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ABSTRACT

Renal disorders are growing very rapidly among people all over the world nowadays and the treatment modalities
available in modern medicine have undesirable side effects on human health. Plants of mutravirechaniya mahakashaya,
described as, 35" mahakashaya in the 4th chapter of Charaka Samhita, Purvardha are mostly recognised for their urine
inducing or urinary flow increasing capacity along with urinary system defending property in the ancient ayurvedic
medical science. Formulations containing these plants as main ingredients have been regularly prescribed for the cases
of abdominal fluid collection, renal problems, renal calculi, fluid collection in the lower extremities or any other cases of
fluid overload in traditional system of Indian medicine. Studies approving urinary flow enhancing capacity along with the
urinary calculi destroying property for the active ingredient of the individual plant, explain these plants’ utilization for
renal diseases. Induction of adequate urine output is the basic concept of treatment for these disorders as majority of
these conditions hamper normal filtration mechanism of the excretory system. Current article tries to specify the research
works done scientifically upon the herbs having diuretic properties grouped together under the roof of mutravirechaniya
mahakashaya in ayurvedic classics. It is composed of the knowledge gained from various scholarly articles, scientific
papers, books and research topics gathered through the medium of documentation and internet. The presented
compilation work helps towards proving its biological activities and pharmacology of its extracts which will contribute
towards further exploration of this group of great clinical potential. However, further studies should be carried out to
identify the mechanism of the pharmacological actions of these drugs classically mentioned in a group of diuretics.
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INTRODUCTION

Kidney, urinary bladder, ureter and uretha collectively form the extcretory system. Urinary disorders include
any disorders that affect any part of the urinary tract or affect their function. Pain abdomen, backache,
uneasiness in the lower abdomen, haematuria, troubled urination regarding flow and urine output, burning
micturition, urgency with repeated urination and pyrexia are the general indications of renal system
disorders [1. The urinary system or the renal system produces, stores and eliminates urine. When the
bladder is full, a person urinates through the urethra to eliminate the waste 2. When the urinary tract work
together in the correct order, then only one can urinate normally. Kidney and urinary system diseases are
pointed out to be meant for around 830,000 deaths along with 18,467,000 disorders yearly, which holds it
in the 12th rank amongst the factors causing death and in the 17t rank amongst the factors causing
dysfunction as per the approximate calculation of universal burden of diseases 1. Analgesics, antibiotics,
chemotherapy, radiotherapy and surgical proceedures are the commonly existing therapies for the urinary
system disorders in modern system of management . A broad spectrum for diuretic drugs has been
described in modern system of medicine. Diuretics help to remove excess fluid from the body by increasing
the renal performance in the form of increased urine output 51 Diuretics are also used to lower urinary
calcium excretion, making them useful in preventing calcium-containing kidney stones 6] .Diuretic drugs are
very effective but they also have side effects!”]. The attention of the people has diverted towards herbal
medicines due to the undesirable effects of the modern medicines. Many Indian medicinal plants are
reported for their remarkable diuretic activities. Due to its safety, efficacy and lesser side effects as
compared to synthetic drugs, medicinal plants including plants with diuretic properties are used from
centuries all over the world.

Ancient ayurvedic classic like Charak Samhita has a solution to urinary system disorders in the name of
“Mutravirechaniya Mahakashaya”(Diuretics) 8. This is a group of 10 drugs which are individually or in
combination are capable of treating various urinary system disorders. Among the total 50 mahakashaya,
described in the 4th chapter of Charaka Samhita, Purvardha, 35" mahakashaya is the mutravirechaniya
mahakashaya as follows, “Vrukshadani Shvadanshtra Vasuka Vashira Pashanabheda Darbha Kusha Kasha
Gundrotkatamulanitee dashemani mutravirechaniyani bhavanti 1°l. This paper aims to evolve the efficacious
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herbal solutions of the drugs mentioned in Mutravirechaniya
mahakashaya quoted by Acharya Charaka adapted and reported by
various scientific journals to combat the urinary system disorders. Data
on utilization of various herbal solutions among the group of 10 drugs
from research based studies available in famous scientific journals for

contending urinary system disorders are also compiled.
MATERIALS AND METHODS

Nowadays, renal disorders are growing very rapidly among people.
Classical reference of 10 diuretic herbs named as Mutravirechaniya
mahakashaya by Acharya Charaka is found to cure effectively urinary
disorders like frequent urination, various urinary tract infections and
urinary tract calculi with some herbs having the properties to preserve
renal function. These herbs have been applied since a long duration in
the Ayurvedic medicinal system because of their efficacy in urinary
system disorders. Some of their therapeutic efficacy is scientifically
validated and documented by modern researchers, and a search for that

is made here, in this article. Here, we have reviewed various research
activities, perfomed on the plants of mutravirechaniya mahakashaya
which have been reported for their efficacy on urinary system disorders
and their scientifically proved pharmacological activities useful for
urinary disorders are summarized as much as possible. To search for the
research activities performed on the plants, the names like Vrukshadani,
Shvadanshtra etc as mentioned in the mutravirechaniya mahakashaya
are used. The description of the individual herb including their scientific
names, as mentioned in the books of dravya guna vigyana of Ayurvedic
classics are also used to assist the search. The available scientific studies
on the plants are summarized in table 1. Google and Google Scholars
were searched and the following keywords- diuretic activities,
Vrukshadani, Shvadanshtra, Vasuka, Vashira,Loranthus falcatus,
Tribulus terrestris, Osmanthus fragrans, Achyranthus aspera, Bergenia
Ligulata etc. As some drugs like gundra,itkatmula, pashanbhed are very
much controversial, classical texts, theis, google scholar and the text
books of Dravyaguna vigyana are referred for scientific review.

Table 1: Scientifically proved pharmacological activities of the plants of mutravirechaniya mahakashaya against urinary disorders (reported from

various scientific journals)

Plants of
mutravirechaniya

Pharmacological Activities
reported (Urinary system

Urinary
Details of study/ report system

disorders for

mahakashaya related) which can be
used
- Petroleum ether, chloroform and ethanolic extracts | UTI
exhibit considerable growth inhibiting capacity for a
large number of pathogenic microorganisms including a
Vrukshadani huge range of gram positive and gram negative bacteria

(Dendrophthoe falcata L.
f) [10,11]

Antimicrobial activity

and the fungi including the most virulent candida
albicans species and candida tropicalis, pathogenic
aspergillus  species, some infection transmitting

bacteria like E coli and S- typhil12

Diuretic activity, Urinary

stone formation

preventing capacity

- Preparation of active ingredient of Dendrophthoe | Urinary calculi
falcata in the medium of water and alcohol were
investigated to establish its calculi destroying capacity
and aqueous preparation was experienced for urinary
output enhancing capacity. When aqueous preparation
of active ingredient (4 g/kg p.o.) was tested in rats and
comparison made with frusemide (4 mg/kg) and
hydrochlorthiazide (10 mg/kg), it showed considerable
enhancement of urinary output with increased
secretion of excess salts was observed. The animals in
which extraction of active principle of the experiment
drug (4 g/kg, p.o.) in water and alcoholic medium, there
was noticed significant decrease in the weight of
magnesium ammonium phosphate stones, caused by
setting in zinc disc in the urinary bladder of rats
compared to control group managed by ethylene

glycol.[3!

- Active ingredient preparation of Tribulus terrestris
fruit and leaves in water medium in 5 g/kg dose by
mouth showed active diuresis in rat diuretic model.
This was a little higher than the diuretic effect caused
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Shvadanshtra  (Tribulus | Diuretic activity

terrestris)[14.15]

by furosemide. The improved elasticity of the smooth
muscles and the diuretic effect created by Tribulus
terrestris, assisted the process of expulsion of calculi
down the urinary passage!t¢l,

- Various preparation containg the active ingredient of
Tribulus terrestris fruits in water and alcoholic medium
along with water extract of the crude drug called as
decoction or kwatha and coarse powder are tested for
their diuretic action in rats by Saurabh and co- workers.
More diuretic action along with added benefit of
potassium sparing action compared to reference
standard frusemide was evaluated with high strength
kwathall7l,

- The main mode of action for Tribulus terrestris’s renal
calculi development prevention action is suggested to
be its diuretic activity as per a recent study performed
outside body with human urinel8],

Urinary calculi
and renal
hypertension

Antiurolithiac
activity

And cytoprotection

Active ingredient extraction of Tribulus terrestris fruits
showed considerable concentration dependent
therapeutic safety in opposition to collection of stone
forming substance around the glass bead implanted
to induce urolithiasis in albino rats, leukocytosis, and
elevation in serum urea levels!19.

- The action of Tribulus terrestris over the process of
formation of calcium oxalate (CaOx) crystals and their
growth and oxalate created renal epithelial cellular
injury was tested by the experiment done by Aggarwal.
The study showed that Tribulus terrestris is not only
capable of preventing the process of formation of
calcium oxalate (CaOx) crystals and its growth but also
has a role on protection of cells against cellular
injury(20],

- Tribulus terrestris showed its urolithiasis preventing
capacity on different examples of sodium glycolate and
ethylene glycol induced stone formation(24,

- Glycolate oxidase (GOX) which is one of the main
enzymes required for oxalate formation is prevented
by Tribulus terrestris and its antiurolithiac activity is
attributed to this property. The inhibition of glycolate
oxidase was due to the effective ingredients of Tribulus
terrestris namely quercetin and kaempherol which
were evaluated to be its non-competitive and
competitive inhibitors respectively22,

- Chaudhuri et al identified that Nephroprotective
action of T.terrestris by the renal damage produced by
gentamicin was decreased when given simultaneously
with T. terrestris extract to albino rats(23l,
- Nagarkatti stated that the
administration of 200mg/kg/day of T. terrestris and

simultaneous

gentamycine to female rat’s decreased gentamycine
induced renal damage in both structural and functional
terms. The effect was comparable to verpamil. 24]

- The results of the investigation carried out by Kavitha
and Jagadees showed that methanolic fraction of
Tribulus terrestris fruit extraction application trough
oral route provided protection on the kidney tissues
against the mercuric chloride induced toxicity in the

mice (25}

Urinary calculi
and renal
damage
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Antibacterial
activity

- Most active efficacy against gram-positive and gram-
negative bacteria were showed by the active ingredient
extraction of Tribulus terrestris fruit in methanolic
medium. Active ingredient extraction in petroleum
ether and chloroform were found to have moderate
action.

UTl

Vasuka (Boerhaavia
diffusa Linn)[28.29]

Diuretic and Renal activity

- As per the experiment carried out by Chauhan et a/
outside living organism it was evaluated that its
aqueous extract is effective in preventing growth of
struvite crystals consisting of ammonium magnesium
phosphate hexahydrate (AMPH). It is mostly evaluated
in urinary calculi in females and application of 0.5 and
1.0% extract formed 50 and 71.42% reduction in the
amount of crystals30,

- While comparing the efficacy of Convolvulus
pluricaulis and Boerhaavia diffusa studied inside living
body against the diuretic and anti-inflammatory action
of barbiturate and it is evaluated that Boerhaavia
diffusa root extract exhibits considerable diuretic
efficacy(31l,

- For the treatment of further diseases of urinary
system also like calculus, cystitis and renal
hypertension the root is used!32,

- With special reference to nephrotic syndrome, the
Boerhaavia diffusa extract is evaluated as having
diuretic effect[3334,

- The diuretic effect of Boerhaavia diffusa extract was
tested[35l,

- Due to the presence of potassium content, the water
soluble fraction of its root and leaves was found to be
diuretic in male albino rats and dogs!3¢l,

- Noticeable diuretic effect was evaluated for the
glucosidic compound extracted from plant[37],

- It was found that B-ecdysone extracted from the root
of Boerhaavia diffusa is responsible for its diuretic
potenciall38],

Urinary calculi

and

renal

hypertension

Vashira (Achyranthes
aspera Linn)[39:40]

Nephroprotective Activity

- Nephrodefensive action of Achyranthes aspera
against lead acetate created nephrotic injury in male
albino rats was found for the methanolic extract of
the whole plant and it was reported by T. Jayakumar
and co workers (2009)[41],

- Achyranthes aspera was tested and found as
preventive of renal calculi (calcium oxalate, calcium
carbonate and calcium phosphate etc.)
mineralization[42],

- The roots are found effective on preventing calcium
oxalate crystalization and its growth tested in a test
tube and also effective on renal tubular epithelial cell
injury in rats3l,

- Preventive action of active ingredient extraction of
the plant in hydroalcoholic medium on calcium oxalate
stone formation was evaluated in artificial urine and it
was found efficacious4l.

Urinary calculi

and
damage

renal
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Diuretic activity

- Elevated diuretic efficacy was found in male rats from
the Achyranthes aspera entire plant methanolic
extract as evaluated by Saurabh Srivastav and co-

workers.(2011) 1451,

- Considerable diuretic efficacy of Achyranthes aspera
seed extracted saponin was found in male albino rats
as studied by S.S. Gupta and co- workers (1972)146],

- Diuretic action of achyranthine in 5mg/ kg dose by
mouth was studied in rats and was found effectivel47],

Urinary calculi
and renal
hypertension

Pashanbheda
ligulata)48.49]

(Bergenia | Antiurolithiac activity

- Anti urolithiac action of the active ingredient of
Bergenia ligulata rhizomes extracted in methanol and
the isolated ingredient like bergenin were tested in
albino rats. There are many experiments which support
the long- established applications of Bergenia ligulata
in renal diseases[>0,51,52],

- Considerable decomposition of renal stone both in
renal and urine component was observed from
methanolic extract of Bergenia ligulata  and
bergeninls3l,
- CaC204

antioxidant action of Bergenia ligulata are supposed

crystalization prevention, diuretic and

to be responsible for its antiurolithiac action!54,

Urinary calculi
and kidney
disorders

Diuretic activity

- With the help of the method suggested by Lipschitz
with furosemide tablet as standard, the diuretic action
of Bergenia ligulata was evaluated. The active
ingredients like flavonoids and saponins existing in
alcoholic extract of Bergenia ligulata roots were
suggested as responsible components for its diuretic

action.

Darva
cylindrical)l5657]

(Imperata
Diuretic activity

Dubey, S.D. et al. (1985) have been studied the
pharmacology of I. cylindrical in experimental albino
rats and reported to have significant diuretic,
natriuretic and Kaluretic actionsl58l,

- The root is, diuretic59.

Urinary calculi
and renal
hypertension

Haemostatic activity

- The root is haemostatic. It is used in the treatment of
haematurial®0l,

Haematuria

Antibacterial action

- The root has antibacterial action against

Staphylococcus aureus, Bacillus dysenteriae etc [61]

UTI

Diuretic activity

Kush (Desmostachya

- Considerable diuretic action and improved urinary
output furosemide (P<0.01) was

observed for the hydroalcoholic

compared to
extract of
Desmostachya bipinnata. Urinary electrolytes levels
(Na+, K+, and Cl) are also enhanced with this(¢4],

Urinary calculi
and renal
hypertension

bipinnatq) (62,631
Antiurolithic activity

- Considerable fall in the amount of renal calcium
oxalate accumulation was observed in urinary calculi
formation caused test group rats in case of active
ingredient extraction of Desmostachya bipinnata in
water medium. Calcium oxalate stone formation
caused chemical processes in living things were also

setback by itl65],

Urinary calculi

Antimicrobial activity

- Signifiacant antimicrobial activities were noticed from
the important oil extracted from the aerial parts of

UTl
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Desmostachya bipinnata against various bacterial
pathogens like S. aureus, S. epidermis, E. coli etc!®sl,

Kasa (Saccharum

spontaneum Linn,)[67.68]

Antilithiatic activity

- Ethanolic root extract of S. spontaneum has curative
effect on stone formation induced by ethylene glycol®°l,

Urinary calculi

Gundra (Typha australis

Antiurolithiatic activity

- Roots decoction is used in India: To boil 3-6 g of dried

Urinary calculi

Schum. and Thonn,, roots in one L of water to use 125 ml OD till stone

Typha elephantina expulsion(73],

Grah.)[70.71.72] Diuretic activity - Gundra is studied to be as shita birya (cooling | Renal
potency), mutrajanak (diuretic), and pittashamak | hypertension
(alleviates pitta) in character!74, and urinary

calculi

- Active ingredient extraction of leaf and steam of | UTI

Itkatamul (Saccharam | Antibacterial activity Saccharum munja was found to be antimicrobial

munja Roxb, Sesbania against gram negative E. coli. A large extent of inhibitory

bispinosa W. F. Wight, effect was noticed from leaf and stem extract!79l.

Sesbania cannabina

Retz.)[7576,77.78] - It is applied in urinary calculi cases for its shita virya | Renal

Diuretic and antilithiac
activity

(cold potency) and mutrajanan ( diuretic) qualities!8l,

- In India, root powder 3—6 g mixed with sugar solution
in water is taken. Pharmacological activities: Roots
leaves have

possess antioxidant and lithotriptic

properties!81:82l-

hypertension
and  urinary

calculi

CONCLUSION

Urinary system disorders are very common nowadays. Urolithiasis is a
common problem worldwide due to its high recurrence rate. From the
dawn of civilization, plants are the part of human society and are playing
a vital role in maintaining human health. As modern therapeutic
procedures have serious side effects, concentration on medicinal herb
exploration has been greater than before worldwide extensively in the
present time. Extensive research works are going on for the
establishment of important medication action of active ingredient
extraction of various plants. Detailed documentation of scientific
evidence about the pharmacological activities of 10 plants of classical
diuretic group were not available as such although some plants have
been widely studied for their biological activities by some scholars over
the centuries. The present article has tried to give an account of updated
information on various pharmacological properties of classical diuretic
group as possible. in the
mutravirechaniya mahakashaya are controversial like pashanbheda as

much as However, some drugs
their scientific names are lacking in the original texts. While some plants
like gundra and itkatmula are rarely seen. They are searched for
available scientific studies with their sanskrit names as well as botanical
names derived from various concerned books.The classical books
mentioned in the reference section are followed for the such purposes.
Thus plants from classical diuretic group are searched for the available
literature on their scientifically documented pharmacological activities
in this review. The mechanism by which they modify the disease
conditions is not evaluated till now and more studies are needed to be
carried out at the molecular level for this purpose. The pharmacological
studies summarized in this review will help the upcoming researchers to
focus on further clinical and formulation studies which will be very much
beneficial for the mankind in near future and also contribute towards
achievement of a status of effective plant based medicine in various

urological disorders.
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