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H E A L T H  A N D  S T R E S S 

Despite this, the public's appetite for
such prognostications seems to be insatiable.
It's also very tempting for physicians and
medical writers to dabble in this. Everyone
has their own personal preferences and
suspicions, although these are more often
based on hope and media hype rather than
any first hand experience with a drug, device
or procedure.

I have no crystal ball or qualifications
to suggest I might fare better than anyone
else in predicting what the future will hold.
However, decades of following medical news
releases have helped me to distinguish
between those that are apt to be deceptive
and others with more promising potential.
Although medicine has been changing at a
more rapid rate than ever before, it may be
possible to identify advances and trends in
certain areas that are likely to persist.

I think it is safe to say that existing
technologies will become less expensive
and therefore more widespread, such as
cochlear implants that bypass defective ear
structures and send messages directly to the
brain to correct this cause of deafness.
Senior citizens, particularly those over 80,
are the fastest growing segment of the
population, and also consume a greater
percentage of health care costs. As indicated
by what follows, a major goal for 21st

Predicting progress in medicine is
risky. It seems that several times a week we
hear of some startling breakthrough with the
potential to cure everything from cancer and
AIDS to the common cold and getting bald.
Many of these reports are based on
laboratory studies that have had a spin put
on them by writers who want to make their
stories "sexy". In other instances, the
extravagant extrapolation of results in
animals to the treatment of human diseases
is engineered by manufacturers who
manipulate material fed to the media to raise
funding and/or the price of their stock.

Experience shows that few of these
promises are fulfilled and long term predictions
are particularly hazardous. Who could have
forecas t  in 1 90 0 or 19 50  what  m e dicine
would be  like  fifty ye ars  lat er?  Most  of 
t he se  at te mpt s have  be en mise rable  f ailures.
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Century medicine will be adding life to their
years, rather than simply years to their lives.

Sensational Sensors & Reliable Robotics
Sensors are one example of how

technological industrial advances will find
medical applications. Japanese engineers
have already designed a toilet that weighs
whoever sits on it, tests the urine for
bacteria and sugar levels and transmits the
results directly to the doctor. Diabetics can
also look forward to an under the skin sensor
that regularly monitors blood sugar levels or
a wristwatch device that does this by
producing tiny electric shocks to open pores
enough to extract fluid, replacing the
frequent finger-prick blood tests currently
required. Implanted insulin reservoirs
responding to this information will
automatically release the right amount of
insulin when necessary, eliminating or
reducing the need for daily injections.

Gut sensors will allow sufferers from
irritable bowel syndrome to detect imminent
diarrhea and prevent it by pressing a drug-
filled pouch under the skin. Many procedures
performed in laboratories will be done
automatically by sensors either implanted in
or worn by patients. Operating room tables
and hospital beds will be replaced by
multipurpose units equipped with sensors
that can provide suction and ventilation
during surgery, monitor vital signs and
control post operative delivery of
intravenous fluids and pain medications.

This should lessen the need to put
patients in recovery rooms and intensive
care units and reduce the associated risk of
spreading infections. In addition, ceiling
vents installed in hospital lobbies will
monitor the air to detect and report any
visitors who might also spread airborne
infections to patients. Spectacular sensors
strategically placed in electric-powered
wheelchairs will let users balance on two
wheels, drive through sand and gravel, climb
curbs and even steep stairs.

Robotic surgery will allow operating
with greater precision through smaller
incisions, even by a surgeon thousands of
miles away. The most effective way to learn
any new procedure is directly from someone
skilled in the technique. That's not always
practical due to travel expenses and

scheduling problems. Teleconferencing is
another option but current systems often fail
to transmit a clear or steady non-pixelated
image for remote viewers. A new computer
motion system called SOCRATES seems to
have solved these problems.

The computer motion system was
pioneered at Johns Hopkins around five
years ago with the AESOP program that
demonstrated the feasibility of telerobotic
surgery in multicenter and transcontinental
clinical trials. Canadian surgeons recently
reported performing a series of
telecollaborative surgeries including an
appendectomy, lung biopsy, lung resection,
mitral valve repair and two coronary artery
bypass procedures. In all instances, the
mentor actively participated in a "hands-on"
manner from a remote location. This
promises to facilitate the expansion of new
minimally invasive operations to sites around
the world where they are not available
because of lack of trained personnel or
financial constraints.

The FDA has cleared a surgical robot
that uses the HERMES control center to voice
control a network of "smart" medical
devices. While not yet available here, the
ZEUS system is approved in Europe, where it
is used for new minimally invasive
endoscopic and microsurgical procedures.
These include the ability to perform coronary
bypass on a beating heart, thus minimizing
the mental complications that can result
from conventional cardiac surgery.

Vaccines For Cancer And Heart Disease
Because some fatal skin cancers

disappear spontaneously, researchers have
suspected that the immune system might
hold a key to a cure. Recent trials of
vaccines designed to stimulate the body's
immune response to malignant melanoma
have been particularly encouraging and
suggest that it may significantly reduce the
more than nine thousand annual deaths in
the U.S. from this deadly disease.

A vaccine to prevent cervical cancer is
now in the works. About nine of ten women
with cervical cancer also show evidence of
infection with the human papilloma virus
(HPV), which is thought to be responsible for
this common malignancy. This link is so
strong that women with pap smears showing
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atypical cells that could be cancer precursors
but whose blood tests show no evidence of
HPV infection, can be reassured with 95
percent certainty that they do not have
cervical cancer. Researchers hope to begin
testing a vaccine against HPV to be
administered to 5 - 7 year-old girls that will
prevent the subsequent development of
cervical cancer.

Heart attacks and strokes are due to
deposits of atherosclerotic plaque that
interferes with and eventually blocks blood
flow. There is increasing evidence that in
many cases, these inflammatory lesions
result from the body's response to chronic
low grade infections due to common
organisms like chlamydia that cause few if
any symptoms. Heart attack and stroke
victims show significantly higher antibody
titers to chlamydia compared to hospital
patients admitted for other conditions.
Atherosclerosis also progresses more rapidly
in patients with high antibodies and the
organism has been cultured from
atherosclerotic lesions obtained at surgery or
autopsy. Some preliminary studies suggest
that antibiotic prophylaxis may reduce the
incidence of future heart attacks and stroke.
How ever, a vaccine  to prevent chlamydia
and other infections that contribute to 
plaque fo rmatio n would seem  to be  a
more effe ctive and le ss cos tly
pro phylactic approach. Such a vaccine has
prove n eff ect iv e in anim als and will soon
undergo clinical trials using a single oral dose .

Cystic Fibrosis, Diabetes And AIDS
The ability to manipulate genes

appears to offer great potential for
constructing and administering vaccines by
novel methods. Researchers recently
combined parts of the deadly Ebola and
AIDS viruses to produce a hybrid bug they
hope can cure cystic fibrosis when sprayed
into the lungs. The new virus is designed to
take advantage of Ebola's unusual ability to
bind to lung cells and the AIDS virus's talent
for persisting in the body. Copies of the gene
that is deficient in cystic fibrosis patients will
also be introduced to complete the
concoction. The scientists are confident that
their creation will be safe since it contains
none of the key components that are
required to cause these dreaded diseases.

Insulin dependent Type I diabetes is
due to an immune system T cell response
that destroys the insulin producing cells in
the pancreas. Canadian researchers have
identified a gene that causes these cells to
manufacture a protein that T cells attack as
if it were a foreign substance and destroys
these cells as well. In mice bred to develop
Type I diabetes, they were able to inactivate
the gene so that the animals remained free
of the disease. They expect to develop a
vaccine that will make the immune
system ignore the gene and prevent
diabetes in young children at risk or
who have recently developed the
disorder. The DiavaX synthetic peptide
vaccine produces antibodies that suppress
these destructive T cell responses, and is
being tested in Sweden.

S e v e ra l A I D S  v ac ci ne s  are  al so  in  t he 
pi pe li ne .  One  us e s  th e  hy b ri d app ro ach 
de sc ri be d  abov e  fo r cy s t ic  f ib ros is . A no t h e r
is  bas e d on  th e  fi ndi ng  th at  A I D S  is a m aj or
ca us e  of  de at h  in the  slum s of  Na ir obi .
Pr os t i t ut io n is th e  onl y  w ay  m any  Ke ny an 
w o m e n can  supp or t  the ir  ch il dr e n an d
al m o st  al l are  inf e ct e d  an d ev e nt ua lly 
su cc um b t o AI D S .  H ow e v e r, se v e ral  doz e n
w h o ha v e  be e n fo ll ow e d for  ov e r a de ca de 
se e m  t o be  im m un e .  Mo st  ar e  re lat e d  an d
al l ha v e  la rge  num be r s of  cy t o t ox ic  T ce ll s
t h at  quic k l y  de t e c t  t he  vi ru s and  k ill  it . 
S c ie nt ist s hav e  ma de  a vac ci ne , w hi ch
in cl ud e s th e ir  D N A  fr ag m e n t s , the y  be l ie v e 
w i ll  st im ul at e  t he  de v e lop m e nt  of  A I D S 
pr ot e c t io n for  ot h e rs .

Stem Cells For Strokes And Parkinson's
M a n y  a u t h o r i t i e s  b e l i e v e  t h a t  st e m 

c e l l s  w i l l  be  us e d  ro u t i n e l y  w i t h i n  t h e  ne x t 
d e c a d e  t o  re p l a c e  t i s s u e s  t h a t  ar e 
d i s e a s e d  o r  da m a g e d .  T h e s e  ar e  v e r y 
p r i m i t i v e  ce l l s  t h a t  c a n  b e  nu d g e d  or 
m a n i p u l a t e d  t o  de v e l o p  in t o  al m o s t  an y 
k i n d  o f  t i s s u e ,  in c l u d i n g  pa r t s  of  t h e  br a i n 
i n j u r e d  by  st r o k e s ,  A l z h e i m e r ' s  an d 
P a r k i n s o n ' s  di s e a s e .  T h e  m a j o r  so u r c e  of 
s t e m  c e l l s  is  f r o m  ab o r t e d  f e t u s e s  or 
e m b r y o s  di s c a r d e d  by  f e r t i l i t y  cl i n i c s  bu t 
t h i s  h a s  b e c o m e  a co n t r o v e r s i a l  an d 
c o n t e n t i o u s  is s u e .  I t  is  v i g o r o u s l y  op p o s e d 
b y  an t i - a b o r t i o n  g r o u p s  an d  so m e 
m e m b e r s  of  Co n g r e s s  be c a u s e  t h e  pr a c t i c e 
r e q u i r e s  t h e  d e a t h  of  a f e t u s . 
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F e de r a l l y  f u n d e d  sc i e n t i s t s ar e 
p r e s e n t l y  ba n n e d  f r o m  re s e ar c h  t ha t 
i n v o l v e s  t h e  use  of  an  e m b ry o  or  f e t u s .
N e w  N I H  gu i d e l in e s  do pe r m it  f e d e r a l 
f u nd i n g  bu t  on ly  if  th e  ce ll s  ar e  e x t r ac t e d 
f r om  e m b ry o s  in la b s  no t  re c e i v i ng 
g o v e r n m e nt  gr a nt s .  S om e  re se a r c h e r s 
h a v e  so u gh t  N I H  su p p or t  un de r  t h is 
p r ov i s i o n bu t  no  gr a nt s  ha v e  be e n is s u e d . 

H a rv a r d  M e d i c a l S c h o o l  a s  we l l 
a s  N I H  r e s e a r c he r s  r e p o r t  t h e y  h av e 
b e e n  a b l e  t o  " cu r e "  P a r k i n s o n ' s 
d i s e a s e  in  m i c e  a n d  ra t s  u s i n g  s t e m 
c e ll s  f r o m  a n i m a l  e m br y o s .  I n bo t h 
i n st a n c e s,  f e t al  ce l ls  w e r e  ca r e f u l l y 
p r oc e s s e d an d  th e n  gra f t e d  in t o  an i m a l 
b r ai n s  t o re p l ac e  ce ll s  da m a g e d  by 
P a rk i n s o n' s  di se a s e .  B o t h  gr o u p s  of 
r e se a r c h e r s  ar e  an x i ou s  t o  be g i n  hu m a n 
t r ia l s  usi n g  st e m  ce ll s  bu t  ar e  un a b l e  t o  do 
s o  be c a u se  of  re g u l a t i o n s  an d  po li t i c a l
p r e s s u r e s.  T h e  ne w  se c r e t a ry  of  He a l t h  an d 
H u m a n  S e rv i c e s  sa i d  he  is  no w  re v i e w i n g
c u rr e n t  po l i c i e s  de a li n g  w it h  t h is  is s ue .  I n 
t h e  in t e ri m ,  cli n i c a l t r i a ls  m a y  be 
u n de r t a k e n  in  Br i t a i n,  F r a nc e ,  or t h e 
N e t h e r l a nd s ,  sin c e  t he s e  cou n t r i e s  ar e 
a d op t i n g  po l i c ie s  t o  e n c o u ra g e  hum a n 
e m br y o n i c ce l l  re s e a rc h . 

M o re  t h a n a m i ll i o n  Am e r i c an s  su f f e r 
f r om  Pa r k i n s o n 's ,  w h ic h  is  du e  t o t h e  de a t h 
o f  br a i n  ce l l s  t h a t  pr o d u c e  do p a m i n e .  It  ca n 
b e  t r e a t e d  w i t h L- d o pa ,  a dr u g  t ha t 
i n cr e a s e s br a i n do p a m i n e ,  bu t 
i m pr o v e m e n t  is  on l y  te m p o r ar y .  Lim i t e d 
e x pe r i m e nt s  us in g  br ai n  ce ll s  f r om  ab o rt e d 
f e t u s e s  ha v e  all e g e d ly  st a bi l i z e d so m e 
p a t i e n t s  f o r  up t o  1 2  y e a r s,  pr e su m a b l y 
b e ca u s e  th e  t r an s p l a nt e d  ce l l s  st a r t  t o
p r od u c e  do p a m i ne . 

T h e s e  cl ai m s  hav e  be e n  qu e st i o n e d
b e ca u s e  of  t h e  la c k  of  an y  co n t r ol  gr o up  f o r 
c o m p a r i s on .  I n  an  e f f o r t  t o e v a l ua t e  t he 
r i sk /  be ne f i t  ra t i o  of  t h i s ap p r oa c h ,  a
d o ub l e  bli n d ,  pl a c e b o co n t ro l l e d  st u d y  w a s 
p e rf o r m e d in  4 0  pa t i e n t s .  Ha l f  re c e i v e d t h e 
t r an s p l a nt e d  f e t a l  bra i n  ce l l s  and  ha l f 
u n de r w e n t  a pl ac e b o  su r g i c al  pr o ce d u r e 
d u ri n g  w hi c h  not h i n g  w a s  inj e c t e d.  T h e 
r e su l t s ,  w h i c h  w e r e  re p o r t e d  in  th e  N e w 
E n gl a n d  Jo u r n a l of  M e d i c i n e  in  M ar c h , 
s h ow e d  t ha t  8 5  pe r c e nt  of  pa t i e n t s  w h o 
r e ce i v e d  t h e  im p l a n t s sh o w e d  gr o w t h  of  t h e 
n e w  br a i n ce l l s,  an d  al t h o ug h  m o st  sh o w e d 

i m pr o v e m e n t  in  t h e i r  sy m p t om s  af t e r  a
y e ar ,  so m e  ha d  lo n g - t e r m  com p l i c at i o n s .
A b ou t  1 5  pe r c e nt  la t e r  e x p e r i e n c e d 
e x ce s s i v e ,  ab n or m a l  mo v e m e nt s 
s u gg e s t i ng  t h a t  t h e  tr a n s p la n t s  we r e 
p r od u c i n g m o r e  do p a m in e  t h an  op t im a l  f or 
t h os e  in di v i d u al s  an d t h i s  di s t u rb i n g 
c o m p l i c a t i o n  f ar  ou t w e i g h e d t h e  in i t i a l
b e ne f i t s .

A  re c e n t  re p o r t  su g g e s t s  t ha t  ce ll s 
f r om  um b il i c a l  co r d  bl o o d  ma y  w o rk  ju s t  as 
w e ll  w i t h re s p e c t  t o  sp e e d in g  re co v e r y  f r o m 
s t ro k e s  in  an i m a l  e x pe r i m e nt s .  Re s e a r c he r s 
o b t a i n e d  st e m  ce l l s  fr o m  um b i l i c al  co r d
b l oo d  an d t r e a t e d  t h e m  w i t h re t i no i c  aci d 
a n d gr o w t h  ho r m o n e  t o t r a n sf o r m  th e m 
i n t o  pr i m i t i v e  ne r v e  ce l l s . I n  a st u d y  of  6 0 
r a t s  su f f e r i n g  f r o m  th e  sa m e  t y p e  of 
e x pe r i m e nt a l  st r o k e ,  ha l f  re c e i v e d  an 
i n t r a v e n ou s  in je c t i o n of  3  m i l l i on  of  th e s e 
n e rv e  ce ll  pr e cu r s o r s.  On e  m o n t h  la t e r ,
a l m o s t  8 0  pe r c e n t  of  t h i s  gr o u p  ha d 
r e co v e r e d f r o m  t h e i r  st r o k e  co m p ar e d  t o
o n ly  2 0  pe r c e n t  of  unt r e a t e d  li t t e r m a t e s . 

A r ou n d  f ou r  m i ll i o n  ba b i e s  ar e  bor n 
i n  t h e  U ni t e d  St a t e s  e a c h  ye a r  and  t h e ir 
u m bi l i c a l co r d s ar e  di s c a r de d .  One  or  tw o 
c o rd s  co ul d  pr ob a b l y  pr o v i de  e n o ug h  st e m 
c e ll s  t o  t r e a t  on e  hum a n  st r o k e  vi c t i m  an d 
t h e s e  ce ll s  co ul d  al so  be  fr o z e n  f o r  f ut u r e 
u s e  w i t h ou t  di m i n i s h in g  t h e i r  e f f e c t i v e n e s s . 
P l an s  ar e  un d e rw a y  t o co n d uc t  cl in i c a l  t r i a l s
i n  t h e  ne x t  y e ar  or  tw o  in  hu m a n  st r o k e 
p a t i e n t s  af t e r  sa f e t y  st a n da r d s  ar e  sa t i s f i e d
a n d a pr op e r  pro t o c o l ha s  be e n 
e s t a b l i s he d .  U m b i l i c al  co r ds  m i g ht  w e l l be 
a n  e x c e l le n t  sou r c e  of  st e m  ce l l s f o r  ot h e r 
n e ur o l o g ic a l  dis o r d e rs  su c h as  Par k i n s on ' s 
a n d A l z h e i m e r ' s t h a t  w o u l d  av o i d  t h e 
e t hi c a l  co n c e r ns  as s oc i a t e d w i t h  t h e  use  of 
f e t a l  t i ss u e s . 

F a rm i n g  Fa t  C e ll s  T o  B u i l d  B o n e 
C a rt i l a g e  is  cla s s i f ie d  as  a t y p e  of 

c o nn e c t i v e  t i s su e  t h at  se r v e s  t o  pr o v i de  a
p r ot e c t i v e  in n e r  li n in g  f o r jo i n t s .  U n li k e 
m o st  k i n ds  of  co n n e c t i v e  t is s u e ,  ca r t i la g e 
h a s a v e ry  po o r bl o o d su p p ly  an d  is 
c o m p o s e d  of  ce ll s  t h at  ha v e  li m i t e d 
m e t a b o l i c ac t i v i t i e s . A s  a re s u l t ,  ca r t i l a g e 
h e al s  sl ow l y  f ol l o w i ng  in j ur y  an d ra r e ly 
r e ge n e r a t e s  co m p l e t e ly ,  e s pe c i a l ly  as  we 
g r ow  ol d e r .  Re se a r c h e r s  ha v e  t r i e d  t o  ge t 
a r ou n d  t hi s  by  t r a n s pl a n t i ng  bo n e  m a r r ow 
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s t e m  ce l ls  at  si t e s  of  da m ag e  w h e r e  t h e y 
a r e  e v e n t u a l l y  t r a n s f o r m e d  in t o  ca r t i l ag e 
c e ll s .  T in y  ho le s  ar e  al s o  dr i l l e d  in t o
a d ja c e n t  bo n y  st r u c t ur e s  t o im p r ov e  lo ca l 
b l oo d  f l ow  in  an  e f f or t  t o  sp e e d  up  t h e 
h e al i n g  pr o c e s s.  H o w e v e r ,  th i s  can  be  a
p a in f u l  pr o c e d ur e  an d t h e  av a i l a bi l i t y  of 
s a t i s f a c t o r y  re p l a c e m e n t  t is s u e  is  li m it e d . 

S c ie n t i s t s  ha v e  no w  fo u n d  a w a y  to 
u s e  f a t ,  w h i c h  is  pl e n t i f u l,  t o  se r v e  as  a
s u bs t i t u t e  f o r  bo n e  ma r r o w . F a t  re m o v e d
d u ri n g  lip o s u c t i o n  w as  di s se c t e d  t o 
s e pa r a t e  ou t  t he  st r om a l  sup p o r t iv e 
c o nn e c t i v e  t i s su e  t h at  co v e r s  an d li e s 
b e t w e e n  fa t  la y e r s .  Th i s  t is s u e  is  co m po s e d 
o f  pr e c u rs o r  ce l l s  t ha t  un de r  no rm a l 
c i rc u m s t an c e s  be c o m e  f a t  ce l l s ,  bu t  ca n be 
m a ni p u l a t e d  t o  t u r n  in t o  ot h e r  t y p e s  of 
t i ss u e . 

I n  on e  re p o r t ,  t h e s e  pr i m i t i v e  ce l l s 
w e re  co a x e d  in t o  be c om i n g  ch o n d r oc y t e s 
o r  ca r t i la g e  ce l l s  by  e x p o si n g  t he m  t o  a
b i oc h e m i ca l  co ck t a i l  of  st e r o i d s  an d  gro w t h 
f a ct o r s .  T w o  o u n c e s  o f  fa t t y  co n n e c t i v e 
t i s s u e  t re a t e d  i n  t h is  f a s hi o n  w e r e  a b le 
t o  p r o d u ce  1  b il l i o n  c e l l s  t h a t  be h a v e d
j u s t  l i k e  n o r m al  c h o nd r o c y t e s .  U si n g 
c o m p u t e r  an d  ge n e t i c  m o d e l in g ,  t he  ce l ls 
w e re  gr o w n  in  a t h r e e  di m e ns i o n a l m a t r ix 
t h at  pr o du c e d  a co i n -s i z e d  pr o d u ct  in  tw o 
w e e k s .  I t  is  hop e d  t ha t  im pl a n t i ng  t h i s in t o 
a  da m a g e d jo i n t  w o u l d se r v e  as  a so r t  of 
s u rg i c a l  pa s t e  t o  pr om o t e  he a l i n g.  Wh i le 
h u m a n  t r ia l s  m ay  no t  t a k e  pl a c e  fo r  a ye a r 
o r  t w o ,  on e  of  t h e  m os t  pr om i s i n g
a p pl i c a t io n s  w ou l d  app e a r  to  be  in  y o u ng 
t r au m a  v ic t i m s .

A s  w i l l  be  se e n,  Pu l se d  S i gn a l 
T h e r a p y  ha s  al re a d y  be e n  sho w n  t o
s t im u l a t e  ch o n dr o c y t e  pr o d uc t i o n , re l i e v e 
p a in  an d  re s t o re  m o b il i t y  fo l l o w in g  jo in t 
d a m a g e .  It  ac h ie v e s  it s  re pa r a t i v e  re w ar d s 
b y  re d u p li c a t i ng  t h e  na t u r al  e l e ct r i c a l si g n al 
r e sp o n s i bl e  f o r bo n e  gr o w t h. 

T u rn i n g  S k i n  C e l l s  I nt o  H e ar t  T i s s u e 
H e ar t  an d br a i n ce l l s do  not  di v id e 

a n d t h e r e f o r e  ca n n o t  re p a i r t h e m se l v e s 
f o ll o w i n g in j u ry .  Ot he r  ce ll s  ac co m p l i sh  t h i s
b y  e n t e r in g  in t o  a cy c l e  in w h i c h t h e i r D N A 
i s  du p l i ca t e d  an d  a ne w  ce ll  is  bo r n .  Sk i n 
a n d bl o o d ce l l s go  t hr o u g h  su c h  cy c l e s 
r e gu l a r l y  an d  so m e  m us c l e  ce l l s  ca n  be 
s t im u l a t e d  t o  sh i f t  fr o m  nor m a l  fu n c t i on 

i n t o  ce l l re p l ic a t i o n if  ne e d e d  to  re p ai r 
d a m a g e .  M y oc ar dia l ce l ls  re m a in  in  an adu lt 
st at e  pe r m a ne n t l y  to pe rf o rm  t he i r
f u nc t i ons . At t e m pt s t o st i m u la t e  th e m  in t o 
e n t e ri ng a re p ar at iv e  ce ll  cy c le  li k e  ot he r
m u sc le  ce ll s hav e  not  be e n  suc ce s sf ul. 

La st  Oct o be r, th e  com pa ny 
re sp on sib le  fo r cl oni ng  th e  sh e e p  call e d 
D o ll y  was  aw ar de d a $ 1 . 9  m il li on gr ant  f ro m 
t h e  De par t m e nt  of  Agr ic ult ur e  to de t e r m i ne 
w h e t he r ce r t ai n li v e s t o ck  ce ll s cou ld be 
co ax e d  in t o  a mo re  pr im it i v e  st e m  ce ll  st a t e 
t h at  coul d sub se qu e nt ly  be  t ra ine d to
de v e lo p int o ot h e r  ce ll  ty pe s.  Th e  com pa ny 
re ce nt ly  an nou nc e d  th at  it  had  be e n 
su cc e s sf u l in us in g sk i n ce l ls  (f ib rob la st s) as 
t h e  so urc e  for  bas ic bo v in e  st e m  ce lls  t ha t 
w e re  t he n  t ran sf or m e d  int o  m y o cy t e s , or
he ar t  mus cl e  ce l ls . I t  is be li e v e d tha t  th is
sa m e  appr oa ch co ul d be  use d to  tr ai n t he se 
ce ll s to de v e l op  int o  ne rv e  an d bra in ti ss ue 
as  w e l l as blo od , rat he r t ha n usi ng  em br y o s
as  a sour ce .

On e  po t e n t i al dr aw bac k  is th at  st e m 
ce ll s fro m  adu lt s do no t  app e a r t o hav e  th e 
f l e x ib ili t y  of  t ho se  de riv e d  f rom  f e t a l ti ssu e s 
an d th e ir  e nd pr od uct s may  not  la st  as  lon g.
Do ll y co u ld  be  s us ce p t i ble  t o  pre m a t ur e 
ag in g dis o r de r s  be cau s e  he r ge ne s 
we re  c o pi e d  fr o m  a  6 - ye ar o l d s he e p . A ll 
ch ro m o som e s  ar e  ca ppe d wit h ti ps kn ow n 
as  t e l om e re s t ha t  pre v e nt  a ce ll' s ge n e t ic 
co de  f rom  f ray in g.  Wh e n  th e  te lom e r e 
f i na ll y  w e a rs do w n  af t e r re p e a t e d  ce ll 
di v i si on,  it  sig na ls th e  ce l l to se lf - de st ruc t  as
pa rt  of  t he  ag in g pro ce ss.  A lt hou gh  Do ll y 
ac t s  lik e  a he al t h y  f ou r y e a r- old  and ha s
gi v e n bir t h  to  se v e ra l nor m a l lam bs ,
re se ar che rs  re po rt  th at  he r te lom e r e s ar e 
sh or t e r t ha n nor m a l. On ly  ti m e  wi ll  te ll 
w h e t he r t hi s app ro ach  is a v ia ble  alt e rn at iv e 
t o  f e t al st e m  ce ll s and  wh e t he r t he re  ma y 
be  ot h e r un k no w n  long  t e rm  haz ard s.  Un t i l
t h is  is cla rif ie d,  it  is dou bt f ul  t hat  at t e m p t s 
w i ll  be  m ad e  t o co ndu ct  cl in ic al tr ial s. 

T h e  P o t e n t i al Fo r Ge n e t ic P r o f ili ng 
T h e  co m pl e t ion  of  the  hum a n ge nom e 

pr oj e c t  pro m is e s  t o of f e r th e  fol lo w in g by 
2 0 2 0 :
•  M o re  E ffe ct ive  A nd  S a fe r

P h ar m a ce u t i cal s 
I t  is est im at e d th at  by  20 2 0  at  le a st 

3 0 0 0  ne w  dr ugs  w il l hav e  be e n ide nt if i e d 
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an d te st e d.  Al l wi ll be  ma nu f a ct u re d by 
re co m b ina nt  DN A  te chn ol ogy  so tha t  the y 
w i ll  be  pur e  and  saf e , jus t  as  hu m a n ins ul in
an d gr ow t h hor m o ne  ha v e  be co m e . M e d ica l
re co rd s w il l inc lu de  yo ur co m p le t e  ge n om e 
in f o rm at i on , m ak in g it  pos si bl e  t o acc ur at e ly 
pr e d ic t  y ou r re s po nse s to ce rt ain  drug s an d
e n v i ro nm e nt al in f l ue n ce s. Th is  wi ll  al so 
pe rm it  pr e d ict in g sus ce pt i bi li t y  to  sp e c if ic
di se as e s so  th at  y ou ca n m ak e  lif e s t y l e 
ch an ge s or be  tr e a t e d  w it h  app rop ri at e 
dr ug s to de lay  t he  on se t  of  di se a se .

A  si gn if i ca nt  nu m b e r of  pa t i e n t s fa il
t o  re s pon d to dr ug s use d t o tr e at 
de pr e s sio n,  hy pe rt e ns io n, or  ce rt ai n
in f e ct ion s and  it  is im pos si bl e  t o ide nt if y 
t h e s e  ind iv idu al s in ad v an ce . T w e n t y  ye ar s 
fr o m  n o w,  m e di ca t i o ns  w ill  b e  m o r e 
e f fe ct ive  b e ca us e  do c t o rs  wi ll  be  a ble 
t o  m at ch a pat ie nt ' s  ge ne t ic  p ro f il e 
ag ai ns t  a  p ane l o f  dr ug s  a va il abl e  fo r  a 
s p e c if ic co ndi t i o n  an d s e l e c t  t he 
t r e a t m e nt  w it h  t he  gr e a t e s t  po t e n t i al
be ne fi t . Ov e r 10 0 ,0 0 0  pe op le  di e  e ac h ye a r
f r om  adv e rs e  re a ct ion s to me di cat io ns an d
m i ll io ns su f f e r fr om  da nge ro us  or  disa bl in g
si de  e f f e ct s, su ch  as  he ar t  va lv e  dam a ge 
f r om  die t  drug s an d ne u rol og ic  di st urb an ce s
w i t h  ant i de pre ss an t s.  A s ge n e t ic tr ait s an d
sp e c if ic DN A  se q ue nce s tha t  in f lu e n ce  dr ug 
re sp on se s  are  in cr e as in gly  ide nt i f i e d an d
ca t e go riz e d , se v e r e  t ox ic re ac t io ns  an d
m o st  side  e f f e ct s sho ul d dro p dra m a t ic al ly .
•  S o ci e t al I m pli ca t i o ns 

S o ci e t y  w il l hav e  to de al wi t h 
di st ur bin g con f i de nt i al it y  con se q ue nce s if 
y o ur  m e di ca l re c or ds ar e  m ad e  av a il abl e  to 
li f e  and he alt h in sur an ce  co m p ani e s . T he re 
m i gh t  be  hi ghe r pr e m i um s or en rol lm e nt 
f e e s . You r ge n e t ic  pr of ile  m ig ht  be 
re qu e s t e d  by  an em plo y e r int e r e st e d  in 
le ar ni ng ab out  y ou r ris k  of  de v e l op ing 
ce rt ai n con dit io ns  to  av oi d hi rin g you  or to
re st ri ct  th e  k in d of  wo rk  yo u cou ld  do . A
re qu e s t  f or  DN A  te st i ng  to  de t e ct  a
t e nd e n cy  fo r car pa l t un ne l  sy n dro m e  wa s
re ce nt ly  re je c t e d and  is be i ng  ap pe ale d. 
•  Ge ne  T he r ap ie s 

I n  1 9 9 0 , an  11  y e a r-o ld  gi rl  w it h 
se v e re  im m u ne  sy st e m  de f ic ie nc y 
un de rw e nt  t he  fi rs t  suc ce s sf ul  ge ne  th e r ap y 
t r e a t m e nt . Sin ce  t he n , ge n e  th e ra py  ha s
be e n  use d  t o t re at  pa t i e nt s wi t h ca nce r an d
he m o ph ili a and  has  be e n  ab le  t o gro w  ne w 

bl oo d ve s se ls in  he ar t  pat ie nt s. Ge ne 
t h e r ap y  f or  si ng le -ge ne  di se as e s wi ll
pr ob ab ly  be  ro ut in e ly  av ai la bl e  in 20  ye ar s.
Ov e r  2 0 0  di se a se s cou ld  be  cur e d by 
re pl ac ing  t he  ab e r ran t  ge n e s  t hat  caus e 
t h e m  w it h  norm al ly  fu nc t io ni ng  ve rs ion s, 
an d ne ona t a l ge n e t ic te st i ng  f or th e se 
co nd it ion s wil l be  st an dar d pr oce du re .  We 
sh ou ld  al so  kn ow  t he  ti m in g of  ex pr e ss io n of 
di f f e r e nt  ge ne s an d how  to  dir e ct  t he i r
di f f e r e nt ia t io n,  so t ha t  a de s ire d ce l l ty pe , 
si m p le  st ru ct u re , or ev e n pa rt s of  mor e 
co m p le x  org ans  can  be  grow n fo r
t r an sp lan t a t io n. 
•  U n de rs t an di ng L i fe  A n d E vo lu t i o n

A n  ine v it ab le  co ns e qu e n ce  of  t he 
ge no m e  pr oj e ct  w il l be  a m uc h gre at e r
un de rs t an di ng of  basi c bio lo gy . D ar w in 's 
t h e o ry  is  supp or t e d by  the  obs e rv at ion  t ha t 
t h e  bi olo gi c dif f e re n ce s be t w e e n ma n and 
lo w e r for m s  of  lif e  are  no t  ne arl y  as gr e a t  as
w e  t ho ugh t .  So m e  t hre e  doz e n  orga ni sm s 
ha v e  alre ad y  be e n com pl e t e ly  se qu e n ce d ,
in cl ud ing  t he  fr ui t  f ly , w hi ch  is  be in g us e d to 
m o de l the  e sse nt ia l f e a t ur e s  of  hum an
di so rd e rs  such  as Par k i nso n' s dis e a se .  T hi s
ge ne t i c app roa ch  m ay  pr ov i de  pow e rf ul
in si gh t s in t o th e  de v e l opm e n t  of  Al z he im e r 's
an d ot he r  de ge ne ra t iv e  dis or de rs an d le a d
t o  de v e lo pi ng mo re  ef f e ct i v e  t re a t m e nt s. 
•  A  T w o - E dg e d  S w o r d? 

U s in g DN A  se qu e n ci ng wi ll be co m e 
le ss  e x pe ns iv e  and  wi ll  be  use d rou t in e l y 
an d re lia bl y  in cr im i na l cas e s , pat e rn it y 
pr ob le m s an d t o id e nt if y  m is si ng pe rso ns .
We  hav e  alr e ad y  se e n nu m e r ou s ex a m p le s 
of  how  DN A  te s t s  hav e  f re e d pr iso ne rs ja il e d
f o r ye ars  f or cr im e s th e y  di d not  com m it .
H o w e v e r, at t e m pt s to as cri be  be ha v i ora l
t e nd e n cie s to a pe rso n' s ge n e s  co ul d cau se 
pr ob le m s,  e spe ci al ly  wh e n so m e one 's 
be ha v i or an d act io ns co nf l ic t  wit h law s. 
S h ou ld  co ur t s in t e rpr e t  be ha v i or as  a
co ns e q ue n ce  of  f re e  w il l or as  in f l ue n ce d by 
ge ne t i c con st i t u t i on?  "N o t  g uil t y  be ca us e 
o f  g e n e t i c abn o r m a lit y? " A t  wh at  po int 
do e s  soci e t y  m it ig at e  re sp on si bil it y  or
pu ni sh m e n t ? 

T h e  Ge nie  I s  N o w  O ut  Of  T h e  Bo t t l e 
T o  par ody  t he  50  y e ar -o ld po pu lar 

so ng  f rom  T h e  Fa nt a st ick s, "Q ui ck  Se nd In 
T h e  Cl one s - D on 't  Bo t h e r Th e y 're  H e re ." 
D o ll y  jum p- st a rt e d  a fl ood  of  int e r e st  in
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c l o n i n g  t h a t  h a s  t u r n e d  in t o  a  t i d a l  w a v e . 
S i n c e  t h e n ,  pi g s ,  go a t s  an d  ro d e n t s  ha v e 
b e e n  c l o n e d  an d  co m p a n i e s  ha v e  m a d e  a
b u s i n e s s  o f  cl o n i n g  co w s  f o r  f a r m e r s  w h o 
w a n t  t o  co p y  t h e  g e n e s  of  t h e i r  m o s t 
p r o d u c t i v e  an i m a l s  t o  bo o s t  m i l k  a n d  m e a t 
o u t p u t .  S e v e r a l  hu n d r e d  cl o n e d  co w s  ha v e 
a l r e a d y  be e n  p r o d u c e d  in  t h e  U S  al o n e  an d 
c o w s  h a v e  be e n  us e d  t o  gi v e  bi r t h  t o  a 
b i s o n  an d  a gu a r ,  a sp e c i e s  cl o s e  t o 
e x t i n c t i o n .  T h e  hu i a  b i r d ,  m o a ,  an d  t h e 
w o o l l y  m a m m o t h ,  w h i c h  ha s  no t  be e n 
a r o u n d  f o r  ov e r  1 0 , 0 0 0  y e a r s ,  m a y  al l 
r o a m  t h e  e a r t h  ag a i n . 

A  m o n k e y  h a s  b e e n  cl o n e d  u s i n g  a
d i f f e r e n t  e m b r y o  s p l i t t i n g  m e t h o d  an d 
s e v e r a l  gr o u p s  ha v e  an n o u n c e d  pl a n s  t o 
c l o n e  hu m a n s .  On e  gr o u p  al r e a d y  ha s  ov e r 
7 0 0  ap p l i c a n t s  an d  " u n l i m i t e d  f u n d s "  b u t  i t 
i s  no t  cl e a r  w h e r e  t h e y  w i l l  o p e r a t e . 
H u m a n  cl o n i n g  w a s  in i t i a t e d  bu t  st o p p e d  a
f e w  y e a r s  ag o  in  N e w  Z e a l a n d ,  w h e r e  it  is 
n o w  ba n n e d ,  al o n g  w i t h  t w o  do z e n  o t h e r 
c o u n t r i e s .  S o m e  f o r m  o f  hu m a n  cl o n i n g  t o 
p r o v i d e  st e m  c e l l s  f o r  re p a i r i n g  d a m a g e d 
t i s s u e  w i l l  be  al l o w e d  in  co u n t r i e s  li k e 
B r i t a i n  an d  D e n m a r k  an d  if  t h e  re s u l t s  ar e 
g o o d ,  ot h e r  re s t r i c t i o n s  m a y  b e  li f t e d .  We 
c o u l d  de v o t e  a n  e n t i r e  N e w s l e t t e r  t o 
d i s c u s s i n g  t h e  de b a t e  de a l i n g  w i t h  m o r a l , 
r e l i g i o u s ,  an d  sc i e n t i f i c  as p e c t s  of  h u m a n 
c l o n i n g  an d  m a y  pr o v i d e  an  up d a t e  on  t h i s 
i n  a s u b s e q u e n t  is s u e  in  v i e w  of  r e c e n t 
d e v e l o p m e n t s . 

W e  a r e  m u c h  m o r e  l i k e l y  t o  s e e 
p e r p e t u a l  p e t s  i n  t h e  n e a r  f u t u r e . 
W h e n  R i c h a r d  D e n n i s t o n  an n o u n c e d  p l a n s 
t o  cl o n e  a  ca t  t h i s  y e a r ,  on e  w o m a n  du g 
u p  he r  be l o v e d  pe t  t h a t  ha d  be e n  b u r i e d 
f o r  t h r e e  da y s  af t e r  a  ca r  ra n  ov e r  he r . 
S h e  ru s h e d  t h e  bo d y  t o  he r  v e t  w h o 
r e m o v e d  so m e  s k i n  an d  se n t  t h e  t i s s u e  t o 
D e n n i s t o n  w h o  in d u c e d  t h e  ce l l s  t o 
m u l t i p l y .  M i l l i o n s  of  t h e m  no w  li v e  on , 
f r o z e n  in  li q u i d  n i t r o g e n ,  aw a i t i n g 
r e s u r r e c t i o n .  S e v e r a l  co m p a n i e s  ar e 
p r e s e r v i n g  pe t  ce l l s  f o r  c l o n i n g  w i t h 
p r e p a r a t i o n  co s t s  ra n g i n g  f r o m  $ 6 0 0  t o 
$ 1 , 4 0 0  an d  $ 1 0  a m o n t h  f o r  st o r a g e .  A 
s a t i s f a c t o r y  c l o n e  w i l l  pr o b a b l y  c o s t 
$ 2 0 , 0 0 0  an d  t h e y  a r e  f l o o d e d  w i t h  cl i e n t s . 
O n e  p e r s o n  p a i d  $ 1 5 0 0  t o  p r e s e r v e 
c e l l s  f r o m  h e r  t h r e e  d o g s  s o  t h e y 
c o u l d  a l l  b e  t o g e t h e r  a g a i n . 

P a ce m a k e rs  F o r  T h e  B ra i n  A nd  H e a rt 
R e se a r c h e r s  ar e  no w  ex p l o r in g  t h e 

u s e  of  im p l a n t e d  br a in  pa c e m a k e r s f o r 
e p il e p s y  an d  m e n t a l  il l n e s se s  su ch  as 
o b se s s i v e - c o m p ul s i v e  di s o r de r  as  w e l l  as 
d e pr e s s i on  an d  ad d i c t i o n .  Th e  ac t u a l  de v i c e 
i s  im p l a nt e d  in t h e  pa t i e n t ' s  ch e s t  an d a
w i re  is  th r e a d e d  t h r ou g h  a sm a l l  ho l e  in  t h e 
s k ul l  t o  t a r g e t e d  si t e s  in  t h e  bra i n .  A sm a l l
e l e c t r i c al  im p ul s e  is de l i v e r e d  ei t h e r  in 
o c ca s i o n al  bu r st s  or  as  a st e a d y  cu r r e nt 
d e pe n d i n g on  t he  di s or d e r  an d  de li v e r y 
d e st i n a t io n .  I n t h e  pl a n n i ng  st a ge  ar e 
d e vi c e s  t h a t  w il l  d e t e c t  d if f e r e nt  t y p e s 
o f  a b e r r an t  e l e c t r i c al  b r a in  a c t iv i t y  an d 
r e s p o n d  in  a n  ap p r o p ri a t e  fa s h i o n t o 
r e s t o r e  no r m a l cy .  On e  of  t h e  m os t 
p r om i s i n g ap p l ic a t i o ns  ap p e a r s  t o be  an
i m pl a n t e d de v i ce  t h a t  m o n i t o r s  bra i n  w av e s 
a n d ca n  no t  on ly  pr e di c t  an im p e nd i n g 
e p il e p t i c se i z ur e  be ca u s e  of  di s t i n c t i v e 
a b no r m a l  ac t i v it y  pa t t e r n s  bu t  als o 
i n t e r v e n e  t o  pre v e n t  it .  D e s p i t e 
m e di c a t i on s ,  som e  pa t i e n t s  w i t h  se v e r e 
e p il e p s y  ca n  suf f e r  fr o m  se i z u r e s on  alm o s t 
a n  ho u r l y  ba s i s ar o u nd  t h e  cl o c k .
P r e l i m i n ar y  st ud i e s  sh o w  a 7 5  pe rc e n t 
r e du c t i o n in  suc h  se iz u r e s  us i n g  a
p r ot o t y p e  of  t hi s  f e e d b a c k  de v i c e . 

I n  ad d i t io n  t o  t h e  t re m o r s  of 
P a rk i n s o n' s ,  t he  F D A  is  e x pe c t e d  t o 
a p pr o v e  pa c e m a k e r s  t o co n t ro l  ot he r 
s y m p t o m s  su c h  as  ri g id i t y ,  ga i t  an d 
b a la n c e  di s t u r ba n c e s , f a l l in g  sp e l l s ,  an d 
u n co n t r o ll a b l e  t w i s t in g  m o t i o n s .  A  sm a ll 
s y st e m  pla c e d  un d e r  th e  sk in  is  al r e a d y  in 
u s e  f o r  th e  t r e a t m e n t  of  se v e r e  pa i n .  It 
s e nd s  m i ld  e l e ct r i c a l im p u ls e s  t hr o u g h  a
s t ra t e g i ca l l y  pl a c e d  w i r e  to  t h e  sp i n a l co r d 
t h at  bl o ck s  pa in  si g na l s  f ro m  re ac h i n g  t h e 
b r ai n .  Re s e a r c he r s  are  al s o t r y i ng  t o 
d e t e r m i n e  if  de e p  e l e c t r i c al  br a in 
s t im u l a t io n  co ul d  re v i v e  pat i e n t s w h o  ar e  in 
a  ve g e t a t i v e  st a t e  f ol l o w i ng  a st r o k e  or 
s e v e r e  bra i n  t ra u m a . 

M a ny  of  th e  ab ov e  de v i c e s  ha v e  be e n 
d e si g n e d  by  M e dt r o n i c,  t h e  co m p a ny  t h a t 
p i on e e r e d t h e  fi r s t  pr a c t i ca l  im pl a n t a bl e 
c a rd i a c  pa c e m a k e r  t o  co r r e ct  ab n or m a l l y 
s l ow  he a rt  ra t e s .  T h e y  ha v e  no w  pe r f e c t e d 
p a ce m a k e rs  t h a t  ca n  im m e d i at e l y  de t e c t 
a n d co r r e c t  ot he r  po t e n t i a ll y  f a t a l 
d i st u r b a nc e s  in ra t e  an d  rhy t h m  an d 
p r e v e n t  he a r t  fa i l u r e . 
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B i o e l e c t r o m a g n e t i c  M e d i c i n e  l n  T h e 
M i l l e n n i u m 

In the decade to come, it is safe to
predict, bioelectromagnetics will
assume a therapeutic importance
equal to, or greater than, that of
pharmacology and surgery today.
With proper interdisciplinary effort,
significant inroads can be made in
controlling the ravages of cancer,
some forms of heart disease, arthritis,
hormonal disorders, and neurological
scourges such as Alzheimer's disease,
spinal cord injury, and multiple
sclerosis. This prediction is not pie-in-
the-sky. Pilot studies and biological
mechanisms already described in
primordial terms, form a rational
basis for such a statement.

Andy Basset wrote this in 1992, but
unfortunately did not live long enough to see
that much of his prediction had come true
well ahead of schedule. Weak but precise
electrical and electromagnetic signals that
stimulate specific brain structures will likely
significantly relieve a wide range of
neurological and mental disorders and
replace drugs within the next ten years. As
previously noted, some implanted electrical
devices are already being used to treat the
tremors of Parkinson's disease and to
provide relief for patients suffering from
severe pain.

I n ge ne ral, m agne to t he rapy de vices 
are  non- invas ive and t hus  not  as so ciate d
wit h infectio ns  and ot he r com plicatio ns 
t hat can acco mpany s urgical pro cedure s.
Bone stimulation devices have been
approved for decades to heal fractures that
failed to unite normally and may have other
applications. Certain types of cranioelectrical

stimulation have long been used to augment
the analgesic effect of TENS devices and
some have been allowed to make claims for
relieving depression, anxiety and insomnia.
A fairly recent repetitive transcranial
magnetic stimulation technique using a hand
held device that is targeted to an area of the
frontal lobe has been found to improve
severe depression resistant to medication,
and new non-convulsive electric shock
approaches may replace conventional shock
treatment. Neuroelectric therapy (NET)
based on acupuncture principles has been
found to be effective in reducing substance
abuse and withdrawal symptoms in drug
addicts. The Symtonic device has been
shown in polysomnography trials to
effectively and safely reduce insomnia
without the side effects, tolerance and
r e b o u n d  a s s o c i a t e d  w i t h  h y p n o t i c 
medications. Other double blind studies have
demonstrated that it is also effective in
alleviating anxiety disorders. Treatment is
administered by a weak signal in the CB
radio range via an electrode to the
hypothalamic region for 20 minutes three
times a week.

As noted in previous Newsletters, a
metabolic-magnetotherapy approach has
resulted in remarkable reversal of terminal
metastatic malignancies and end stage
cardiomyopathy. Pulsed Signal Therapy
(PS T) has be e n prov e n to be  eff e ct iv e  for
relie ving pain and restoring mobilit y  in se v ere
ost eoart hrit is in double  blind and ot he r rigid
studies in ov er 100 ,00 0 pat ie nt s. Tre at me nt 
consist s of just nine daily  one - hour sessions
and long-t erm  follow -up confirm s sust aine d
benef it s and safe ty . H owever, wort hles s
copycat  de vices  abo und, s o cave at
e mpto r - and stay tuned!
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