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Objective: To examine the mechanisms by which melanopeptides and hypertonic saline activate
pressor mechanisms during hemorrhagic shock.

Approach: Hemorrhagic shock is induced in rats by the controlled withdrawal of specific blood
volumes, graded by body weight. Mean arterial pressure (MAP) and heart rate (HR) serve as
indices of cardiovascular function, and ultimately as indicators of hemorrhage-induced shock. In
this model of hemorrhagic shock, the melanopeptide, y-MSH, is administered peripherally or
centrally, post-hemorrhage, to determine the therapeutic potential of the compound in treating
hemorrhagic shock. The ability of y-MSH and hypertonic saline to increase survivability under
the condition of hemorrhagic shock is being evaluated.

Accomplishments (last six months): The primary objective of our work has been to examine the
cardiovascular characteristics of hemorrhage-induced hypotension and shock. Our knowledge of
these conditions will allow us to investigate the therapeutic efficacy of the sympathoexcitatory
agents, y-MSH and hypertonic saline.

Previously (report submitted for 1 January 1997 — 15 July 1997) we examined the ability
of y-MSH to increase the physiological compensation for moderate hemorrhage-induced
hypotension. The actions of y-MSH compared to control animals were manifested in increased
MAP and HR. These findings suggest a role for y-MSH in the treatment of moderate
hemorrhage-induced hypotension.

We have now expanded our work to develop a protocol dealing directly with advanced
irreversible hemorrhagic shock. This model will address the ability of y-MSH to promote
physiological compensation thereby preventing one from reaching irreversible hemorrhagic shock.
The materials and methods for the following experiments were identical to those stated in the
attached July 15, 1997 progress report. Previously, the withdrawal of 2.6 and 2.8 ml per 100g
body weight produced a sub-lethal hypotension resulting in a 50% decrease in MAP. We have
now systematically increased the blood volume removed during controlled hemorrhage. The
purpose for this was to 1) develop a cardiovascular profile for different levels of hemorrhage, and
2) determine a hemorrhage volume that produced 100% mortality.
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Adult male rats weighing approximately 300-325 grams were instrumented with two
arterial catheters and a venous catheter. One arterial catheter in the carotid artery was used for
blood withdrawal and the other arterial catheter located in the femoral artery was used for blood
pressure recording. The venous catheter was used for drug administration. This combination of
catheters allowed for injections to be made without handling the animals and blood to be
withdrawn while continuous recording of blood pressure was maintained.  Following
catheterization, animals were allowed 48 hours recovery and then tested for their blood pressure
and HR responses to hemorrhage.

Rats were hemorrhaged at 2.8, 3.0, 3.2, 3.6, 3.8 and 4.0 ml per 100g body weight and
were observed for 90 minutes post-hemorrhage. The rats were hemorrhaged at 1 ml per minute.
MAP and HR were recorded. The MAP and HR data are summarized in Tables 1 and 2,
respectively, and are illustrated in Figures 1 and 3, respectively. These data show that
hemorrhage volumes from 2.8 to 3.6 ml per 100g of body weight, while producing a marked
hypotension, were not lethal. However, hemorrhage volumes of 3.8 and 4.0 ml per 100g body
weight produced 100% mortality within the 90-minute observation period.

Next, we examined the effects of yv-MSH infusions (0.825 pg/min. & 4.125 pg/min. over 1
hour) administered post 3.8 ml per 100g body weight hemorrhage, on mortality. The MAP and
HR data are summarized in Tables 1 and 2, respectively, and are illustrated in Figures 2 and 4,
respectively. Survival data is illustrated in Figure 5. Both y-MSH infusions produced increases in
MAP and HR. We observed 100% mortality in the 3.8ml/100g hemorrhage group that did not
receive the y-MSH infusion (Fig. 5). However, there was a decrease in mortality in both groups
that received the infusion of y-MSH (0.825 pg/min. & 4.125 pg/min. over 1 hour) (Fig. 5). These
data suggest that y-MSH promotes compensation andtherefore survivability under irreversible
hemorrhagic conditions, which in control animals produced 100% mortality.

Significance: Our work provides evidence that the administration of y-MSH under conditions of
hemorrhagic shock may decrease mortality. Now that we have established a working model of
hemorrhagic shock we can employ this protocol to further and more completely characterize the
pharmacodynamics of both y-MSH and hypertonic saline under these conditions.

Work Plan (Next 12 months): Employing our protocol for irreversible hemorrhagic shock, we
plan to further characterize the actions of y-MSH and hypertonic saline. This will include testing
both peripheral and central administration of these compounds. We also plan to expand the range
of doses administered, as well as forms of peripheral administration (bolus, infusion or a
combination of the two). We also plan to investigate the effects of combined therapy (y-MSH and
hypertonic saline). Another aspect of this research will look into the hemodynamic effects of y-
MSH and hypertonic saline through the direct measurement of blood flow.
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