EDITORIAL

REVIEW ARTICLE

Use of autologous skeletal myoblasts in cellular
cardiomyoplasty

This edition of the New Zealand Medical Student Journal continues to showcase original student
research from around the country and overseas. The interest and submissions directed toward
the journal are evidence that we are fulfilling an important publication niche. Primarily, we see our
role as an education tool for students seeking experience in writing and submitting research. Our

submission and review process prepares students for future publications in other peer reviewed
P prep P P Juan de Dios Diaz-Rosales (T, *,0)

Omar F Loera (¥, 1, 0)
Jesus E. Romo (, * 0)

journals. We extend our sincere thanks to academic advisors and reviewers for their input to the
submission process, and to Minister of Health, Right Honourable Annette King for the generous
funding of two editions of the journal.

T Internado Médico de Pre-grado, Instituto Nacional de Ciencias Médicas y Nutricién Salvador Zubirdn.

* Departamento de Investigacién, Escuela de Medicina del Instituto de Ciencias Biomédicas de la Universidad Auténoma de Ciudad Judrez.
T Departamento de Patologfa, Hospital General de Ciudad Judrez.

& México-Biomedical Research Group.

We also publish feature articles that are interesting, informative and thought provoking. In this issue
we look at the new Green Prescription Scheme, explore the option of taking a year out of the
undergraduate medical programme to conduct research, provide details on how to write academic
articles, and find out about an elective in the Kingdom of Cambodia. Letters to the editor in

response to any article are welcome.

We are also proud to announce the Inaugural New Zealand Medical Students’ Journal Writing

Competition. This new award recognises excellence in academic writing by New Zealand medical

students.We look forward to presenting so of the high quality submissions in our next edition.

With best wishes for the new year and your continued studies,

NZMSJ Executive

The New Zealand Medical Student Journal

Credits

Chair — Ajay Sud
Editorial Board — Ajay Sud, Chris Ansley, Rosemary Wyber
Features Editor — Andrew Winnington

Committee Members

Ajay Sud (Advertising)

Ayeshea Verrall (NZMS] Advisor)
Shanu Gambhir (Finance)

Tony Harley

Nikhil Sapre

Academic Advisors

Dr John Allison
Dr David Perez

Thanks to

Russel Bunton

Reywa Brown

Higher Education Development Centre
Medical Teaching Support Unit

Hodder Arnold

Chris Slane

Number 2 April 2005

Correspondence:

JDD-R

México-Biomedical Research Group UAC]
Rio Nazas 201, Col. Altavista

Atlixco, Pue. México, CP 74240

e-mail: juandedios@salud.gob.mx

INTRODUCTION

Discoveries of molecular aspects of cellular function are changing
concepts of health and disease.! However despite recent advances
in the treatment of myocardial infarction and heart failure, the heart'’s
capacity for repair and regeneration is limited.? Restoring blood flow,
improving perfusion, reducing clinical symptoms and augmenting
ventricular function are currents goals of treatment after myocardial
infarction. Other than replacing the whole heart (cardiac transplantation)
no standard clinical procedure is available to restore or regenerate the
damaged myocardium following a heart attack."

The pharmacological therapy of heart failure includes many drugs, such
as angiotensin-converting inhibitors, angiotensin ll-receptors antagonist,
diuretics , -adrenergic blockers and inotropic therapy. The emphasis of
these therapies is on migrating the consequences of myocardial damage;
they do not reverse the structural cause of heart failure, which is the
permanent loss of myocardial tissue.'® The ideal therapy would be to
replace damaged tissue with healthy tissue.>> > This is the goal of
cellular cardiomyoplasty.

Cellular cardiomyoplasty consists of in situ cell implantation intended
to induce the growth of new muscle fibers and the development of
angiogenesis in the damaged myocardium.> The objective of cellular
cardiomyoplasty is to limit the consequences of decreased contractile
function and compliance of damaged ventricles following myocardial
infarction.?

Current possibilities in myogenic and angiogenic cell therapy for myocardial
regeneration are the transplantation of autologous cell lines into
myocardium. These cells include autologous myoblasts from skeletal muscle
(satellite cells), bone marrow-derived mesenchymal stem cells, smooth
muscle cells, vascular endothelial cells, and embryonic stem cells, >4 12

Autologous Skeletal Myoblasts

Satellite cells, first identified in skeletal muscle in 1961, have been
confirmed as myogenic precursor cell responsible for growth, repair, and
adaptation to physiologic demands of skeletal muscle.'' The identification
of muscle satellite cells has led to major advances in our understanding
of muscle regeneration."

Although satellite cells have been considered as monopotential stem
cells, recent in vivo and in vitro studies early indicate that satellite cells
from adult mammalian skeletal muscle are multipotential stem cells.!"*
The use of cultured autologous skeletal myoblasts, does not raise
immunological, ethical, tumorogenesis, or donor availability issues.
Cellular cardiomyoplasty using autologous myogenic cells offers a
number of advantages: they avoid the need for immunosuppressive
treatment? because they are allogenic organs; they are not transformed
cells, and tumorigenesis is unlikely; they form gap junctions with cardiac
moycytes and arrhytmia has not been a complication; they are not fetal
tissue and will not engender ethical issues; they are readily available from
all patients and donor availability is not a limitation."

Satellite cells have been shown to proliferate and differentiate into new
myotubes in culture. Myoblasts also have the capacity to form new
muscle fibers or fuse to existing fibers when introduced directly into
the skeletal muscle of a synergic host” The communication between the
grafted skeletal myocytes and native myocardial cell is probably the key for
the acquisition of myocardial phenotypes from the skeletal cells .'® Myoblasts
have been shown to differentiate into skeletal myoblasts when injected
in the center of the scar In contrast, when injected into in the scar
periphery (close to the healthy tissue) they differentiate into immature
myocardial cells.”
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Cell Culture

In European Hospital Georges Pompidou, Dr. Chachques has developed
a technique harvesting a sample of the thigh vastus lateralis, through a
5 cm incision under local anesthesia. The skeletal muscle from biopsy
is subjected to enzymatic digestion to release satellite cells. The cells
are then washed and the enzymatic reaction is stopped by adding
one ml of the patient’s serum. A benefit of human autologous serum
cell culture is that it can be performed without risk of prion, viral or
zoonoses contamination.® Cells are collected by sedimentation and the
supernatant is discarded. Cell cultures are incubated for three weeks
at 37 °C in a humidified atmosphere containing 5% CQO,* Commonly,
after three weeks, more than 200 X 10° cells are routinely obtained.®
Recommended density of implanted cells is between 50 to 70 million
cells per ml. Cellular implantation can be performed by an epicardial or
an endovascular delivery approach®.

Clinical Trials Using Myoblasts

Menasché's group in Paris began using skeletal myoblasts in cell
cardiomioplasty in humans, in 2000." Autologous cultivated skeletal
myoblasts have been implanted in postinfartion myocardial scars during
coronary artery bypass graft surgery 812

As of 2003 over 100 patients had been treated worldwide®, with
different techniques and variety of cell types.>* Cellular cardiomyoplasty
using autologous skeletal myoblasts was performed by the group of
Chachques in 18 patients by 20032

Inclusion criteria for adult patients are: a low ejection fraction, akinesis
and non-viable post-infarction scar® In 2002 in Argentina, Trainini et
al. reported a case of a patient with a diagnosis of ischemic-necrotic
myocardiopathy who was treated with an implant of autologous skeletal
myoblasts. This implant was the first one of this kind performed in Latin
America® and results were favorable.

Cellular cardiomyoplasty promises a variety of beneficial effects such as:
reduction of size and fibrosis of infarct scars, limitation of postischemic
ventricular remodeling, improved of left ventricular wall thickening, and
an increase of regional myocardial contractility (these are preliminary
results in humans)®. Implanted cells orient themselves against cardiac
stress preventing thinning and dilatation of the injured region.

CONCLUSIONS

Trainini et al. confirms that no definitive treatment exists and that such
therapy is an urgent research priority® Cell therapy has emerged as a
strategy for the treatment of many human diseases.'" Myogenic cell
grafting within the myocardium to improve contractile function has
emerged as a promising technique for ischemic left ventricular systolic
dysfunction.> '* This novel therapy may be a dream, but if successful, it
could be a definitive treatment for heart failure.” Our group (México-
Research Group at Universidad Auténoma de Ciudad Judrez) is
currently working on animal model of myocardial infarction. Our goal is
to regenerate a myocardial scar with satellite cells. While thus far; success
has been elusive, we continue strive for a day when we can provide a
definitive therapy for heart failure.

Acknowledgments

We thank Engineer Cristina Rosas and Nicholas Walter MD (University of
California at San Francisco) for helpful discussions on the structure of this paper.

REFERENCES

|. Rojas-Martinez A, Ortiz-Lépez R, Delgado-Enciso |
Genética y medicina molecular en cardiologia
Rev Esp Cardiol 2001;54:91-108

2. Loera OF Ortiz-Morales L, Diaz-Rosales |D
Regeneration: the future of cardiac therapy.
Asian Stud Med | 2004; |4

3. Chachques JC, Herreros-Gonzdlez J, Trainini JC
Cardiomioplastia cellular
Rev Arg Cardiol 2003;71: 138-45

4. Prosper-Cardoso F, Herreros-Gonzélez ), Alegria-Ezquerra E

Utilizacion de células madre para la regeneracion miocardica en la insuficiencia
cardiaca

Rev Esp Cardiol 2003; 56: 935-9

5. Trainini JC, Lago N, De-Paz J, Cichero D, Giordano R, Mouras J, Barisani JL
Trasplante de mioblastos esqueléticos para el reparo de necrosis miocardica
Rev Arg Cardiol 2002;70:324-27

6. Chachques JC, Acar C, Herreros J, Trainini JC, Prosper F, D'Attellis N, Fabiani
JN, Carpentier AF

Cellular cardiomioplasty: clinical application

Ann Thorac Sug 2004;77: 1121-30

7. Siminiak T, Fiszer D, Jerzykowska O, Grygielska B, Kazmucki B, Kurpisz M
Percutaneous autologous myoblast transplantation in the treatment of post-
infarction myocardial contractility impairment — report on two cases

Kardiol Pol 2003; 59: 502-10

8. Trainini JC, Cichero D, Bustos N
Cardioimplante celular autélogo
Rev Arg Cardiol 2002;70: 137-42

9. Pyongsoo DY, Kao RL, Magovern GJ
Myocardial regeneration transplanting satellite cells into damaged myocardium
Tex Heart Inst | 1995;22: 119-25

|0. Stavros GS, Sotiris PP, Dionisios GA, Dimitrios LT
Recent advances in cell and gene therapy of ischemic cardiomyopathy
Hellenic | Cardiol 2003 44:187-94

I'l. Kao RL, Zhang F, Zhi-Jian Y, Gao X, Li C

Cellular cardiomyoplasty using autologous satellite cells: from experimental to
clinical study

Bassic Appl Myol 2003; 13:23-8

12. Lago N, Trainini J, Barsani JL, Mouras J, Guevara E, Amor H, De-Paz |
Tratamiento de las disfuncién ventricular postinfarto mediante el cardioimplante
de mioblastos autélogos (cardioimplante de mioblastos)

Rev Argent Cardiol 2004; 72:124-30

| 3. Smitts PC,Van-Geuns R}, Poldermans D. Bountioukos M, Onderwater EE, Lee
CH, Maat AR, Serruys PW

Catheter-based intramyocardial injection of autologous skeletal myoblasts as a
primary treatment of ischemic heart falilure

JAm Coll Cardiol 2003; 42: 2063-9

I4. Chargé SB, Rudnicki MA
Cellular and molecular regulation of muscle regeneration
Physiol Rev 2004; 84: 209-38

|5. Ortiz-Morales L, Diaz-Rosales |D, Loera OF
Uso de células en la regeneracion del miocardio dafado
Elementos 2004; 55: 57-59

Competing interests statement:
The authors declare that they have no competing financial interests.

6 The New Zealand Medical Student Journal ~ Number 2 April 2005

ARTICLE

Should routine antenatal screening for HIV be
introduced into New Zealand?

Bogna Targonska

Trainee Intern
Dunedin School of Medicine
University of Otago

The issue of antenatal HIV screening becoming routine, rather than
based on risk assessment, which is currently the case, has become an
important discussion point in New Zealand. This article aims to present
arguments for and against the adoption of this new screening policy.

Perinatal transmission of the human immunodeficiency virus can occur
during multiple stages, this includes the intrauterine (during pregnancy),
intrapartum (during labour) and the postpartum (after delivery through
breast-feeding) periods."2 The risk of transmission from mother to
baby varies from |5-45%, with factors such as viral load, viral subtype,
maternal immune status, presence of maternal sexually transmitted
disease (STD), obstetric technique, labour duration as well as they
extent of breastfeeding in infancy accounting to various degrees for this
variability."2 Breast-feeding in particular sees to be an important mode
of transmission, increasing the risk by approximately 10-20%.? This is
why mothers with HIV are advised to use other available and effective
alternative to breast-feeding.

In 1994 research in the United States showed that giving AZT to HIV
infected women and to their infants after birth could reduce the rate
of HIV transmission from mother to child from 25% to 8%, with even
further reduction after implementation of other preventive measures,
such as caesarean delivery and refraining from breast-feeding? With all
the prevention strategies in place the risk of perinatal transmission can be
reduced to below 2%.2* Since the advent of such effective interruption
of transmission of HIV from mother to baby, the antenatal identification
of HIV-infected women has become of great importance in reducing the
number of newborns born HIV-positive of seroconverting after birth.

In many countries overseas, universal counseling as well as offering and
HIV test to all pregnant women has been instigated. In 1997 the Ministry
of Health in New Zealand developed interim guidelines for risk-based
HIV testing of pregnant women.* This means that women should be
asked a set of questions which screen for various risk behaviors and
if any risk factors are present or unclear, they should then be offered
counseling and voluntary testing. However; it has become apparent that
this policy is not being adhered to very well, and therefore reassessment
of the screening strategy needs to be done.?

There are several reasons why the implementation of the current risk-
based screening method is not adequate. Time constrains, lack of skills
at counseling as well as the inaccurate assessment of maternal risk are all
cited as factors that play a role.! Other reasons that also influence the
reluctance of health professionals to ask question about risk status are

the generally low rates of HIV in the community and the feeling of fear of
offending their patients.* There is also a certain degree of embarrassment
when addressing such issues, both on the side of the health professional
and the woman. Moreover;, women may feel targeted or singled out
when HIV testing is recommended and this has the potential of having
a negative impact on the maternity carer/woman relationship. Thus, a
proportion of at-risk women are not being tested. Another issue to
consider is that some women may not be aware of, or underestimate,
their risk and therefore would be missed as well.

Putting in practice a routine screening policy has several advantages,
which would go some way to counter the barriers of the current
screening program. One such advantages is that it would increase
acceptability of HIV screening, as it would remove the stigma of being
targeted, especially in the populations, which are already at increased risk,
such as specific ethnicities or socio-economic groups."¢ Since pre-test
counseling would have to be widely implemented, this would provided
a good setting for health professionals to discuss HIV and other sexually
transmitted diseases, as well as exploring any personal issues related to
sexual health. Educating women and thereby increasing knowledge on a
population scale would go a low way to increase awareness and reduce
stigmatization of the subject. Moreover, women who are better informed
about the risks and transmissibility of HIV are more likely to address risky
behaviors since they would be more aware of their consequences. This
would be a form of primary prevention in those at risk of infection.

The primary reason for screening of pregnant women, however; is to
reduce the incidence of perinatal HIV infection. In the 5-year period
from 1999-2003, |13 children were diagnosed with HIV, of whom 5
were born to mothers whose status was not known when they were
pregnant.” According to the discussion document on HIV screening in
pregnancy publish in October 2003 by the National Health Committee,
if all infected pregnant women in New Zealand were detected,
an additional 4 -18 would be diagnosed with HIV annually, and if
intervention to prevent perinatal HIV transmission were taken up by
all of these women, it is estimated that on average |-4 perinatal HIV
infections could be prevented each year. It should be noted that these
figures are only estimates. Although the main route of HIV transmission
in New Zealand is still through men having sex with men, the number
of men and women infected by heterosexual spread has increased in
recent years.” With more women becoming infected, the problem of
perinatal HIV transmission may become more marked in the years to
come. However, with routine screening, more of these women would
be diagnosed early and thus would be able to make informed choices
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