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Abstract

A 5-year-old male presented with trouble walking. He had hypertrophic
calves with positive Gower’s sign. CK was elevated at 12,000. Becker’s
Muscular Dystrophy was diagnosed based on molecular DNA analysis of
the dystrophin gene. As there was no known treatment, therapeutic trial
of a Chinese herbal pill called Liu Wei Di Huang Wan was used. This is
based on a 1000-year-old Chinese pediatrician’s formula for use in the 6
delays of child development in China. The patient improved clinically with
regaining his walking skills and biochemical reduction of CK by 80%.
Follow-up over a 15-year period showed periods of increased CK levels
when the patient was not taking the pills or when suspected counterfeit
pills were taken, Cardiomyopathy developed at age 20. Reduction of CK
was indicative of biochemical efficacy. Further studies need to be done on
this method of treatment.
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Introduction

Becker’s Muscular Dystrophy (BMD) [1] is an inherited X- linked
recessive disease of muscles. It is similar but less severe than Duchenne
Muscular Dystrophy (DMD), with no known treatment. The gene is passed
along the X chromosome.

Becker’s is similarly to Duchenne muscular dystrophy except it is rarer
and less severe. DMD has an incidence of 1/3500 live births while BMD has
an incidence of approximately 1/20,000 live births [2]. Thus, Canada with a
population of 38 million and birth rate of 380,000 per year would have 19
new Becker’s muscular dystrophy cases per year. The European Union with a
population of 446 million and 1% birth rate would have about 223 new cases
of BMD per year. The world with a birth rate of 130 million per year would
have about 7000 new cases of BMD per year. The prevalence of BMD is 17-
27 cases per million population. Thus, Canada would have a prevalence of
650 to 1075 cases.

BMD is X-linked recessive and is passed from mother to son. It is a disease
of muscle in which there is insufficient dystrophin produced in the muscle
cells resulting in instability in the structure of the muscle cell membrane and
deletions in the dystrophin gene Xp21 (X chromosome, short arm p, region 2,
band 1) [3]. Abnormal but functional dystrophin may be produced in contrast
to pathology in Duchenne muscular dystrophy in which frame-shift mutation
essentially leads to failure to produce dystrophin. Dystrophin levels in BMD
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are generally 30-80% of normal while DMD, the levels are
less than 5%.

Cardiac arrythmia and cardiomyopathy [4,5,6] with
congestive heart failure can present in males between ages
20-40 years and explains why BMD have a shorter lifespan.

The mean age of onset is 11 years with the age range of
2 to 21 years. The mean age at which patients became non
ambulatory was 27 years with a range of 12 to 30 years.
Death resulted from respiratory or cardiac failure at a mean
age of 42 with the age range of 23-63 years [6].

Diagnosis is by in the pelvic and legs with equinus walking,
poor balance, and frequent falls. Biochemical diagnosis is by
clinical examination with proximal muscle weakness more
severe in the pelvic and legs with equinus walking measuring
and finding elevated levels of creatine kinase (CK) up to 50
times normal. CK levels can fall with time and with loss of
ambulation and muscle mass [1].

Until now, there is no known treatment besides supportive
care with ankle foot splints and treatment of respiratory
failure with nocturnal home ventilation [7,8] and cardiac
failure which are complications of the illness. Patients
should have baseline EKG and echocardiograph at age 10
and be reviewed every one to two years [6]. They should be
monitored for cardiac arrythmia and dilated or hypertrophic
cardiomyopathy which are potentially treatable [5,6].

The prognosis for Becker’s muscular dystrophy is better
than Duchenne muscular dystrophy in which patients present
earlier and be wheelchair bound by age 10 and deceased by
age 20. However, severe forms of Becker muscular dystrophy
present at an earlier age and can be similar to Duchenne
muscular dystrophy.

Clinical case, Treatment and Follow-up

A mother brought her son aged five years, and three
months into my office. She complained that her son had an
abnormal gait. He was born normally and was able to walk at
14 months. However, at age four and a half, he began having
trouble with his gait. Examination showed that he was walking
on his toes. He was referred to a pediatric orthopedic surgeon
at the age of five years, ten months. The surgeon found that
he had hypertrophic calves bilaterally with a weakly positive
Gowers’ sign. He had external rotation, abducted position of
his legs, and walked with a stiff-legged gait. He had equinus
contractures bilaterally. His reflexes at the knees were brisk
at about %. There were a few beats of clonus. His upper
extremities had a completely different muscle tone than his
lower extremities. CK was ordered and found to be elevated
at 12,000 units. He was referred to a pediatric neurologist
and neuromuscular clinic. Molecular DNA analysis showed
a deletion involving exons 45 to 48 in the dystrophin gene.
The diagnosis was Becker’s muscular dystrophy. There was

a family history of the mother’s brother in China developing
trouble walking at age 18.

The mother had been told that there was no known
treatment aside from ankle foot splints for his muscle
contractures. I had taken an acupuncture course and had
been reading about Chinese patent medicines. I had read of
Liu Wei Di Huang Wan or six flavour pills [9]. This patent
medicine was developed during the Song Dynasty (960-1279)
by a pediatric physician for children who experienced any of
the “Five Delays”: delay in standing up, delay in walking,
delay in growth of hair on the head, delay in the development
of teeth and delay in speech development. In more modern
times, these pills are used by the elderly for diseases of old
age and yin deficiency. The adult dose is 8-10 pills, three
times a day, taken with warm water. The 6 herbal ingredients
with percentage compositions are Table 1 with the Chinese
name, Latin Name, TCM function, and pharmacologic effects
of the herbs. Since the child had walked normally before and
now was walking abnormally or had regressed in his walking.
I suggested to the mother that he should take 4 pills, twice a
day to see if they would help her son’s condition. He returned
about a month later and his walking seemed to be getting
better. He was able to squat % way. Four months later his
walking appeared to be normal, and he was able to squat and
stand on one leg with good balance. At age 7 he was able
to jump, stand on his toes, and heel-toe walk. At age 7 he
was able to walk for greater than one hour, play soccer, ride
a bike, and swim. At age 10% he was playing soccer and at
age 12, basketball.

Figure 1 shows the variations in CK levels over the past
15 years. At age 7, his CK was re-checked, and he was much
improved at 3500. At age seven and a half, his CK levels
were elevated, and the mother suspected that the pills he was
taking were counterfeit. He was advised to take a Beijing
brand of pills and his CK dropped to 5000. A month later it
was up to 28,000 and the brand of medications was changed.

At age ten years and ten months, he had not been taking
his pills for six months and he was advised to take 12 pills,
twice a day. At age 11 and seven months he was not taking
his medications and CK was elevated to 23,000. At age 12
years and ten months his CK was also elevated at 26,000.
His mother stated that he had not been taking pills for a year.
At age 13 his CK was 6500. His mother said he was taking
Reishi pills for one month and his legs felt 20-30% less tired.
Between ages 14-17 he did not return to our office. He was
not taking pills and was not able to squat at age 17. His CPK
was elevated to 10,000. He was advised to take his six flavour
pills for life as he had a chronic condition. At age 18, his CK
level was 2600. At age 19 and four months he had not been
taking pills and his CK level was elevated to 16,000. On Lan
Zhou brand of pills his CK was down to 2000. At age 20%:
years he was on Beijing brand of pills and his CK was 6000.
He was advised to change back to the Lan Zhou formulation
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which brought his CK down to 2500.

At age 20% his pulse was abnormal being tachycardic
at 148 per minute. He was referred to a cardiologist and
cardiomyopathy was suspected as his ejection fraction was
reduced to 55%. On ACE inhibitors and beta blockers his
pulse slowed to 76 per minute.

At age 29 he is working full-time but has obvious muscle
atrophy with a BMI of 16. He can walk well but no longer run
due to decreased strength in his legs. He can climb stairs but
he needs to hold on to handrails to prevent falls.

Becker’s muscular dystrophy can be mild, moderate,
or severe [10]. Mild cases present at a later age with less
trouble walking. Severe cases present in early childhood
as the present case and the course is expected to be more
progressive with less ambulation by age 10 or 12. In the
present case, the patient has done well with the six flavour
pills with regression of equinus gait and significant reduction
biochemically in CK levels with the correct medication and
rebound in CK with respect to the counterfeit pills or failure
to take his medications.

Discussion

The number one cause of death in BMD is cardiomyopathy
[11]. Most are symptom free, but a high percentage have
subclinical cardiomyopathy [12]. Our patient had deletions
in exons 45 to 48, and deletions in exons 48 were associated
with cardiac disease [13]. Melacini [13] concluded that a

specific segment of the intron (noncoding sequence) located
between exons (coding sequences) 48 and 49 is involved with
cardiomyopathy.

Patients with BMD should be monitored with ECG
and echocardiography every 2 years and treated with ACE
inhibitors when left ventricular ejection fraction is less than
55% [11] and B blockers when cardiomyopathy develops
[11]. Heart transplant can be considered for end stage heart
failure [14].

Studies of various pharmaceuticals (steroids, cyclosporine,
pentoxifylline) and nutritional interventions (coenzyme,
Q10, creatine, taurine, arginine) have been reviewed [15].
Most used in muscular dystrophy are steroids which have
anti-inflammatory effects and improve muscle strength and
function in the short term (6 months — 2 years) [16].

More recently, Tadalafil, an inhibitor of phosphodiesterase
5, has been shown to improve muscle blood flow in Becker
muscular dystrophy [17].

Type 1 facioscapulohumeral muscular dystrophy is the
third most common muscular dystrophy with a prevalence of
1/15,000 individuals and has no known effective treatments
in western medical therapy. Recently a clinical case using a
Chinese herbal formula Bu Zhong Yi Qi has been shown to be
therapeutically beneficial in a female age 15 with symptoms
since age 9 [18]. The formula is believed to regulate
inflammation and immune response, improve tolerance
to oxidative stress in muscle cells, restore mitochondrial

Table 1: Composition and Function of Ingredients in Liu Wei Di Huang Wan from Lan Zhou Foci Pharmaceutical Factory.

Chinese Name | Pin Yin Name | Pharmaceutical Name

Radix
MihE Shu Di Huang | Rehmanniae Glutinosae 32.72
Conquitae
o Radix Dioscoreae
[T Shan Yao Oppositae 60
lLZEeE Shan Zhu Yu | Fructus Corni Officinalis 45.45
. . Rhizoma Alismatis
#E e Xie Plantago-aquaticae 1227
®wE Fu Ling Sclerotium Poriae Cocos | 12..27
HEE Mu Dan Pi Cortex Moutan Radicis 12.27

Content in mg | TCM Function

Pharmacological Effects

Antioxidant, anti-apoptosis, anti-
inflammatory, anti-osteoporosis,
antidiabetic, neuro protection [22]

Nourish Yin;
strengthen blood

Anti-inflammatory, antidiabetic,
immunomodulatory, inhibit NF-kappa
B pathway [23]

Tonify spleen and
stomach

Clear blood heat;
strengthen liver and
kidney yin; stop
sweating

Antioxidant, anti-apoptosis, anti-
inflammation; antidiabetes; anti-
osteoporosis; neuro protection [24]

Promote Anti-inflammatory, anti-hyperlipidemia,
urination; drain kidney | antitumor, antidiabetic, antioxidant;
empty fire neuroprotective [25]

Strengthen

spleen; discharge
dampness; promote
urination

Clear blood

heat; promote
circulation; extinguish
liver fire; remove
blood stasis

Antioxidant, anti-
inflammatory, immune modulation,
liver and kidney protection [26]

Anti-inflammatory, antioxidant, anti-
tumor, antidiabetic, cardiovascular
protection, neuroprotective,
hepatoprotective [27]
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Figure 1: CK levels charted over time of a male patient with Becker's Muscular Dystrophy (deletion in exons 45-48 in the dystrophin
gene). Symptoms presented at age 45 years, diagnosis at age 5% years, and treated with 6 Flavor Chinese Patent medicine pills.
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function and balance metabolic processes [18].

In the mouse model of muscular dystrophy, Liu Wei Di
Huang Wan has been reported to be effective in improving
muscular activity [19]. A parent reported his child with
Duchenne muscular dystrophy had treatment starting at
age 7 with 10 pills a day of six-flavour pills and physical
improvement [20]. In our case of severe Becker’s muscular
dystrophy, there was a rapid improvement in clinical
symptoms.

Improved symptoms with reduction in CK levels and
variations of levels of CK over time depending upon whether
the patient was or was not taking his medication are indicative
of therapeutic effect. The Liu Wei Di Huang Wan is not a
cure but can somehow biochemically suppress breakdown
of muscle tissue which leads to elevated levels of CK. The
reduction in CK suggests slower breakdown of muscle tissue
and allows the disability to improve from toe-walking to
normal walking. Further studies should be done with a larger
case series of Becker muscular dystrophy and with Duchenne
muscular dystrophy as monitoring treatment with CK levels
is easily done to check for therapeutic effect. The effects of
different dosages also need to be studied as the pharmaco-
kinetics of the medication complex is not known.

Since Bu Zhong Yi Qi has been beneficial in a case of
facioscapulohumeral muscular dystrophy, it could be tried
and compared to Liu Wei Di Huang Wan in BMD. Because
of the seriousness of the illness and no previously known
treatments, a randomized controlled clinical trial using this
medication with placebo would be unethical since untreated
patients would be severely disadvantaged.

The mechanism or action of the six flavour pills in
Becker’s muscular dystrophy is speculative and needs to be
studied. However, the pharmacologic effects of the individual
herbs are known as shown in Table 1. The individual
herbs are antioxidants, anti-inflammatory, anti-apoptosis,
neuroprotective, immunomodulatory and inhibit NF-kappa B
pathway [22-27]. The sum action of the herbs may be greater
than the individual parts.

The cost of the treatment is inexpensive as a bottle of 200
pills costs about $4 to $5 and is readily available in Chinese
herbal shops in Canada and worldwide. The dosage for the
child used in this study was four pills, twice a day or $5 a
month. At eight pills, twice a day (2.5 bottles per month), the
cost is $12.5. An adult dose of eight pills, three times a day or
12 pills, twice a day, would cost about $18 per month. The lot
number and date of production with CK monitoring should
be done to verify therapeutic effect and monitor to eliminate
counterfeit and bogus pills [28].

Clinical Pearls

1) Duchenne and Becker’s muscular dystrophy are genetic

X-Linked disorders leading to young males losing
strength and balance in their legs. They present with
difficulty walking and climbing.

2) Elevated creatine kinase levels are found in blood.

3) Liu Wei Di Huang Wan or six flavour pills have been
shown to reduce CK levels and clinically improve the gait
and walking in a case of Becker’s muscular dystrophy.

4) Patients should be monitored and treated for arrythmias
and cardiomyopathy.

5) Other cases should be treated with these pills to help this
otherwise incurable disease.
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