan-induced

347



29.

30.

Kannan A. et.al. : Pramehahara Yoga (Anti-diabetic formulations)....

diabetic rats. Indian of

pharmacology, 36(6), p.373.

journal

Neetu, S., Amit, S. and Anand, C., 2014. An
experimental study of Swarna makshika bhasma
as anti diabetic medicine. Singh et. al. Unique
journal of Ayurveda and Herbal medicine,
UJAHM, 2(06), pp.1-6.

Christy, A.L., Manjrekar, P.A., Babu, R.P., Hegde,
A. and Rukmini, M.S., 2014. Influence of iron

31.

deficiency anemia on hemoglobin Alc levels in
diabetic individuals with controlled plasma
glucose levels. Iranian biomedical journal, 18(2),
p.88.

Soliman, A.T., De Sanctis, V., Yassin, M. and
Soliman, N., 2017. Iron deficiency anemia and
glucose metabolism. Acta Bio Medica: Atenei
Parmensis, 88(1), p.112.

Source of Support :

“Centre of Excellence in research and clinical services
for Madhumeha (Diabetes mellitus)”, Central Ayurveda
Research Institute, Bengaluru (CCRAS), Under central

Annals of Ayurvedic Medicine Vol-11 Issue-4 Oct.-Dec., 2022

sector scheme Ayurswasthya Yojana, Ministry of
AYUSH, Govt. of India.
Conlflict of Interest : None

348



