There is also disagreement about when an embryo becomes a being with its own rights: fully at conception (the
Catholic view, which also prohibits IVF), progressively from 40 days (one Jewish view) or 120 days (one Moslem
view) until birth, or at most from 14 days on (one modern “bioethical” view). The latter view argues that the
blastomere mass cannot yet represent a potential personality, since, if divided at that early stage, it would grow
into two separate twins with separate personalities. Even so, most religious traditions do not allow the wanton
“wastage” of any human germ cells (eggs and sperm). What, therefore, constitutes justifiable use? Surely a
specific patient awaiting a lifesaving tissue transplant might qualify, but what about general research whose
results may yield human health benefits only years hence…or never?
Although useful stem cells could also be isolated from more mature 5-9 week-old (35-63 day-old) aborted fetuses,
they would not be quite as flexible. A fetus is also far more human-looking than the ball-shaped blastocyst, and
abortion itself is an ethical “hot” and divisive issue. Elective abortions are widely permitted in many countries,
and the aborted fetuses are often discarded or used for research, but anything which might increase their frequency
is ethically contentious. Although a few types of stem cells are found in adults, their cellular repertoire, replication
ability and chances for therapeutic success are currently believed to be much lower. Still, certain human bone
marrow cells can be coaxed into new careers as blood, liver and cardiac muscle cells; and certain brain cells
can be coaxed into becoming heart, lung or liver cells. Adult cells are believed more likely to infect already
severely ill patients with dangerous pathogens, although embryonic stem cells cultures may have their own
disadvantages (little is known about their long-term proliferation, stability and transformation potential). So,
like it or not, the ethical benefits (e.g., saving human lives) and concerns of embryonic stem cells have to be
faced head on.
Not surprisingly, countries differ over this balance. Germany, Switzerland, Italy and Hungary forbid fertilizing
ova unless they will be implanted. Australia, Canada, Sweden and Finland allow research using “extra” IVF
embryos, subject to the 14-day rule and donor consent. The U.K. is considering even allowing the deliberate
creation of early-stage embryos specifically for research and therapeutic purposes. The U.S. Government does
not forbid such research (although nine states do), but it will not pay for research involving the extraction of
such cells. Privately-funded scientists have to extract them and give or sell them to their government-funded
colleagues (this was recently limited to several already-created cell lines). Several private companies in the U.S.,
Australia and Singapore already sell a few embryonic stem cell lines, but the variety and long-term stability of
their cultures would seem insufficient for optimal progress.
What about Israel? Existing Extra-Corporeal Fertilization Regulations (1987) forbid the deliberate formation
of embryos only for research, but do not forbid the use of “excess” early-stage IVF embryos for such purposes.
A 1999 Genetic Intervention Act places a 5-year ban on cloning human embryos or genetically modifying the
human-germ line to create full-term humans, but also does not address the stem cell issue. The Israel Ministry
of Health has, however, established a “Helsinki” Committee for Genetics to assure that proposed stem-cell
research is consistent with “human dignity.” The Israel Academy of Sciences and Humanities’ Bioethics Advisory
Committee has recommended a carefully balanced set of national guidelines for this purpose. The 10-person
Committee, which included a judge, a lawyer, a bioethicist and two philosophers, as well as senior life scientists,
published its carefully documented report in Hebrew and English in August 2001.
The Academy’s guidelines allow the donation of “excess” early-stage IVF embryos for research, subject to the
free consent of the donors, and without negative consequences for those who refuse. The IVF and research teams
must be separate, and the embryos cannot be bought or sold, to avoid encouraging excess production (a safeguard
also found in many organ transplantation regulations). A 12-day limit on blastocyst growth before extracting
the stem cells prevents the possibility of cloning. Confidentiality and medical seriousness of purpose are also
required.
Although more controversial, the guidelines also allow transferring the nuclei from adult (“patient”) somatic
cells into fertilized egg cells whose nuclei have been removed, even though no reproductive purpose is served.
This new embryo can then be grown to the blastocyst (ball-shaped) stage and then the embryonic stem cells can
be harvested. The possibility of creating therapeutically urgent tissues which will not be rejected by the patient
as foreign – since their nucleus is his or her own – makes such research a high human priority. It may even prove
possible to use existing stem cells rather than fertilized eggs as the starting material. Research on cells from
aborted fetuses – subject to existing fetal tissue guidelines – adults and cadavers should also continue to be
explored as ethical alternatives, although their practicality is currently unclear.
Once the embryonic stem cells have been collected from the blastomere mass and can no longer, even potentially,
grow towards personhood, they can be treated as any other human cells under existing human tissue culture
regulations. The demands of social justice and public benefit must also be reconciled with the likely commercialization
of new materials, therapies and knowledge. In all, the Committee has been widely praised in the international
press for crossing this ethical minefield with due regard for both human needs and human dignity.

2

Forum

Research Note:

Rebuilding the Maritime Past

In 1985 an almost
intact, 2400 year old
merchant ship was
located six feet
underwater, 70
meters off the
Mediterranean
Coast, near Kibbutz
Ma’agan Michael,
just north of
Caesarea. The ship’s
hull and its contents
were found in an
outstanding state of
preservation, and
provide invaluable
information about
ancient shipping in
late Biblical times
circa 415 BCE
(about the time of
E z r a
a n d
Nechemiah). The boat was carefully
excavated, recorded and then disassembled underwater,
plank-by-plank, by diver members of the team. The
waterlogged wood was transported to the Center for Maritime
Studies at the University of Haifa and conserved.
University of Haifa researcher Dr. Elisha Linder and his
colleagues have been studying the ship’s wooden elements,
particularly the tool marks left by the ancient shipwrights
which will be inaccessible once the boat planks are
reassembled. Fortunately, a basket containing sixteen
shipwright tools, including bow drills and adz handles, was
discovered nearby. The researchers are matching such tools
to the plentiful preserved markings. They will eventually
reassemble the boat by attempting a reenactment of the original
shipbuilding process.
The ship’s planing (strakes), aligned from stem-to-stem, is
made of soft but light pine. The tenons and pegs which hold
them together are made mostly of hard but heavy oak. A few
components are made of hazel, buch or ash. All seven species
found, in the 100 samples examined, growtoday in
Southwestern Turkey; even the dunnage was made from twigs
of Turkish hazel. How the wood and/or the ship got to its
present location, 30 km. south of Haifa, is still unclear.
The process of preserving this ancient waterlogged wood was
an arduous one. After retrieval and desalination, the water in
the timbers was, over seven years, slowly replaced with
polyethylene glycol 4000. During this process, many (about
30%) of the planks became significantly misshapened,
particularly at their ends, and had to be carefully reshaped
by heating them – which temporarily makes them more

matteable – in
individually
constructed molds.
The location of each
plank and its
conformity with its
neighbors gave
important clues as to
the correct shape.
Reshaping also
closed cracks in the
planks (one sign of
success). As an extra
advantage, reheating
temporarily allowed
e m b e d d e d
components, such as
pegs and nails, to be
f r e e l y
removed
for analysis;
and fractured
lengths of planing
could be reconnected while
warm and then (weakly) “frozen” in place once the
polyethylene glycol cooled.
The ship was just over 11 meters long and 3 meters wide. Its
wood, even the keel, appears to have been new when the
vessel sank, and bark and wood shavings still adhered to some
interior parts. In fact, the nearby bag of tools, including a drill
and mallet, suggest that work on the ship may not have been
completed. Although no caulking sealed the seams between
the planks, the planks were coated on both sides with a layer
of yellow resin.
Only six other ships dating to the mid-first millenium BCE
have been excavated and studied, and none yield archaeological
data comparable to the Ma’agan Michael ship. Not only are
the ship’s keel, false-keel, stem and stern posts, planking,
frames, stringers, etc. well preserved, but even such smaller
elements such as copper nails, tendons and sewing devices
were found intact. The ship’s hull was built shell-first, and
the internal structures added later. A special museum has
already been constructed to facilitate work and to display the
ship to scholars and the general public.
Many questions remain. How were the elements crafted to
match each other? Were the port and starboard sides
symmetric? Why aren’t all the tendons the same size, and
why do the distances between them vary slightly? Exact
measurements, detailed study and careful reconstruction may
help answer these and many other intriguing questions about
the Phoenician-style merchant ships and hardy sailors that
plied the Mediterranean sea lanes in the 5th century BCE.
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