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THE HUMAN SWEETBREAD

Thymic hormones are essential to the body’s immune system and beneficial to patients with
certain immune diseases, but they also may fight cancer, autoimmune diseases and aging

Chefs and gourmets have been ena-
mored of the thymus for years. They take
thymuses from young calves and serve
them up as delicacies called sweetbreads.
But now researchers are finding that the
thymus, a pyramid-shaped organ located
behind the mammalian breastbone, is
much more than a palate pleaser. Their
interest was aroused by two discoveries
made in the 1960s: The thymus processes
bone marrow stem cells into “T cells,” the
cells that provide the body with cellular
immunity, and it makes protein hormones.
These dual discoveries in turn have pre-
cipitated a rush of other findings about the
thymus, particularly about its hormones.
Many of the findings were reported at the
recent Miles symposium on protein hor-
mones, held at the Johns Hopkins Medical
Institutions in Baltimore.

Various thymic hormones were de-
scribed, and the link between thymic hor-
mones and the thymus’s processing of T
cells was discussed, as was the use of
thymic hormones in helping patients with
immune diseases due to T-cell deficien-
cies. But what has turned out to be a sur-
prise is that thymic hormones also look
promising in countering cancer, autoim-
mune diseases and even that recalcitrant
biological process, aging. Or as Nathan
Trainin of the Weizmann Institute of Sci-
ence in Rehovot, Israel, and one of the
Miles symposium speakers predicts, “The
thymic hormones are going to have an
important role in therapy.”
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In the early 1960s, Trainin and his col-
leagues proposed a hormonal mechanism
for the thymus and established the exist-
ence of a hormone in thymic material
taken from various animals. In the mid
1960s, two thymic hormones were
identified — thymosin by Allan L. Gold-
stein of the Albert Einstein Medical Col-
lege in New York City (and now with
George Washington University in Washing-
ton) and his colleagues, and thymopoietin
by Gideon Goldstein of New York Univer-
sity (now with Ortho Pharmaceutical
Corp. in Raritan, N.J.). Since then, other
thymic hormones have been isolated as
well — another thymopoietin by Gideon
Goldstein, thymic hormone factor (THF)
by Trainin, facteur thymique sérique (¥ts)
by Jean-Francois Bach of Hopital Necker
in Paris, and a four-amino acid hormone
(or part of a hormone) by Alberto Astaldi
of the Netherlands Red Cross Blood Trans-
fusion Service in Amsterdam. And as these
researchers reported, the main mission of
all these hormones appears to be to influ-
ence T cells. Some of the thymosins, for
instance, help bone marrow stem cells in
the thymus to mature early into T cells,
some help the stem cells to mature into T
cells later; the thymosins also help al-
chemize stem cells into specific kinds of T
cells, such as killer, helper or suppressor
T’s. Frs and the two thymopoietins
likewise induce stem cells to differentiate
in the thymus into specific kinds of T cells.
THF, on the other hand, increases the ef-
fectiveness of helper and killer T cells after
they are made, and the four-amino acid
hormone increases the effectiveness of
helper T cells, but not of suppressor T
cells.

Because -of their potent influence on T
cells or their precursors, thymic hor-
mones have been given to children with
immunodeficiency diseases in which the
deficiency concerns T cells. Allan Gold-
stein and his colleagues, for instance, have
given shots of thymosin to 80 immunode-
ficient children over the past five years,
and many of them have profited from

treatment. One of the more dramatic cases
concerns a frail five-year-old named
Heather who had spent most of her life ill
with one disease or another. Her thymus
was underdeveloped, and her T cells were
not working right, presumably because
they were not mature T cells. Goldstein
(then at the University of Texas Medical
School in Galveston) and Arthur Ammann
and Diane Wara of the University of
California at San Francisco took some of
Heather’s T cells and placed them in a
test-tube in the presence of thymosin. As
they hoped, the hormone turned the T
cells into immune fighters, apparently by
maturing them. Then the investigators
gave Heather thymosin injections, and her
T cells also apparently matured and
started to fight off infections in her body
(SN: 1/8/75, p. 43). Today Heather is 10 and
a half years old, relatively healthy, attend-
ing public school in Sacramento, Calif.,
and still receiving thymosin injections on
a weekly basis. In fact, as Goldstein points
out, “She has encountered chickenpox,
which is normally fatal in a child with this
disease.”

Thymic hormones also are being given
to children whose T cells are suppressed
by drugs. During the past two years, for
instance, Trainin and his colleagues have
given THF to several dozen children suffer-
ing from viral infections because they are
taking immunosuppressant drugs for
cancer. The drugs presumably left them
vulnerable to infections by suppressing
their T cells. Thanks to THF, all of the chil-
dren have overcome their infections.

Regarding thymic hormones’ promise in
countering cancer, the thymopoietins
have been shown to reduce lung cancer
growth in rats, Gideon Goldstein reports.
Also, a recent study designed by Paul B.
Chretien of the National Cancer Institute
and headed up by Martin Cohen of the
Washington Veterans Administration Hos-
pital has shown that thymosin plus drug
therapy can significantly prolong survival
in patients with deadly oat cell (small cell)
lung cancer. The patients getting thymosin

Nathan Trainin
proposed thymus
hormones. Gideon
Goldstein (upper
left) and Allan
Goldstein (lower
left) identified
them. Thymopoie-
tin (right) was
identified by Gi-
deon Goldstein.
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INTRODUCING.. .the watch
that’s light years ahead.

The NEW
Solar Alarm—
Chronograph
Stopwatch

A personal alarm
system, with
chronograph
functions, powered
by light.

Probably the most efficient time plece ever
designed
In an age of electronic ga:
g‘i,mmicks. Cambridge International has
signed a watch that brings modern technol-
ogy back down to earth. No whistles and bells
to inflate the price. In fact, this LCD Solar Alarm
Chrono?ra dares to be different by offering
you a highly precise, no-nonsense time piece
without a lot of costly frills. Instead, you get the
performance and accuracy you really need
with the functions that are truely n today.

Forget about battery replacement

You see, the Solar Alarm Chronograph actually
harnesses the power from the sun and ordinary
light and transforms it into the energy needed
to operate this time piece plus recharge special
designed micro-energy cells. A mere 15 min-
utes of exposure to light, energizes the solar
cells for 24 hours!

Unbeatable quartz accuracy

The astonishing accuracg of this precision
timepiece is regulated by its finely-tuned
quartz crystal. It actually provides timekeeping
accuracy to within 5 seconds per month! And
because there are no moving parts to wear out
or replace, you'll be enjoying this reliable solar-
powered timepiece for many years to come.

8-Way Precision Accuracy

This highly distinctive timepiece utilizes the
very latest micro technology to offer you time
keeping precision 8 different ways. The big,
easy-to-read LCD display constantly shows
you the exact hour, minute, second and day. A
touch of the command button will change the
read-out to the month, date and day. Or you
may select the stopwatch mode which displays
the running seconds to 1/10 second up to 10
hours. In this mode, it is a lap timer and can be
sto, and started without affecting the reg'
lar time accuracr. A feature that is perfect
timing phone calls, sports events or your own
exercising program. Another touch highlights
the display for easy viewing at night or under
diminished light conditions.

The Personal Reminder System

The most unique function of this solar chrono-
graph, is the easy-to-set 24 hour alarm sys-
tem. It sounds with a pleasant electronic beep
precisely at the pre-set time. Your own per-
sonal alarm system will automatically beep you
at the right time for “on-time'’ punctuality, so
important with todays busy schedules.

A Speclal Warranty
As dramatic evidence of our confidence in

this timepiece of the future, Cambridge
International and the manufacturer, Norwalk

ts and space age

u-
or

Electronics (who manufacture and design
watch modules on a world wide basis) are offer-
ing a 10 year warranty on the solar cells, a 5
year warranty on the rechargable micro energy
cells made by Mallory and a 1 year warranty on
the quartz mechanism.

only

*49.95

e Light energized

e Electronic
& quartz accuracy

e Month-date
display

e 24 hour alarm

e Stopwatch
functions

Test it for 2,592,000 seconds

Take 30 days (2,592,000 seconds) to test the
accuracy and utility of this precision timepiece.
If you find this chronograph does not live up to
your own high standards, return it for a full
refund. It's that easy.

If you have been looking for that special
timepiece of the future, here is your chance! A
Solar-Alarm-Chronograph, without gimmicks,
but all the features you'll ever need in a watch.

An Extra Special Value
Cambridge International purchases this
unique timepiece for world wide distribution
directly from the manufacturer. Because of
these special marketing arrangements, we are
able to offer this Solar Alarm Chronograph for
only $49.95 each plus $2.95 shipping and han-
dling. Quite an exceptional value for a time-
ece of this quality. Available in silver or gold
one with fashion flex band that is truly adjusta-
ble for extra small or extra large wrists. Ultra-
thin design, rugged shock proof engineering
and water resistant construction.

NOTE: Due to our international sales of this
watch, it has been designed with one extra
feature —24 hour (military) time and continen-
tal date display.

Credit Card Holders
ORDER NOW—TOLL FREE

800-621-5559
(In Iilinols —800-972-5858)

§ CAMBRIDGE
§ INTERNATIONAL Inc.

8700 Waukegan Road, Morton Grove, IL 60653
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experienced a mean survival of 424 days,
whereas patients not getting thymosin
showed a mean survival of only 243 days.
The hormones probably help counter
cancer by maturing bone marrow stem
cells into T cells that fight cancer. T cells
are known to counter cancer and Chretien
and his colleagues have found that thymo-
sin can increase the number of T cells in
the test-tube. Patients in their study had
low levels of T cells before getting thymo-
sin and higher levels after receiving it.
Thymosin, however, does not appear to
have any direct impact on tumors.

Because T cells seem to mistakenly at-
tack the body in certain autoimmune dis-
eases, such as allergic encephalomyelitis
and myasthenia gravis, one might con-
clude that thymic hormones, which influ-
ence the effectiveness of T cells, would
aggravate such diseases. But the opposite
seems to be the case. Gideon Goldstein
reports that the thymopoietins inhibit
autoantibody formation by acting via T
cells. Jerry Daniels of the University of
Texas Medical School at Galveston has
preliminary evidence that thymosin can
help patients with lupus, an autoimmune
disease that involves autoantibodies and
decreased T-cell function, and with rheu-
matoid arthritis, in which antibodies
adhere to each other. Bach and his col-
leagues have shown that Frs can help mice
with autoimmune diseases, and Trainin
and his co-workers are giving THF to 10
youngsters with encephalitis and juvenile
arthritis (which possibly has an autoim-
mune basis). The results are not yet in on
these studies.

Finally, because the immune system is
known to lose its potency as a person or
animal ages, it would make sense that a
decrease in thymic hormones with aging
might be the reason for this loss, and that
exogenous shots of such hormones might
help boost the aging immune system.
There is some evidence, in fact, that this is
the case. Allan Goldstein reports that
levels of one of the thymosins decrease
with age in the human body. Astaldi and
his co-workers have found the same for
their four-amino acid hormone, and Gi-
deon Goldstein has discovered that thy-
mopoietin enhances immune responses in
old mice. No researcher has yet given
older persons injections of thymic hor-
mones to see whether it might bolster
their faltering immune systems and, better
yet, to see whether it might help protect
them from diseases that tend to disable
and kill the elderly. However, thymic hor-
mone scientists are optimistic that the
hormones will eventually be capable of
achieving such dramatic therapeutic re-
sults. “Soon we expect to launch a major
trial here at the George Washington Uni-
versity School of Medicine to determine
the effect of thymosin on the immune sys-
tems of older people,” Allan Goldstein
says. Gideon Goldstein asserts, “We are
just gleaning what these hormones can
do.” o
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