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ABSTRACT

Duchenne muscular dystrophy (DMD) is an X-linked recessive disorder that affects muscles and causes progressive weakness. Dystrophin, the
product of the DMD gene, is one of several membrane proteins that form the dystrophin—glycoprotein complex, which helps to maintain the integrity
of muscle cells; loss of these proteins leads to the wasting of muscle. In Ayurveda it has been classified under Adibala Parvritta Vyadhi. Here
pathogenesis occurs due to the Bheejabagahaavyava Dusti which lead to Medomamsa dusti further vitiates the Vata. Panchakarma shows great
improvement among which Virechana and Basti explained in the principle of Vata chikitsa. This pioneer approaches gives patient quality of the life

and longer survival upon muscular dystrophy.
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INTRODUCTION

Duchenne muscular dystrophy (DMD) is a recessive
hereditary disease, linked to the X chromosome, which
affect skeletal muscles, heart and brain, with progressive
evolution until death around the second decade, generally
caused by cardio respiratory events.! DMD affects one in
every 3,600 to 6,000 boys of live birth and it occurs as a
result of mutations in the dystrophin gene (locus
Xp21.2).2 Around 1/3 of all new cases diagnosed arise
from “new” mutations.>* Dystrophin is a large structural
protein (427 kDa) whose function is to connect the
internal cytoskeleton of the skeletal fiber with the
extracellular matrix proteins, stabilizing muscular
contraction.” In DMD, the protein is absent or
dysfunctional, thus resulting in imbalance in the integrity
of the lipid bilayer of the membrane, with influx of
calcium and cellular necrosis.®’

‘When to suspect DMD

Suspicion of the diagnosis of DMD should be considered
irrespective of family history and is usually triggered in
one of three ways: (1) most commonly, the observation of
abnormal muscle function in a male child; (2) the
detection of an increase in serum creatine kinase tested
for unrelated indications; or (3) after the discovery of
increased transaminases (aspartate aminotransferase and
alanine aminotransferase, which are produced by muscle
as well as liver cells). The diagnosis of DMD should thus
be considered before liver biopsy in any male child with
increased transaminases. Initial symptoms might include
delayed walking, frequent falls, or difficulty with running
and climbing stairs. Although DMD is typically
diagnosed at around 5 years of age, the diagnosis might
be suspected much earlier because of delays in attainment
of developmental milestones, such as independent
walking or language; such delays have been documented
prospectively by following patients with DMD identified
by newborn screening.® The presence of Gower's’ sign in

a male child should trigger the diagnostic investigation of
DMD, especially if the child also has a waddling gait. Toe
walking might be present but is not additionally helpful in
deciding whether to suspect DMD. In the presence of a
positive family history of DMD, there should be a low
threshold for testing creatine kinase, although this will be
influenced by the age of the child. In a child less than 5
years of age, suspicion of DMD probably cannot be
excluded completely by a normal muscle examination.
However, with increasing age, a normal muscle
examination renders the chance of a child having DMD
progressively less likely. A boy older than10 years of age
with normal muscle function is thus highly unlikely to
have DMD.

Confirmation of the diagnosis

The route to confirming the diagnosis depends on local
availability of rapid and reliable testing, which must be
interpreted alongside the clinical presentation owing to
the range of severity possible with dystrophin mutations.
Testing for a DMD mutation in a blood sample is always
necessary even if DMD is first confirmed by the absence
of dystrophin protein expression on muscle biopsy. The
results of genetic testing provide the clinical information
required for genetic counseling, prenatal diagnosis, and
consideration for future mutation-specific therapies.
Different types of mutations in DMD can be the genetic
basis for DMD.’The genetic tests commonly used to
identify dystrophin mutations are multiplex PCR,"
multiplex ligation-dependent probe amplification,'
single-condition amplification/internal primer,'>" and
multiplex amplifiable probe hybridisation."” Multiplex
PCR is widely available and the least expensive, but only
detects deletions and does not cover the whole gene, so
that a deletion might not always be fully characterized.
Multiplex ligation-dependent probe amplification and
amplifiable probe hybridisation will detect deletions and
duplications and cover all exons, and single-condition
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amplification/internal primer will detect deletions and
provide sequence data. None of these techniques is
universally available. If analysis by one or more of these
techniques leads to the identification and full
characterization of a dystrophin mutation, then no further
testing is required. If deletion/duplication testing is
negative, then dystrophin gene sequencing should be done
to look for point mutations or small deletions/insertions.
213 Full characterization of the mutation (deletion
endpoints or exact position of any point mutation) is
required to allow correlation of the predicted effect of the
mutation on the reading frame of the gene, which is the
major determinant of the phenotypic variability seen in
dystrophinopathy,'*'° as well as to determine eligibility
for the mutation-specific treatments currently in trials.'” '®
A muscle biopsy could be done, depending on the clinical
situation, availability of genetic testing, and the facilities
in the centre where the patient is seen.” A needle biopsy
might be appropriate if testing is only for DMD or if the
clinician is skilled in taking multiple cores of tissue from
pediatric patients.”®*' In those centers where it is done,
the conchotome technique has the advantage of providing
alarger sample than a single-core needle biopsy, and does
not require an open surgical procedure.”** The key tests
done on the muscle biopsy for DMD are
immunocytochemistry ~ and  immunoblotting  for
dystrophin, and should be interpreted by an experienced
neuromuscular pathologist. A muscle biopsy can provide
information on the amount and molecular size of
dystrophin as long as the protein is present."”
Differentiating total and partial absence of dystrophin can
help to distinguish DMD from a milder dystrophinopathy
phenotype. Electron microscopy is not required to
confirm DMD. Genetic testing after a positive biopsy
diagnosis of DMD is mandatory. A muscle biopsy is not
necessary if a genetic diagnosis is secured first,
particularly as some families might view the procedure as
traumatic. However, if genetic testing has been done and
no mutation identified, but creatine kinase concentrations
are increased and signs or symptoms consistent with
DMD are present, then the next necessary diagnostic step
is to do a muscle biopsy. This is also the case if there is a
family history of DMD and a suspicion of the diagnosis,
but no family mutation is known. Whereas
electromyography and nerve-conduction studies have
been a traditional part of the assessment of a child with a
suspected neuromuscular disorder, these tests are not
believed by the expert panels to be now indicated or
necessary for the specific assessment of DMD.

Ayurveda and DMD

In Ayurveda this pathogenesis can be clearly understand
by the concept of Adibala Parvritta Vyadhi viz. Sushruta's
vyadhi vargikarana®. Here pathogenesis occurs due to the
Bheejabagahaavyava Dusti which leads to Vata Parkopa
takes sthana samshraya in Mamsa and medo Dhatu
vitiates and depletes them (x-linked progressive
degenerative disorder of muscle tissue)®.

Acharya Charaka has clearly mentioned about the close
relation of both Mamsa and Medo Dhatu Viz. to
Dhatukshayaz vata pathogenesis which in term degrades
and causes the Dusti®® (a defect in the sarcolemmal

membrane). This Ansha-ansha kalpana of the Dhatus
clearly signifies the involvement of the Dhatuvagni
Mandhya causes Kshaya . This agnimandya caused at the
level of the Dhatus leads to formation of Ama .
Madhavkara explained Srotodusti as type of Ama itself *’.
While Srotorodha a subtype of srotodusti produces the
hypertrophy in the particular region , it also manifests as
first parkopa then depletion i.e. due to vata . This complex
variety of pathogenesis indeed is responsible for the
progressive wasting and necrosis of muscle fibers.
Therefore it was well understood thousands of years back
with its severity and termed as Ashadya®.

Panchakarma in DMD

In India, with this incidence and no cure in contemporary
system of medicine, patients of DMD approaches
Ayurveda with lots of hope. In Ayurveda for the
management of this disorder concept of the paraspar
dhatu paka is of prime importance whereas Acharyas have
mentioned specific chikitsa sootra for the condition by
considering its severity and importance which can easily
be understood by the physicians®.

Acharyas while explaining the dhatupaka avastha clearly
signifies the importance of Agni which is whole and sole
responsible for the formation of the next dhatus. Thus
correction of agni should be done by administration of
deepana and pachana dravyas in order to strengthen the
process, doshas must be balanced and metabolic toxins
must be eliminated from dhatus through panchakarma *.
The pre-operative process quoted by Acharyas has the
concept of "Brhmanyastu mrudu langyet "that signifies
the usage of Rukshana for better brihmana treatment
modalities® for example udvartana which helps in the
removal of srotorodha and does Sthiri karana of angas.
Pachana medicines are also explained as a mode of
Rukshana chikitsa and it is also must in the treatment of
DMD initially with deepana, like parishekha with
Dhanyamla®™,

Panchakarma the penta bio purifactory methods of
Ayurveda i.e. Vamana, Virechana , Niruha, Anuvansan
and Nasya are of prime importance.’*

Vamana of mrudu kind i.e. using the drugs like madana
phala which has anapaitava as guna, has least
complications, if the person is present with kapha sthana
gata pitta or utkilstha kapha lakhans as it pacifies the
vitiated kapha but also corrects the depleted medas® .
Another set of data shows usage of vacha as dravya for
the vamana which signifies major improvement in
pediatrics age for the neuromuscular disorder *’.
Virechana Karma of mrudu in nature explained under
Vatsya upkarma has anulomana property and tridoshahara
property”™. Thus its repeated course is beneficial.
Amritprasha ghrutha and Tikta ghrutas are used as
shodhana snehapana. Research has shown that Virechana
does the detoxification which lead to better absorption of
Rasyana Drugs, other Brihmana Dravyas and correction
of Agni.*

Basti is another variety of the Karma especially Brihmana
variety of basti which clearly shows its efficacy in this
condition for example usage of Mamsa rasa Basti and
yapana basti (contains madhanaphala) with kala and
karma format, considering the condition as gambhir dhatu
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gata vikara*’.

Tikta Ghruthas, Ashwanganadha ghrutha and Chagalayadi
ghrutha can be administered as Anuvanasa basti*™*%. It
also rejuvenates the body and further helps in improving
from the dhatukshaya caused due by the vata dosha that is
why both virechana and basti are explained in the
principle of Medomamsa dusti®.

Nasya has less importance when we talk about genetic
disorder however it is assumed that it can be used for the
treatment of various associated symptoms like depression
due to its mana prasdana action**.

After the purification Rasyana therapy can be adopted.
Not only these invasive therapies like virechana, Basti etc.
but upkarma i.e Para panchakarma procedures are very
much essential for the same. It is very well understood in
the treatment principle of Vataroga by Charaka and
Yogaratnakar that upakarmas like Abhyanga, Svedana are
having prime treatment modalities*. Snehana both bahya
and abhyantra helps to pacifies the vata dosha'. In
contrast Abhyanga a variety of bhaya sneha with oil like
Balaashwagandhalakshadi taila, Mahanaryana Taila and
Mahamamsadi taila helps in subsiding the vata dosha,
improves the tonicity of the muscle and compacts the
body**. Whereas swedana like Shastikashaali pinda
swvdana also improves the tone of the body”.

Swedana karma increases the metabolic activity which in
turn increases the oxygen demand and blood flow. This
vasodilatation stimulates the superficial nerve ending
causing a reflex dilatation of the arterioles. Due to the
effect of heat on the sensory nerve ending there will be a
reflex stimulation of sweat glands in the areas exposed to
heat. This rise in temperature induces muscle relaxation
and increases the efficacy of muscle action as the
increased blood supply ensures the optimum condition for
the muscle contraction®. Swedana also acts by the
mechanism of thermoregulation regulated by skin and
coordinated with the functions of the other excretory
organs. It is supplied with many groups of nerves, which
conduct various stimuli. The secretion of sweat is under
nervous system control, especially autonomous. The hair
of the skin is tactile sense organs and their secretion
produces some nervous changes. Thus, swedana can bring
about changes indirectly on the autonomic nervous
system and the heat can bring about changes in
conduction of nerve stimuli, by changing sodium-ion-
concentration®'.

Thus these modalities are of prime importance as no
treatment acts on prime pathogenesis and present
approach is taken to improve quality of life over muscular
dystrophy.

CONCLUSION

The absence of specific treatment for muscular dystrophy
in modern medicine demands the role of contemporary
and alternative approaches of treatment. The Ayurvedic
treatment with special reference to Panchakarma
procedures followed by administration of rasayana
Rasayana group of herbo-mineral or gold based medicine,
yogic support have shown definite protective influence.
Ayurveda never claims the cure of DMD with reference
to asadhaya whereas its unique or pioneer approach gives
patients of DMD, quality of life and longer survival upon

muscular dystrophy®®.
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