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Soviet Visit Promises Benefits

The meeting between the Minister
Yuval Ne'eman and Soviet President
Mikhail Gorbachev in early
September was just the most
dramatic of many new contacts that
are rapidly transforming Israel-USSR
scientific relations. This November,
MOST hosted a high ranking 14-man
delegation of Soviet scientists
headed by the President of the USSR
Academy of Sciences, Academician
Gury Marchuk, its Vice-President
Academician Rem Petrov and First
Scientific Secretary Academician
lgor Makorov.

The outcome was an historic
“Agreement in the Field of Science”
to promote LUSSR-lsrael cooperation
in such cutting-edge fields as high-
energy physics, mathematical
modeling, medical research and
energy. Eager to transform words
inte action, the Agreement
authorizes 3-4 joint workshops in
such areas during 1991, A ten
person Mixed Commission will
oversee these and other activities. An
appendix of the Agreement lists 23
word-class teams of Israeli and
Russian scientists who applied to do
joint research even before the
Agreement was signed!

"The Agreement will give lsraeli
scientists, for the first time, access to
Soviet space facilities, particle
accelerators and other large
scientific installations,” says Prof.
Ne‘eman, "but it will also give the
Soviets access to lsrael’'s advanced,
Western-style approach te such
fields as biotechnology and computer
science. In terms of mutual benefit, it
is a natural scientific partnership.”
MOST's Deputy Director General Dr.
Gershon Metzger further notes that
“the agreement could not have come
at a better time; Israel now has a
MOST
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Historic new agreement opens the doors to increased lsrael-USSA scientific cooperation,
Left to right: Minister ¥. Ne“eman, MOST Director General T, Grizim and Soviet Academy

FPresident G. Marchuk.

large community of Russian scientist
olim with excellent connections in
both countries.”

The Soviet Academicians’ schedule
was a busy one with visits to MOST,
The Hebrew University of Jerusalem,
Ben-Gurion University of the Negev,
Weizmann Institute of Science, Tel-
Aviv  University, Technion-israel
Institute of Technology and the Israel
Academy of Science and Humanities.
Somehow they also found time for
sightseeing trips to the Old City, the
Dead Sea, Masada, Sde Boker, Avdat
and a moving visit to Yad Vashem.
Impressed by what they saw, the
Soviet scientists echoed MOST's
sentiments that the two nations have
much to learn from each other.
“Increased cooperation inevitably
leads to increased understanding,”
says Prof. Ne'eman. "The human and
political dimensions are only
beginning to be explored.”

MOST
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A Voice for Science

of Israel’s spectacular scientifi
achievements, Few of us
realize, however, the many
ways such discoveries improve
our health, our industry and the
way we live. MOST NEWS will
inform the public how the
Ministry of Science and
Technology (MOST) promotes
Israeli science for the benefit of
the Israeli society and economy.
MOST's activities are varied:
formulating national science
policy, supporting research,
negotiating international
agreements, symposia and
exchanges. MOST's goal,
however, remains the same:
advancing lIsrael's national
development through science.
Your comments are welcome.

We Israelis are justifiably pruug.
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Salt and Hypertension: When Feedback Fails

- Renal 1 Baseni: \
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i
Kidney BRS
.
Reabsorb Renin Eﬁ:gﬁ Increase
Water & Salt (PRA) pradeita Heartbeat
= __k |
Lower Na* Constrict
Excretion Vﬁls?:;ig Various Mechanisms J
[ I

The body regulates salt levels with an elaborate series of feedback mechanisms such as
these targets of MOST cardiovascular rasearch.

Excessive salt intake can exacerbate
high blood pressure (hypertension)
but most of us eat a salt-laden diet
'at is a cardiologist's nightmare.

retzels, chips, bisli, and other salty
staples are harmful to some, yet
many survive the onslaught with
relative impunity. The secret lies in
the body's elaborate system of

feedback mechanisms that can slow
the heartbeat, widen blood vessels
and increase salt excretion by the
kidney in response to incoming salt.
Several such defensive tactics are
regulated by the body's own baro-
receptors, natural sensors that conti-
nuously monitor our blood pressure
and call for help when needed.

In Memoriam

MOST notes with sorrow the
passing of its former Director
General Ya'akov Saphir, a
leading figure in Israeli science
policy, administration and
international relations. Ya'akov
was born in Jerusalem in 1926.
He earned a degree in
Economics and International
Relations from Hebrew
University in 1850 while
recovering from wounds he
received while leading his
division in Israel's War of
Independence. lronically the
battle took place at Sheik-
Jarrach, near where MOST
headquarters stands today. The
50's were spent in the U.S.

: Ya'akov Saphir

earning an advanced degree
from Columbia University, and
working for the Israeli
Consulate in New York.

The 60's saw Ya'akov back in
Israel working in the Prime
Minister's Office in Arab
Affairs, Technical Assistance
and International Scientific
Relations. He became Deputy
Director of lsrael's National
Council for Research and
Development (NCRD) in 1972,
Vice Director in 1977, and
Acting Director in 1980. He
became NCRD Director in 1981
and MOST s Director General in
1986.

Widely admired for his
substantial achievements in
eliciting international coopera-
tion and support for Israeli
science, Ya'akov was the
driving force behind Israel’s
many successful scientific
agreements with the European
Economic Community (EEC) and
Germany. Popular and
respected, Ya'akov will be
deeply missed by MOST and his

many friends.

MOST MOST MOST MOST MOST MOST MOST MOST MOST MOST

Some people are particularly salt-
sensitive, although their conditions
differ according to the mechanisms
that fail. For example, many
hypertensives fail to adequately
suppress production of the enzyme
renin, which continues to constrict
their blood vessels despite
abnormally high blood pressures.
MOST and the German BMFT
{(Bundeministerium fir Forschung
and Technologie) are jointly funding
Prof. M. Weinstock and her
colleagues at the Hebrew University
of Jerusalem and Prof. G.
Kaczmarczyk at the Free University of
Berlin to clarify why this happens.

Their research suggests that the
main culprit is a genetically-
determined defect in the body's
baroreceptors. This is wusually
measured as a decrease in the
baroreceptor's ability to get its
"stop!” message across to the
sympathetic nervous system which
continues to produce chemicals that
make the heart work harder. Such
people are said to have low baroreflex
sensitivity (BRS). To prove their point
the MOST researchers bred two
otherwise normal strains of rabbits
with high {Group |} and low (Group 1)
BRS. As expected, salty meals had a
far greater effect on the animals with
low BRS (low feedback response).

The two groups also differed in their
ability to handle the intravenous
administration of moderate amounts
of salt, aboutthe amountin one meal.
Within 30 minutes, animals in Group
| dropped their renin levels (PRA) an
average of 44%. Group |l animals
either decreased PRA less (about
20%) or even increased it an average
of 45% in 9 of the 13 animals studied!
Animals with low BRS feedback thus
failed to adequately inhibit the renal
sympathetic nerves which continued
to send the kidneys increasingly
inappropriate messages “‘conserve
salt; produce renin” despite high
blood salt levels.

In effect, the MOST/BMFT team has
linked the two feedback loops in the
above figure. These results provide
new insight into the causes and
mechanisms of hypertension, and
thus bring us one step closer to
eventual therapeutic intervention.
Meanwhile, people with low BRS had
better pass on that second helping of
chips!

MOST




The Ministry of Science and

Development (since 1989 the
Ministry of Science and
Technology) was created in 1982
to serve as a focus for all
government-sponsored research
in the various ministries, to initiate
and develop special national
programs (such as the Israeli
Space Agency), and to support
national research facilities (such

MOST MOST

as the Wise Astronomical
Observatory), MOST also
organizes |sraeli participation in
international research facilities
and develops and coordinates
scientific foreign relations.

In 1990-1991, the highest priority
in the State’s agenda is the
absorption of a million Jews from
the USSR. The latter include an
unusually large proportion of
scientists and R&D personnel. It is
MOST's task to organize their
absorption into the Israeli
economy. Our aim is to transform
a potentially difficult unemploy-
ment problem into an effective and
powerful lever to boost Israel's
economic, social and defense
capacity.

In the field of foreign scientific
relations, MOST will continue to
develop its strong collaborations
with the USA (including the BSF,

From The Minister's Desk

BIRD and BARD programs),
Germany (GIF, etc.) and France.
MOST's recent scientific
collaboration agreement with the
USSR (see cover story) opens
many new opportunities. With the
lifting of the Iron Curtain, a great
many initiatives have been
launched;, and we expect that
within a few years scientific
cooperation with the USSR and
Eastern Europe will begin to catch
up with Israel’s strong links with
the West.

Another |sraeli priority program
for 1990/91 is Space. Both the
OFEK scientific satellite series and
the AMOS communications
satellite program have reached the
pointwhere extensive investments
are necessary.

el B

Prof. Yuval Ne'eman

New Progress Towards the Perfect Implant

Modern cardiovascular surgery is a
real lifesaver. Just consider the
200,000 coronary artery bypasses
and 100,000 peripheral blood vessel
operations performed world-wide
each year. This creates an acute need
for biomaterials that can be used to
make artificial veins, heart valves,
organs and catheters. The problem is
that most artificial materials cause
blood clot formation {thrombogenesis),
especially in small blood vessels, A
nonthrombogenic surface would be a
major clinical and biomedical
breakthrough. It could also be a
highly profitable high-tech export,

What makes natural vein linings so
nonthrombogenic? The answer lies
in a thin smooth layer of skin-like
endothelial cells (EC) which produce
and bind a number of unigue
chemicals. Would an implant coated
with EC work more like the real thing?
Previous attempts largely failed
because EC do not adhere very well to
plastics, etc., especially under the
shear stresses of blood flow. Adding
normal tissue components such as
collagen, fibronectin or fibrin glue led
to mixed results. MOST and the
German BMFT (Bundesministerium
fir Forschung and Technologie) have

MOST MOST MOST

Aorta endothelial cells growing on an
implant surface pre-coated with ECM.

formed a joint program to attack
these and other cardiovascular
problems. Prof. G. Uretzky of
Hadassah University Hospital and
Prof. D. Drenckhahn of the University
of Marburg and their colleagues have
taken up the challenge. Their new
process first coats the implant
surfaces with naturally-produced
extracellular matrix (ECM), Nature's
own intermediate layer between the
veins and their EC. Not only does
ECM bond well to both biomedical
implants and EC, but it also contains

MOST MOST MOST MOST MOST
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potent growth factors that spur EC
multiplication.

First, cultured bovine corneal cells
are grown on specially treated
synthetic implants, where they
produce an almost normal ECM layer.
The cells are removed and then
human EC are added and encouraged
to bind to the new surface.
Laboratory results show that coatj
even 10% of the ECM with spari
seeded EC is enough to make the
entire surface nonthrombogenic.
This seems due to special EC-
produced chemicals called
prostaglandins (in particular PGI,).
Laboratory tests also show that the
EC stick tight enough to withstand
considerable shear strees,

The MOST team is now testing their
EC and ECM-coated implants in
animals with promising results. Not
only do the applied EC adhere and
grow, but the artifical graft is soon
populated by EC from the animal's
own tissues as well. If clinical trials
are as positive as these preliminary
laboratory results, Israel may soon
have a new biomaterials industry as
well as a major contribution to
human health.

MOST MOST MOST M
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Light to Fight Blindness

i

MOST Calendar

Some Upcoming Events

Argon laser photocoagulation may be superseded by simpler MOST—sponsored

technigues for preventing bliindness.

Our elderly live in constant fear of
age-related blindness. One major
zause is the proliferation of small
dnnd vessels from the choroid, a
nurturing layer of tissue between the
retina which "“'sees’” and the
supporting structures at the back of
the eye. The new blood vessels
invade the space between the retina
and the choroid, where they slowly
leak blood and fluid. These
accumulate under the retina,
detaching it from the choroid.
Deprived of nutrition, the retina and
vision deteriorate.

The intense highly focused heat from
a high powered laser can cause the
blood in these wvessels to clot
iphotocoagulation) and can destroy
the excess wvessels and stop the
bleeding. However, the problem
recurs about 60% of the time.
!itiunallv, much of the outer retina
isdamaged by the intense light. The
vessels under the fovea, which is the
most visually sensitive region of the
retina, cannot be treated at all
without blinding the patient.

MOST grantees Prof. Benjamin and
Dr. Hedva Miller of the Technion-
Israel Institute of Technology are
pioneering an exciting new approach
to this problem, based on the

MNext Issue

MOST's Director General Prof.
T. Grizim signs an agreement
with “SPOT Image" President J.
Brachet to provide Israeli
scientists with real-time access
to France's advanced SPOT sa-
tellite.

MOST MOST MOST
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photodynamic therapy (PDT)
approach to treating skin cancer. The
Millers inject a harmless dye that
accumulates in and around the
subretinal blood vessels, and
remains there long after it has left the
visually sensitive retina. They then
expose the eye to low levels of light
with just the right wavelength (color)
to excite the dye molecules, These
pass the absorbed energy to nearby
oxygen molecules exciting them into
their highly energetic singlet state.
These chemically reactive
“‘predators’’ attack the cell
membranes of the blood vessels,
selectively destroying them with no
damage to the retina or to other
nearby tissues.

The MOST researchers are currently
using rose bengal which in known to
produce significant amounts of
singlet oxygen even at low light
levels, It is non-toxic (at least at low
levels) and it selectivly accumulates
in the subretinal blood vessels about
45 minutes after injection. Moving
from theory to practice, the Millers
showed that destroying the offending
blood vessels this way caused no
retinal damage in primates. They are
now exploring new dyes and light
sources, In particular, the small low
power lasers they use (1-10
milliwatts) are much less expensive
than the large water-cooled high
power argon and krypton lasers
required in the photocoagulation
approach. MOST's development of
yet another advanced biomedical
device might please export watchers,
but the real payoff will be growing old
without the threat of umntreatable
blindness,

MOST MOST MOST MOST

Feb

15 Deadline for Cardiclogy Research
Proposals for MOST-BMFT
Program

March
10-17 U.5. National Science Foundation
Joint Symposia (israel)

25-27 lIsraeli-British Biotechnology
Conference (LK.}

Ry Deadline for MOST Binational
Conference Proposals

April
9-10  Israel-French Robotics Conference
{France)

9.10 Israeli-German Advisory Committea
for Environmental Research
{lsrael)

14-15 Israeli-French Computer Conferance
{lsrael)

22-25 lsraeli-German Workshop on
Cancer Research (Germany)

Please contact MOST for complete
list,

Recent Activities

MNaow
11-18 Israeli-French Remote Sensing
Conference {lsrael)

12-19 lsraeli-ltalian Immunobiology
Symposium (laly)

14-22 USSR Academy of Sciences Visit
{See Cover Article)

26-27 lsraeli-French Workshop on
Advanced Surface Treatments
{Israel}

Dac.

17-19 Israeli-French Mixed Commission
Meeting (France)

Proceedings (Abstracts) of
Conferences Available from MOST.

Publications

MOST/NCRD Ressarch Grants Program for
198B-89 (Jerusalem, 1380},

Five Years of Collaborative Science with the
European Community (Jerusalem, 1830).

Preventive Cardiclogy (Munich, 1983).

Legal Aspects of Biotechnology (Jerusalem,
1989).

Neurcsciences in ksraal (Jerusalem, 1983}

MOST NEWS is a publication
of the Israeli Ministry of Science
and Technology (MOST),
P.0O.Box 18195,

Jerusalem 91181,

Ms. Yael Shinar, Spokesperson.
Dr. I. M. Asher, Editor,

MOST
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