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ng the contract year we have coatinuad to study
n3 in cell function with shock and hypoxia. All
ous work will not ba given but only a description

exten nsively altera
T avi
hlights during the past year in threes general,

the datails of ou
of the pertinant hi
relatad areas.

A. We have now looked into 2lterations in adenosine nucleotides in
hemorrhagic shock. Decreased respiratory activity of mitochondria
in shock previously demonstrated by us and by other investigators
has suggested limitations in the czpability to synthesize ATP.
Whether or not this results in decreased lavels of ATP with shock
has not been shown conclusively. For this purposz, albino Holtzman
rats, fasted for sixtesn hours were bled while awake to a mean
arterial pressure of 40 mm Hg which was maintainad for. two hours.

o After sacrifice, liver, kidney and soleus muscle were quickly

-. ) o el removed and frozen. A protein free extract wzs mad2 and analyzad
enzynatically for the nucleotidas. Six bled and six unbled
animals were compared. The data clearly demonstrated a drastic
reduction in ATP with shock which must be due to dacr2ased bio-
synthasis. Corncommittant decreases in ADP and AMP and the increase
in inorganic phosphate indicate a non-spacific hydrolysis of the
nucleotldes a2s well. Maintenanc2 of normal glucose-6-phospnate
levels with shock suggests that the glycolytic system was intact.
Thus there is a substantial decrease in energy avellabll_ty in the
tissve studiesd with severe shock.
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An abstract of this vork waich has been sent for publication ls
enclosad

£ B. We have complatad an initial and fairly extensive study by
‘ : Dr. Jerry Meyars, John Meyer and me in which shock was produc~4
after heparicization by rapid bleeding into airless plastic
bags or open plastic reservoirs to a mean arterial prassura .
30 or 40 =™ E3z for two hours in thirty dogs without neart worm. ,
21 from 2 fara and nine from a dog pourd. Blood was racurned
rapidly or slowly by vein or artery. In five a respirator was
used; others bdreathad room air sponta 120usly; half received anti-
biotics; sevan wera studied awake; others wesre ansesthetized.
Femoral and puloonary artery pressures, Po s B and pH were .measurad
every fiftsen ninutas to threes hours :o*“—gaiﬂ- 13ion. Blood gasas
were then measurad daily. Animals wera sacrificad after shock or




reinfusion or at intervals to five days. Descriptions of the

lungs were recorded in situ and microscopy was carried out after
expanding one lung with buffered formalin and fixing the other in

a non-expanded state. 1In 25 of these dogs there was no hypoxia arnd
the lungs were grossly and microscopically indistinguishable from
unbled animals with no intra-alveolar fluid, hemorrhage, membranes,
septal edema, disruption or atelectasis. Four had only small local-
ized changes. One had severe hemorrhage in one lobe due to a
pulmonary thrombus and was the only animal with hypoxia before
bleeding. No animal had any evidence of generalized hemorrhage

or consolidation. No impairment of respiratory function or sig-
nificant or consistent morphologic changes were found in lungs of
dogs subjected to hemorrhagic shock. The changes found previously
by other investigators must then be due to factors other than shock
itself. Definition of these factors is being carried out and may
help to clarify the problem of post-traumatic pulmonary insufficiency.

. . This work is now being extended in the laboratory. An abstract of
: ' this work is enclosed which has been sent for publication.

C. We have studied further the failure of active transport of cation
in hemorrhagic shock. These initial studies were carried out
primarily in the liver. Studies of cations in the red blood cells
and skeletal muscle transmembrane potentials in hemorrhagic shock
suggest alteration in sodium pump activity with shock. We have
measured the capability of liver slices of shocked animals to carty
out active transport of sodium and potassium. Liver slices from

: rats in late shock bled to 40 mm Hg arterial pressuxe until 707% of

! X ' oxygenated Krebs-Ringer's bicarbonate at 0.5°C for 90 minutes to

{ .allow passive diffusion of potassium out and sodium into cells and

then at 37°C for one hour. Sodium and potassium of dry tissuas of

the liver slices were measured. A decrease in sodium and an increase
in potassium on rewarming the tissue from 0.5 to 379C in control
liver slices indicated reactivation of the transport mechanism. In
late shock sodium contents increased instead of decreasing the
potassium remained unaltered. These data clearly indicate failure
of the sodium pump mechanism in late shock.

This work is also now being extended to measure more exactly intra-
and extracellular contents and the reasons for these changes will be
; further investigated. An abstract of this work is enclosed.

In a short period of time we have thus found a number of changes
occurring in cells with shock which are progressive. These are original
observations which are now being confirmed by other investigators. We
are presently relating these changes to other things which are occurring
in the cell and to how they effect organ failure. This is now beginning
to lead to study of treatment programs as they influence depressed cell
function. A more coherant story of how cells detariorate and how
function can be improved by treatment is being developed.




References: Published work from our laboratory supported by
previous contracts:

a.

b.

Meyers, J., Meyer, J., and Baue, A.E.: Does Shock Damage
the Lung. Submitted.

Chaudry, I.H., Sayeed, M.M. and Baue, A.E.: Alterations in
Adenosine Nucleotides in Hemorrhagic Shock. Submitted.

Malt, S.H., Geha, A.S. and Baue, A.E.: The Effect of Iso-
proterenol on Potassium Distributicn. Submitted.

Baue, A.E., Wurth, M.A. and Sayeed, M.M.: The Dynamics of 1
Altered ATP-Dependent and ATP-Yielding Cell Processes in
Shock. Submitted.

Baue, A.E. and Nara, Y.: Regulation of Ventilation During
Hemorrhage and Its Alterations in Response to C02. Submitted.

Sayeed, M.M., Baue, A.E., Stone, G., Plarer, J., Wurth, M.A.
and Chaudry, I.H.: Failure of Active Transport of Cations
in Hemorrhagic Shock. FEDERATION PROCEEDINGS, 31:357, 1972
(abstract).

Baue, A.E.: What's New - Shock and Metabolism. SURGERY,
GYNECOLOGY & O3STETRICS, 134:276-280, 1972.

Baue, A.E.: Maintenance Therapy - Body Fluid Replacement
in the Surgical Patient. C.L. Fox and G.G. Nahas, Conference
Chairmen, Grune and Stratton, New York, 1970, pages 275-282.

Baue, A.E.: The Treatment of Shock - New Concepts and 0ld
Shibboleths. MODERN TRENDS IN SURGERY, W.T. Irvine, Editor,
Butterworth, London, Chapter 1, pages 1-13, 1971.

Sayeed, M.M., Wurth, M.A., Planer, G.J. and Baue, A.E.:
Alpha-Ketoglutarate Respirations in Liver during Shock.
FEDERATION PROCEEDINGS, 29:712, 1970 (abstract).

Baue, A.E. and Sayeed, M.M.: Alterations in the Functional
Capacity of Mitochondria in Hemorrhagic Shock. Surgery,
68:40-47, 1970.

Wurth, M.A., Sayeed, M.M. and Baue, A.E.: Increased Liver
ATPase Activities with Hemorrhagic Shock. THE PHYSIOLOGIST,
13:350, 1970 (abstract).

Baue, A.E., Wurth, M.A. and Sayeed, M.M.: Alteratioans in
Activated Magnesium and Sodium plus Potassium Adenosine
Triphosphatase and the Krebs Cycle in Hemorrhagic Shock.
SURGICAL FORUM, XXI:8-10, 1970.

«5e




n. Malt, S.H., and Baue, A.E.: The Eiffects of Ethanol as Related
to Trauma in the Awake Dog. JOURNAL OF TRAUMA, 11:76-86, 1971.

o. Sayeed, M.M. and Baue, A.E.: Alterations in the Functional
Capacity of Mitochondria in Hemorrhagic Shock. REVIEW OF
SURGERY,

p. Baue, A.E., Sayeed, M.M., Schieber, R., Planer, G.J., and Wurth,
M.A.: Respiration by Liver Slices in Hemorrhagic Shock.
FEDERATION PROCEEDINGS, 30:261, 1971 (abstract #386).

q. Sayeed, M.M. and Baue, A.E.: Mitochondrial Metabolism of
~ Succinate, Beta-Hydroxybutyrate and Alpha-Ketoglutarate in
‘ Hemorrhagic Shock. AMERICAN JOURNAL OF PHYSIOLOGY, 220:
1275, 1971.

r. Nara, Y., Geha, A.S. and Baue, A.E.: Blood and Cerebral
Lactate Metabolism During Sustained Hyperventilation in
Anesthetized Intact Dogs. SURGERY, 69:940, 1971.

s. Wurth, M.A., Baue, A.E. and Sayeed, M.M.: (Nat + k*)-ATPase
Activity in the Liver with Hemorrhagic Shock. PROCEEDINGS
OF THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND MEDICINE,
April, 1971.

t. Sayeed, M.M., Baue, A.E. and Planer, G.J.: Alterations in
Metal Content of Liver Mitochondria in Hemorrhagic Shock.
PROCEEDINGS OF THE INTERNATIONAL CONGRESS OF PHYSIOLOGICAL
SCIENCES, 9:495, 1971.

u. Baue, A.E.: Ventilatory Failure in the Surgical Patient After
. | Operation or Injury. In Press.

v. Geha, A.S., Adler, R., Scott, W. and Baue, A.E.: Direct
Measurement of Interstitial Fluid Pressure: Effect of Hemorrhagic
Shock and Hypervolemia. Submitted.

s

Baue, A.E., Sayeed, M.M. and Wurth, M.A.: Alterations in
Hepatic Cell Function during Hemorrhagic Shock. BULLETIN
DE LA SOCIETE INTERMATIONALE DE CHIRURGIE, XXX, No. &4,
355, 1971.




4 coples

12 copies

1 copy

.1 copy

'

|

Flie:

7
foini

DISTRIBUTION LIST

HQDA (SGRD-AJ)
Washington DC 20314 ¢

Defense Documentation Center (DDC)
ATTN: DDC-TCA

Cameron Station

Alexandria, Virginia 22314
Superintendent

Academy of Health Sciences, US Army
ATTN: AHS5-COM

Fort Sam Houston, Texas 78234

Dean

School of Medicine

Uniformed Services University of the
Health Sciences

Office of the Secretary of Defense
6917 Arlington Road

Bethesda, Maryland 20014




