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I. Introduction:

To begin this thesis, let us first define a plasma
expander. The most sulitable definition suggests that
a plasma expander is an agent which will overcome the
disparity of the circulatory system that exists in
shock and thus tide the patient over a eriticecal periecd
until such materials as are specifically needed can be
given, or the patient can himself menufacture and
disseminate eneugh materials to restore his own blood
volume.

Man, in his constant struggle te better himself,
over the ages has been aware at least eof the desirability
of a sultable blood or plasma expander. It 1s recorded
by an early histerian that Aam, leader of the Persian
Armies in the reign of King Ben-Adad, when stricken with
leprosy was treated by having bleod withdrawn and then
replaced by blood from a healthy male. Heirenymus
Cerdamus and Magnus Pegelius as early as 1505 suggested
transfusion of blood from the blood vessels ef one
person to those of another. Andreas Libavius in 1615
outlined with some practicability the actual technique
of blood transfusion (Gerdon 18). Blood transfusions
and thereby intravenous infusions as everyday eoccurences

were first born in the early anxious days of World War I.
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increase in left ventricle. Harrison (21) reports
similar findings.

Leusen, et al, (32) A4ld some fairly extensive
studies on changes in cellular elements of the blood
produced by administration of dextrasn. He used a
Swedish preparation in dosage of 1/2 ml/Kg body weight.
He found extensive and prolonged adherence of leukecytes
to the walls of the blood vessels after the first injection
but little change after a second injection 24 hours later.
A profound leukopenia was noted the first few minutes
after injection corresponding to the peried when leuko-
cytes were clinging to the walls. Leukopenia diminished
and leukocytosis finally occurred. Differential counts
revealed & marked shift in the ratio of polymorphonuclear
cells to mononuclear cells, There was an absolute decrease
in numbers of both type cells, however. The erythrocyte
sedimentation rate i1s increased after dextran adminis-
tration (10, 17, 27, 45).

It is difficult to evaluate the role of the liver
in subjects who have received dextran since there are
so many conflicting reports. Engstrand (14) reperts
that there is little or no evidence of significant
dextran uptake by, or clearance from, bleod in the liver,
or intestines and that any uptake was very small, He

states that a smell amount is taken up by the reticuloen-
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cells had reticular type nuclei, basophilic and
markedly vacuolated cytoplasm and were from 15 to 100
u, dismeter (usually 20 to 25). The foam cells con-
tained PVP or some near derivative. Other organs showing
fosm cells were lymph nodes, bone marrow, adrenal
medulla and to a lesser degree liver, lungs, and thymus.
There was also noted slight testicular atrophy and
slight epithelial swelling end rarefaction in the distal
portion of the proximal convoluted renal tubules.

Moderate splenlc enlargement and balloning of
Kupfer cells in the liver and formstion of similar
vocuolated mocrophages in the perifollicular areas of
the spleen and in reticulum of the lymph nodes was
noted by Stern in 1952 (52).

Edward Gall (15) in an extensive investigation
found changes in liver parenchyma which he thought
were significant. He reports presence of smudgy, pale,
basophilic globular aggregations resembling coalescent
soap bubbles. Size range was from barely perciptible
gramules to 50 u, dlameter. The larger amounts dlstended
the phagocytic cells and more often lay free within the
sinusoids. In a few specimens 1solated spindle cells,
identified as filroblasts appeared in some regions.

Sometimes a scant inflammatory exudate was seen. Gall
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which Indicate continued expansion of the fluid com-
ponent of the blood volume after administration of
dextran. There were no recorded alterations in rensal
function.

In treatment of burns Bull (8) has been sble to
show that the percentage of patients surviving when
dextran solutions were used closely approximated to the
results expected on the basis of a statistical study
of patients similarly treated with plesma during the
preceding years. Ideally, of course, replacement of
whole blood 1is preferred. If blood is not savailable,
dextran will maintain blood pressure and circulation.
However, with considerable RBC losses, the hemo~-dilution
accompanying this treatment may be serious. One to one
and one-half liters of dextran are required for each
10% of body asrea burned, Five to six liters is pro-
bably the limit of the dextran which should be used.
Gelin (16) bellieves that there is no indication for
blood transfusion in shock caused by severe burns unless
severe anemia 1s present. He suggests 0o administration
coincident with dextran infusion to combat shock, capil-
lary permeability changes, and local hypoxia. This
author feels that by adequate treatment with dextran

in shock, aggregation is prevented, and thereby the
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