Hemoglobin bridge
boosts O delivery

By slightly altering the chemistry of
hemoglobin, the oxygen-carrying work-
horse of red blood cells, scientists at Co-
lumbia University in New York City have
developed a substance they think could
boost oxygen delivery to patients after
major injury, or during low-temperature
heart surgery. The substance might also be
useful in preserving organs that are being
prepared for transplantation, they say.

Ruth and Reinhold Benesch, in collab-
oration with Lubos Triner, pumped their
modified hemoglobin through rabbit
hearts and found that the protein relin-
quished 10 times more oxygen to the tis-
sue than normal hemoglobin, thereby
helping to preserve the functioning of the
heart as measured by the muscle’s ability
to contract. The key to the success of their
compound is a specific chemical bridge
they created between two of hemoglobin’s
four subunits. The finding in rabbits, soon
to be published in the PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES, con-
firms a decade of test tube experiments.
The results might prove valuable as a
temporary “blood substitute,” in some
surgery or trauma patients, Reinhold Be-
nesch told SCIENCE News. In contrast to
whole blood, the modified hemoglobin
continues to unload significant amounts
of oxygen even.at low temperature (10°C),
prompting the researchers to suggest
their substance could be valuable in major
heart surgery when the body is substan-
tially cooled temporarily to stop the
pumping organ.

The term “blood substitute” can be mis-
leading; blood is made up of many compo-
nents that play a variety of important roles
in the body, from fighting infection to con-
veying chemical messages from organ to
organ, and no artificial substance can sub-
stitute in all those roles. But during acute
bouts of heavy bleeding, a substitute lig-
uid that can transport oxygen from lungs
to outlying limbs can temporarily stretch a
limited blood supply. Emulsions of fluoro-
carbons in saline have been shown to be
effective in patients in Japan and the
United States (SN: 8/28/82, p. 137), but
such solutions are not problem-free, says
blood researcher Anthony Hunt of the
University of California at San Francisco.
Recent research has indicated that the
fluorocarbon solutions may depress a
transfused patient’s immune system, in-
creasing susceptibility to infection, Hunt
says.

Pure hemoglobin molecules, extracted
from red blood cells, might seem an ideal
transport alternative because they lack
the troublesome proteins that trigger
transfusion reactions in patients receiving
the wrong type of whole blood. They also
are smaller than red blood cells, the better
to glide quickly through tiny capillaries.
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