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In the past few years, much interest has been evidenced in the public health
aspects of precooked frozen “oonvenience" foods. The DoD is one of the largest single
users of these items. The need for established microbiological specifications or st n-
dards is evident due to the highly perishable hazardous nature of frozen convenience
foods.

DoD has the ability to develop microbiological specifications under which large quanti
ties of convenience foods are purchased and has the capability of agencies to perform
necessary inspections and laboratory testing. In addition, a laboratory testing system
is available by which the microbiological quality of these itews, in terms of specifi-
cations, methodology, and techniques may be investigated. The purpose of this protocol
is to perform the latter investigation.

24. (U) Menus of precooked frozen convenience reals, both specification and brand-name,
will be analyzed for: a) standard plate count, b) coliform count, c) E. coli count,

d) Staphylococcus aureus enumeration, e) fecal streptococcus count, f) Cl. perfringens
counts, g) other clostridial counts, h) yeast and mold counts, and 1) salmonellae
count. In addition, specific identification of isolates will be made in order to obtain
insight into the microflora in the food. Data vill be expressed as range, arithmetic
average, and geometric mean, as applicable. Particular emphasis will be placed on
detection of pathogens.

25, (U) Pilot studies to establish initial methodology and media to be used have been
accomplished. Initial results indicate widely varying microflora and microbiological
population in different menus of brand-name convenience foods purchased by DoD. Speci-
fication meals frow the latest production are being procured through DPSC, and non-
specification products are being selected from local conmissary stock. A statistically
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23. (U) Heat stress causes ineffectiveness, disability or death in military personnel
during basic training or combat operations. A significant proporiion of military
ineffectiveness is caused also by febrile illnesses which often require prolonged
hospitalization and extensive diagnostic study. This is especially true of the medical
entity, fever of unknown origin. The regulation cf body temperature by appropriate
therapeutic agents to prevent or minimize the adverse effect of heat production would
materially enhance the effectiveness of basic training and combat operations by post-
poning fatigue, reducing the time required for heat adaptation and preventing heat
injury. These therapeutic agents may also reduce the morbidity and ineffectiveness
seen in a variety of febrile illnesses. Knowledge of the mechanism of body temperature
control would permit the design of such therapeutic agents and enable the physician to
effectively diagnose and treat fevers of unknown origin.

24, (U) The effect of various therapeutic agents on fever induced by pyrogenic sub-
stances in normal human volunteers have teen studied. Selected patients with thermo-
regulation defects have been investigated with regard to returning temperature
regulation to normal and in determining the site of the defect in the regulating
mechanism,

25. (U) 71 07 - 72 06 Six patients with different types of fever have been studied on
a continuing basis. The data suggest that periodic fever represents a heterogeneous
group of diseases which may be due to defects in different parts of a common metabolic
pathway. Computer programs have been developed for storing, plotting and analyzing
human body temperature data. This work unit is terminated. A portion of the work
will be completed under 3A061102B71B Research in Biomedical Sciences 02 Interral

Medicine, Work Unit 167 Biochemical Factors Influencing Physiological Functioning.
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23. (U) Tissues from animals subjected to phvsiologic stresses similar to those encoun-

tered in military operations, nutritional deficiencies, etc., undergo a variety of
structural changes. !any of these are undetectable or poorly defined wit! li it micro-
scopy but may be visualized by electron microscopy (EM). 7The broad objectives of this
worll unit are: (1) characterize the clianges occurring under natural or induced con-
ditions, (2) compare the changes with normal cellular morpholoey, and (3) correlate
structural changes with functional changes and with the alterations visualized by light
microscopy.

24. (U) Tissues subjected to the above kinds of stresses will be studied by EM and the
ultrastructural morphology will be correlated with routine histopathology on the same
tissue: this approach reveals changes not clearly visualized by light microscopy since
the identity anc significance of structures poorly visualized can be confirmed witl the
electron microscope. Sequential studies can reveal processcs or mechanisms and help
relate structure to functional changes which are obscrved. Considerable experimentatior
with fixacion, embedding and staining for EM examination may be rcquired.

25. (U) 71 07 - 72 06 Study 1: Previous work demonstrating a pigment identical to
secondary lysosomes in hepatic and reticuloendothelial cells of rabbits receiving 20cc/
kg of intravenous lipid emulsion was reported in MRNL Laboratory Report No. 332, April,
1972. Lipid emulsion accumulates in pulmonary capillaries of rabbits immediately after
infusion and can temporarily coalesce and occlude capillaries but with subsequent
clearing over six hours. This concludes Study 1. Study 3: "Electron Microscopy of
Frozen Skeletal 'uscle: Emphasis on Morphologic Preservation with Possible Enzyme
Demonstration" has just been initiated.
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23. (") Soldiers subjected to battlefield injurv frequentlv incur compromised blood
flow to variors tissues and orpans of the bodv caused by the injurv, the resultant
hemorrhase and/or the surgical repair of the injurv. Other potential hazards to the
soldier, e. p., frosthite, chilblains, trenchfoot, hvrovolemia caused by hemorrhape
and vascular occlusion, also result in partial or total ischemia of the bodv. Reversal
of this ischemia is dependent upon reestablishment of occluded flow or auprmentation of
reduced flow concurrent with treatment. This work unit will be directed toward two
aspects of peripheral blood flow: methods and adjuncts of aupmenting reduced flow in
patients with battlefield injuries comnlicated bv compromised flow and hemorrhage; and
the determinants of peripheral flow and the relationship between peripheral flow and
metabolism.

24, (V) Selected natients where reduced or occluded flow has compromised tissue or
orpan function will be monitored before, during and after vascular surperv to study
various vasoactive apents, blood volume adjuncts and agents that increase peripheral
blood flow. Laboratorv animals will be used to studvy the determinants of peripheral
blood flow, and to test apents and methods that mav have a clinical application in

the treatment of patients.

25. (U) 71 07 - 72 06 Experiments infusing low molecular weipsht dextran into dogps
have shown that cardiac output and peripheral blood flow rises faster than plasma
dextran concentrations. Subsequent to infusions, plasma dextran concentration falls
faster than peripheral flow. Studies in patients at Fitzsimons General Hospital,
currently in progress, indicate some apents can delineate the reactivity of the
peripheral vasculature. Studies on indocyanine green dye have shown that electronic
calibration of cardiac outnut equipment is rossible.
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23, (U) To describe the biochemical, phvsioiopical, and psvcholopical factors that
contribute to effective military performance and those that are responsible for fatigue
and exhaustion. To study the interactions of fatipue, chemical agents, nutrition, and
military performance. To develop means for immroving and/or maintaining performance
effectiveness and for ameliorating fatipue and exhaustion.

24, (U) The studies will fall into three peneral catepories: 1) orpanismic study will
focus upon the performance characteristics of the individual: 2) svstemic studies will
be directed at the contributions of the various organs and orpan systems to the per-
formance of different tasks; 3) cellular studies will concentrate on those aspects of
cell function which limit overall orpan and hence bodv functions.

25. (U) 71 06 - 72 07 FExperimental procedures for the assessment of repional blood
flow and enerpy metablism in dogs running to exhaustion at two work loads were com-
pleted. Collection of experimental data was started, A pilot experiment on trained
dogs showed that at 8 km/hr, 207 prade, maximum run times averaped 102 and 110 min,
while at 10 km/hr, 207 prade, these dops could run 51 and 42 min, resnectively.
Cluster analysis of reported symptomatolopy resulting from prolonped bicycle riding

at 567 estimated MV02 was further refined. At least four clusters were identified

and named: Task Aversion, Motivation, Leg Fatipue, and General Fatipue. Analysis of
the data with respect to ride duration suppests that riders of shorter duration tend
to have preater heart rate increments as well as larper scores for Lepg Fatigue and
General Fatigue than do riders of lonper duration. Additional analyses of Vitamin A
data are pending development of a 4-compartment storape model deriving original A
level estimates for subjects. Finally, prolonped ribflavin restriction (i.e,, 39-56
days of <0.07 mp riboflavin/dav) produced behavior-specific effects in adult males.
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23. (U) It is hvpothesized that Vitamin D3 is converted to 25-hydroxvcholecalciferol
(25-HCC) in the liver, which is then converted to 1,25-dihvdroxycholecalciferol (1,25~
DHCC) in the kidnev prior to its metabolic effect on intestine, including induction of
calcium binding protein (CaBP) and increasing calcium absorption. Volunteers or induc-~
tees entering military service have a need for 8.5 tooth restorations per man., At the
current cost of dental procedures in military facilities and at an entrance rate of
5,000 men/month cost of dental care equals $2,363,400 per vear to treat inductees or
new enlistees. From .Januarv 1965 through September 1970, 2,347,464 man days were lost
due to hospitalization of 59,472 soldiers in Vietnam with bone and joint injuries. It
is anticipated that results of this research may improve these statistics through
reduction of the prolonged convalescence following bone and joint injury and improve-
ment in peridontal and dental health.

24. (U) Data preliminary to the clinical use of Vitamin D metabolites are being gen-
erated; an assay for human CaBP is being developed; and the factors which control the
rate of Vitamin D metabolite formation are being studied.

25. (U) 71 07-72 06 25-HCC is at least 10 fold and possibly 100 fold greater in
toxicity than Vitamin D3 as manifested by renal tubule calcification. Dosages above
0.8 ug 25-HCC/Kg body wt. should not be used without extreme caution. Samples (1,200)
from the study of the sites of tissue localization and the dynamics of metabolism of
Vitamin D and 25-HCC have been oxidized, counted, and statistically evaluated. Final
analysis will result when column chromatography of selected pooled tissues specimens
is completed. Data from tissue uptake studies indicate that liver and spleen exhibit
marked uptake specifity for the non-hydroxvlated vitamin. Analysis of samples from
ST-3, '"Control of 25-HCC conversion to 1,25-DHCC," is also complete, except for sta-
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23, (U) Maximum muscular activity is essential to the effective prerformance of the
combat soldier. The energy sources for muscle function are dietary lipid and carbo-
hydrate. Dietary carbohydrate is transformed by the liver into lipid and stored

in adipose tissue until needed. It is essential to determine the precise amounts and
types of dietary lipid and carbohydrate necessary to serve as the best energy source
for muscle function. The absorption of carbohydrate occurs as monosaccharide which is
water soluble. Lipid can only be absorbed from the small intestine when emulsified by
bile steroids. The mechanism of production of bile steroids by the liver is not well
known. Failure of production of adequate amounts of hile steroids leads to malabsorp-
tion of dietary lipid, chronic diarrhea, weight loss, and general debility. Knowledge
of the rcchanism of production of bile steroids will provide the basis for enhancing
11pid absorption from the gastrointestinal tract,

24, (U) Hyperlipemic patients (non-obese, obese, diabetic and non-diabetic) will be
investigated with regard to the action of clofibrate which decreases the hypertri-
glyceridemia of many patients. Clofibrate inhibits adenyl cyclase and we have hypo-
thesized that the mechanism of action is by virtue of its effect on adenyl cyclase.
Knowledge of the mechanism of action of clofibrate may provide a better understanding
of lipid metabolism and its regulatory controls.

25. (U) 71 07 - 72 06 Studies of hyperlipemic patients showed no consistent change in
Jjejunal or adipose tissue, adenyl cyclase or cyclic AMP with clofibrate treatment.
Heparin, however, caused a significant decrease in adipose tissue cAMP.
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F?. (U) Tundamental research is directed towards present or potential military problems
toncerning nutrition and metabolism and the role of diet in health and disease., Environ+
ental factors, such as altitude and cold, have a marked effect on nutrition and metabo-
ism. Because of the militarv implications of such adverse effects, an understanding of
he effects and means of avoiding or cerrecting the conditions is a major objective of
he investipations. Techniques will be developed and investigations conducted that will
rovide knovledge as to the metabolism, utilizatior or functions of dietarv nutrients

hat mav be utilized in applied studies in military rzllIcn development and troop feeding
4, (U) The significance of dietarv and environmental interactions and their relevancy

o human health and the adequacy of military rations will be studied. The effect of diei,
1titude, cold, exercise and stress on protein metabolism will be determined through the
se of defined diets and radioactivelv labeled amino acids. Metabolic products will be
tudied which mav be resnonsible for decreased phvsical or mental performance at altitudqg.
lteration in subcellular components necessary for protein synthesis as related to
ietary composition will be investigated. Experiments will be developed with laboratory
nimals to study the influence of minerals and their interaction with other dietary
utrients on promoting the healing of bone injuries as may be sustained in combat or on
he prevention of renal calculi as occurs in troops in a hot climate.

5. (U) 71 07 = 72 06 Serum ceruloplasmin oxidase activity was markedly increased in
oth trained and exhaustivelv-exercised rats. The influence of magnesium on calcium
bsorption appears to be dependent upon the gut lumen calcium concentration. Cyclic

P reduces the amount of calcium found in intestinal tissue, under in vitro conditionms,
robably bv reducing uptake from the medium, sl < 73
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3. TECHNICAL OBJECTIVE.® 24 APPROACH, 25 PROGRESS (Fumish individuel paragraphs identified by number Precede tent of each with Security Classification Code )

23. (U) (1) To study the interaction between macro nineral metabolism and water
balances as affected by nutritional and environmental stresses encountered during mili
tary manuevers: (2) to determine the essentiality and requirements of trace minerals
which may become limiting in rations: (3) to study the distribution and function of
selenium (Se).

24. (U) Mineral balances including sweat losses, whenever feasible, are being conducte
on military volunteer and conscientious ohjector subjects during studies on the effects
of diet and environment upon physical performance, phvsiological function and body
composition. Correlations are made between mineral balances, body fluid changes and
other nutrient balances. Studies in the distribution and metabolism of selenium are
progressing.

25. (U) 71 07 - 72 06 Two selenium-containing proteins have heen identified in rat
plasma and several binding studies have been done. Selenium is attached to the mid-
piece of rat spermatozoa and appears to be essential for spermatopenesis. Analysis of
samples and calculation of mineral balances during a study on the effects of inpesting
electrolyte solutions upon physical performance are in progress. TIvaluation of

mineral status during studies on altering protein and carbohydrate contents of

diets is progressing. Studies of urinary selenium metabolites are continuing.
Purification and amino acid analyses of rat plasma proteins and identification and
characterization of selenium-containing human plasma proteins will he completed.
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TECHNICAL osuecTIve.” 24 aPPRO " . ( -, by number Preceds toat of soch with Secwrily Clossificatian Code.)
23. (U) The diet of the combat soldier must contain sufficient amounts and types of

vitamins necessary for optimum performance. To establish the amounts and types of
vitamins necessary for the diet one must consider the fact that different tissues
require different amounts of vitamins under varying environmental condition. Vitamins
interact with one another which affects the requirement of each vitamin. The human
red blood cell is the most technically feasible system for determining a specific
tissue requirement of vitamins and vitamin interaction. Folic acid increases the
activity of glycolytic enzymes of jejunum. There is a suggestion that this may be
true in the RBC. Thus, the red cell will be used as a model to investigate the
mechanism of action of folic acid on red cell enzymes.

24. (U) Administration of folate orally to a patient with formiminotransferase (FIT)
deficiency resulted in an increase to a minimal in red cell F.I.T. Administration of
folate orally to normal subjects and to patients with various metabolic problems
resulted in an increase in F.I.T. activity in a dose related fashion suggesting that
the folate effect was directly on the red cell since the time span during which
changes took place were too short to allow for red cell replacement by cells synthe-
sized in the bone marrow. On this basis red blood cells will be incubated in

vitro and the effect of folic acid on red cell and platelet enzyme activities will

be investigated.

25. (U) 71 07 - 72 06 Folate appears to affect red cells directly and therefore
further studies on red cells and platelets will be carried out.
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—

23, (U) To study adaptive changes which occur in laboratorv animals as a result of
exercise and phvsical training and to determine the effects of environment and nutritio;
on these adaptive changes. Obtain information on these aspects that mav provide an
improved rational program of phvsical training and nutrition of man in order to improve
his abilitv to cope with various environmental and militarv situations,

24, (U) Rats conditioned bv a standardized 12-week program of treadmill running

were utilized to studv the effect of physical exertion and diet on performance and
cellular metabolic adantations, The effect of phvsical training and diet on kev
enzymes of plvcogen mobilization, glvcolysis, lipogenesis, ketosenesis, gluconcogenesis
glyceride svnthesis, TCA cvecle, fattv acid oxidation, oxidative phosphorvlation,

plasma plucose, FFA, ketones and glucocorticoids was measured in both trained and
untrained rats in the rested and exhausted states,

25, (U) 71 07 = 72 06 Feeding normal, high=fat, high=carbhohvdrate or carnitine

diets to rats undergoing a phvsical conditioning program did not sienificantly affect
running time to exhaustion but was associated with marked changes in serum metabolites
and tissue enzvme activities. Main energv-generating metabolic pathwavs were enhanced
by phvsical training., TIvidence was obtained indicatine that eluconeogencsis and
possibly plasma glvcocorticoids were related to the enhanced performance of trained
rats,
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23 (U) oOptimal muscle function of the combat soldier in terms of endurance and
strength is essential for the successful outcome of military operations. In order to
maximize muscle endurance and strength it is highly desirable to develop musculotropic
agerts for use in conjunction with physical training and intake of essential nutri-
tional substances (e.g., carbohydrate and lipid as energy sources and vitamins). In
order to design musculotropic agents one rnust study the metabolic processes of muscle
and the mechanism of muscle contraction and relaxation.

24 (U) Muscle tissue will be obtained from patignts with a variety of muscle diseases
and muscle cell membranes will be isolated. The protein components will be examined
by various techniques and compared to normal muscle obtained from patients undergoing
thoracotomy.

25 (U) 71 07 - 72 06 Studies of a patient with myoglobinuria has demonstrated that
not only myoglobin leaks from the muscle but also the muscle-type of pyruvate kinase.
This suggests that the defect in myoglobinuria resides in the muscle cell membrane.
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23. (U) Military personnel returning from duty in areas of high tuberculosis risk,
where there is a prevalence of drug-resistant strains, alter the scope of tuberculosis
in military, militarv dependent and civilian populations. Therefore, studies are
needed to provide a base for the development of chemotherapeutic arents, to improve
methods for the {solation and fdentification of pathopenic mycobacterfa, and to
establish the biochemical factors involved in the pathogenesis of tuberculosis.
24. (U) Nutritional and metabolic differences between drug-resistant and drup-
susceptible i, tubercuLQiig were soupght by examining the sirowth response to selected
compounds, the enzyrme content, and intermediary metabolisy, Biochemical chanpes in
host tissue were studicd to establish the metabolic consequences of tuberculosis
infection.
25. (U) 71 07 - 72 06 Evaluation in mice of hepatic in vivo ribonucleic acid (RNA) and
protein metabolism with progressively severe pulmonary tuberculosis has been completed.
As measured by incorporation of L-leucine-14¢ into microsomal protein, protein syn-la
thesis was depressed at all stages of infection. Labeling of RNA with orotic acid-""'C¢
2s also depressed after an initial period of stimulation. Rates of protein synthesis
y polyribosomal preparations from normal and infected animals were comparable.
lowever, polyribosomes from infected animals were not compatible with soluble enzymes
rom controls. This project terminated 30 June 1972 due to transfer of the Micro-
fology Division to Fitzsimons General Hospital and OMA funding,
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of the 7 ilitary. 7he evaluation of performance requires extensive testis
pluysical activity., Trproverments are dependent unon trafnine, adeanate nu
may be influenced bv electrolyte mixtures and dietarv supplerents, Probl

vitamini unon bodv composition, nhysical performance and fatiocue ap ! ¢!
heat and environmental stress on the same parameters.

24, (") easurements of oxyeen untales, heart rates, hodv terneratures,
be made cn ren vorline on the treadmill, while consumine onle water, wat
minerals, water plus glucose or wvater plus vitamins, under conditions of
sweatine, Comnarisons of blood acid-hase parameters, pulnonarv function
diffusion canacity, nitroren, water and mineral balancee and changes in |
ments (fluids, fat, protein, ete.) will be made.

29 (,') 71 07 - 72 06 1thoueh bodv wvater and bodv nrotein locsrs are
durine short term calorie restriction, submaximal, ~aximal or stamina wvor
were not sienificantlv irnaired. The larse body nrotein losces unler tl
would preclude the use of the calorfe restricted diets. e whole hode
shield counter was modified by the addition of a steppine motor that iner
instrument's counting abilitv. Additional human suhiecte are veauived o
this instrument. The computer svster for collection, storace, calenlatin
data for neasuring human enerpv exnenditure has heen Liohly snecessfnl,
intestinal pae was most effectively controlled wvith activate! claren

and other nnti f]atulcnts is warranted when hieh ecas nrodusine dicts are

investirated are the effects of various fluids containine miner: 1s, carlohve

oveeassive

¢se conditions
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en cormared
vith magnesium 2luminum hydroxide or barium salts, however further tostine
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1. AGENCY AC m REPOART CONTROL SYMBOL
[ RESEARCH AND TECHMOLOGY WORK UNIT SUMMARY DA 0A 6375 | 72 07 Oi DD-DRAE(AR)36
5 OATE PREV SUNAY |4 KIND OF SUNMARY T SUNMMARY SCT woan v . Cd P ONE'N INSTR'N l"lcl:‘:.“VA' . LEVEL OF Suw
A A

71 07 01 | D Change U v NA NL o D | & vous wwr
10. O /CODES® PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
o PRy 61102A 3A061102B71R 02 165
b CONTRIBUTING
c. CONTRIBUTING cum ] l ‘ {f) ]
1 TITLE do with C

(U) Comparative Pathology of Animals Maintained and Utilized in Biomedical Research (06)

12 SCIEMTIFIC AND TECHNOLOGICAL AREAS®

002600 Biology

75 SYART BATE [T PUNDING AGEWCY WEANCE WETHOD
71 07 CONT DA l C In-House
| A G LITM

. AEIOUACES ESTIMATE | & PROFESSIONAL WAN YRS | b FUNDS (In Seusands)
& DATESRFFECTIVE: EXIRATION b
b wunsen Not Applicable o 6.5 164
. Tyeg 4 ANMOUNT YEAR
iw-_o_r* f.CUM. AMT. 5.0 190
' RESPONSIOLE DOD ORGANIZATION

—— US Army Med

Ly US Army Med Ls'!ﬂ—rm‘r‘(zt_j

Pathology Division

aoomess Fitzsimons General Hospital acomes: Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
MIOAL INVESTIGATOR (Pumich S0AN | U §. Acadomic [netituiion)
RESPONSIBLE INDIVIDUAL wang ® Trevino, G. S., LTC
nAwE: Canham, J. E., COL TeLerwone 303 366-5311 X23230
TeLernone: 303 366-5311 X21108 sociAL TV ACCOUNT
| GENERAL USE ASSOCIATE INVESTIGATORS
Foreign Intelligence not Considered naug: Whitmire, R. E., MAJ
waug: Empson, R. N., CPT DA
. v omparative Pathology; H
(U) Electron Microscopy: (U) Human Disease Analogues; (U) Military Research Support
3 TECHNICAL ONICVIVI.. 24 APPROACH, 2% ( By P ber tont ol soch 1B Socwity Clossifcotian Code )

23, (U) ‘’uch biomedical research depends upon the proper use of healthy laboratory
animals. Investigations requiring the use of animals hinge upon the recognition and
reliable interpretation of abnormal anatomic and physiologic data accruing from such
studies. The broad objectives of this Work Unit are: (1) to maintain and provide
experimental animals for biomedical research generated by any division within the
Laboratory; (2) to provide pathology services, including gross, clinical, microscopic
or special studies of diseases, whether spontaneous or induced, in animals; (3) to
provide guidance and support to investigators utilizing animal models to study analo-
gous human infirmities; and (4) to provide professional veterinary care to insure the
health and well-being of the animals in the colony.

24. (U) Colonies of different animal species are housed and maintained for the use of
biomedical investigators within the laboratory. Routine and special pathologic
support services are furnished upon request and include necropsies, light and electron
microscopy, autoradiography, serum and tissue enzyme studies and blood and urine
analyses. All cases requiring histopathologic assessment are accessioned sequentially
and appropriate reports are rendered. Material of special teaching value is utilized
to supplement didactic seminars and conferences.

25. (U) 71 07 - 72 06 Approximately 6,417 animals, purchased from commercial sources
or bred within the colony, were maintained for biomedical research in the interval
covered by this report. These included 3,752 rats, 2,038 mice, 22 rabbits, 120 dogs,
50 hamsters, 401 guinea pigs, 4 monkeys, and 30 cats. Cases accessioned numbered

940; these produced 4,072 paraffin blocks, 8,335 H&E stained microslides, and 1,593
specially stained slides. Work performed under this work unit resulted in six
publications and seven oral presentations.
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1. A v accussion® 3. oarte or sunuany® REPORY CONTROL SYASOL
RESEARCH AND T :
ECHNOLOGY WORK UNIT SUMMARY DA OA 6377 72 07 01 DD-DRAE(AR)636
5. DATE PAEV SUM'RY 4. KIND OF SUMMARY 5. SUMMARY SCTY® 6. WORK SECUMTY® 7. REGRADING® & DISE'N INgTA'N  JOb SPECIPIC OATA- 9. LEVEL OF SUW
ONTRACTOR ACCESS
2107 Gl D Cbange ] U __ NA [ NL Fmvn Owo [ L g 30y
10. NO./CODES:® PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER " WORK UNIT NUMBER
& PRiMARY 61102A 3A061102871R 02 166
5. CONTRIBUTING
c. CONTRIBUTING Emc 114 (£)

11. TITLE (Preceds with Joswrity Clossiticaiion Code)®

(U) Design of Military 3iomedical Research Information Systems (06)

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

"'"fZOO Computers: 009700 Mathematics and Statistics

4. ERVIMATED COMPLETION OATE |15 FUNDING AGENCY 6. PERFORMANCE WETHOD
T L o] C Lncliouse
i el 18. RESOURCES ESTIMATE | & PROFESSIONA. MAN YRS | b FUNDS (In thousande)
& DATES/EFFECTIVE: EXPIRATION: PRETTEINE
b nuMeEn:® rscaL| 72 4.0 64
Py Not Applicab 1:: e vean fromeay
6 KIND OF AWARD: f. CUM. AMT. 73 4 0 69
19. RESPONSIBOLE DOD 7 ROANIZATION L [ 20. PERFOAMING ORGANIZA TION l
naue:* US Army Med Rsch & Nutr Lab waug:® US Army Med Rsch & Nutr Lab
Computer Division
psdinies* Fitzsimons General Hospital AcOREss:® Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
PRINCIPAL INVESTIGATOR (Pumish S8AN if U.5. Acadomic [netituiion)
PESPONSIBLE INDIVIOUAL LI Romero, R, 5., MAIJ
ramE Canham, J. E., COL TeELEPHONE: 303 3£6-5311 X25130
TELEPHONE: JQ” 396-5}] ] xz 1108 SOCIAL SECURITY ACCOUNT NUMBER: _;
FIL GENERAL USE ASSOCIATE INVESTIGATORS
Foreign Intelligence not Considered MAME; Teplick, R. S., CPT
NAME: Ng ng el B e A DA
DT R VOoR0s (Frecede BACH ~ T8 Teowlly ClaselNcation Co
iR neenenes® (U) Digital Computers, V) Militarv Research; (U) Data
mati Statistics

123. YOCHNICAL OIchvlvl,‘ 24 APPROACH, 28. PROGRESS (Pumish individual paragraphs ider itied by number. Precode tos! of sath with Socurily CisesiNcetion Code.)

23. (U) To design, develop, implement and utilize a digital computer-based infor-
mation system capable of storing, selectively retrieving, displaying and statistically
and mathematically analyzing military biomedical research information.

. (U) The project will be developed in two areas: (1) development of generalized
computer programs to store, selectively retrieve, displav and analyze military bio-
medical research information, and (2) formatting, assimilation and analysis of mili-
tary research information in the system. Division personnel participate as coinves-
tigators in various interdivisional research projects.

25. (U) 71 07 - 72 06 The basic system is operational. Information is being updated
to the files and analyzed for the Administrative, Bicenergetics, Chemistry, Metabolic,
Microbiology and Pathology Divisions, USAMRNL, and for the Department of OB/Gyn, FGH.
In addition, a data file has been established as an interdivisional research project
to support the USAMRNL's annual military nutrition survey. Data from past surveys
have been updated to the file and computerized analysis of the data is being util-
ized to study the nutritional status of military troops.
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b. CONTRIBUTING 6114 5011 BAOIIO 501B7IR 05 el Gl i AL
c. CUNTRIGUYING CDOG 114 )

(U) High Altitude Rioenerget.cs - Determination of
| Mechanisms Responsible for Acute ountain Sickness (06)

11. TITLE (Procede with Security Closaification Code)®

T2 SCIENTIFIC AND TECHNOLOGICAL ARZAS®

| 016200 Stress Physiology; 005900 Fnvironmental Biolopy
13 START OATE T"me—miuoma AGENCY

16. PERFORMANCE METHOD
63 08 CONT DA | C Tn-House
17 CONTRACT/GRANY 16 MESOURCES ESTINATR | & PROFESSIONAL MAN YAS | B FUNDS (1n theusends)
& DATES/EFRECTIVE: EXPIRATION: il
b NuMBER® ¥ FiscAL 2 2.0
e Tyme: e Applicah]:lelmounv: VEAR ’leﬂv o E
© RIND OF AWARD: f.CUM. AMT. 73 2 oll) 55
19 NESPONSIBLE DOD ORGANIZATION L J 20. PERFORMING ORGANIZATION L l
wame:* US Army Med Rsch & tutr TLab naug:® IS Armv ‘fed Nsch & Nutr Lah
Bioenerceties Division
aoDnEss:® Fitzsimons General I'ospital AOORESS:® Fitzsimons General Mospital
Denver, Colorado 80240 Perver, Colorado 80240
PRINCIPAL INVESTIGATOR {Purnish SBAN i1 U 5. Acadomic Instttuiion)
MESHPONSIBLE INDIVIDUAL Nawe:* Johnson, H. 1.,
NAmE: Canham, J. F., COL TeLEPHONE: 303 366 5311 X25222
TELEPHONE: 303 366 5311 X21108 $OCIAL SECURITY ACCOUNT NUMBER: _
7). GenEmAL usE ASIOCIATE INVESTIGATORS
Foreign Intelligence not Considered wame:  Przywicki, I, J,
wane: Consolazio, C. F, DA
hrmmm CleseNcation Cede)

(U) Pypoxia; (U) Altitude Stress: (I') Performance: [40))
Balance-Metabolic; () Blood Cases; (U) Glucose Metabolism: (I") Respiratory Function

2). TECHNICAL OBJECTIVE,® 24 APPROACH, 25. PROGRESS (Fumish individuel paragraphe identitied by number. Precode text of each with Security ClassiNcation Cove.)

23. (U) To elucidate the hiochemical and physiological chanpes in animals and man
associated with abrupt altitude exposure and to measure acclimatization, dietary
effects and the influence of training on these changes in order to improve the health,
well-being and physical and mental capacities of soldiers having to function under
conditions requiring abrupt exposure to high terrestrial altitude.

24, (U) Determine glucose metahbolism and turnover rates in man at altitude utilizing
glucose-1 C and measuring plasma and expired air radioactivity. Simultaneously
measure insulin and growth hormone levels and administer glucagon to observe its
effects upon plasma glucose and hormones. Determine carhohvdrate-metabolizing

enzymic activities, muscle and liver glycogen levels and serum metabolites in rats
during the first 12 days of altitude exposure and study the effects of dietary carbo-
hydrate levels and treadmill exercise upon these parameters.

25. (U) Fasting plasma glucose levels were reduced during altitude exposure and
plasma radioactivity levels after infusion of glucose-1%C decreased faster in the
40-hour altitude exposed men compared to men studied immediately or 16_hours after
exposure and the pair-fed men at sea level. Respiratory excretion of C0y was
increased in men at altitude. Infusion of 60 micrograms of flucagon produced a

higher elevation of plasma glucose in the "immediately after" exposure group, and

an elevation of shorter duration in the 40-hour exposed group. Plasma human growth
hormone levels were increased while insulin levels were unaffected by altitude. Three
animal experiments on the effects of dietary carbohydrate levels, altitude exposure
and exercise upon carbohydrate-metabolizing enzyme activities have heen completed.
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b. CONTRIBUTING 61145011 3A0 TZ501F71IR 05 PR T
c. CONTRIBUTING CDOG 114 (f
11, TITLE (P do with Cleest! Code)®

(U) Metabolic, Physiological and Psychological Effects of Altitude (06)

12. SCIENTIFIC AND TRCHNOLOGICAL angas®

016200 Stress Physiology

T3 START BATE Te CITINATED CONPLETION OATE TS FUNDING AGENCY TR PEnTORMANCE WEYWES
66 07 CONT DA | |c In-House
17. CONTRACT/GRANTY 19. RESOURCES ESTIMATE | & PROFESIONAL MAN YRS b FUNDS (In thousends)
& DATES/EPFECTIVE: EXPIRATION: L LU
B NUMBER:® Not Apnlicable rscac| 72 1.1 50
c tvee: & AMOUNT: vean [CUWRERY
6. KIND OF AWARD: f.CUM. AMT. 73 1. 1 85
19. RESPFONSIBLE DOD ORGANIZATION l 20. PERFORMING ORGANIZATION I
NanE: US Army Med Rsch & Nutr Lab Naue® US Army Med Rsch & Nutr rab
Phvsiolopy Division
AoonEss:® Fitzsimons General Hospital aoomess:® Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
PRINCIPAL INVESTIGATOR (Fumieh SSAN I U §. Acadomic netituiion)
RESPONSIBLE INDIVIDUAL wame:® Klain, G. J.
AN Canham, J. E., COL receswone: 303 366 5311 X26212
TELEPHONE: 303 366 5311 X21108 $OCIAL SECURITY ACCOUNT NUMBER'
21. GENERAL USE ASSOCIATE INVESTIGATORS
Foreign Intelligence not Considered wame:  flannon, J. P.
NAME: Sullivan, F. J. DA

~RUTVORGE (Frocede FACH =TF Tootly elewetieaon codo) 17y A1t4 tude: (U) Adaptation; (U) Physiological;
U) Endocrine: (U) Biochemistry; (U) Physiology; (U) Military Stress

23. TFCHNICAL OBJECTIVE,® 24 APPROACH, 25. PROGRESS (Furnieh (ndividue! patagteph

tied by number | de 1ot of each with gecwrily ClasatNcaiten Code.)

23. (U) Thirty to forty per cent of soldiers exposed, under comfortable conditions, to
an elevation of 4,300 m. experience a severe and incapacitating phenomenon called Acute
Mountain Sickness (AMS). This results in a substantial group which cannot function
effectively during the first several days at altitude. Studies designed to achieve a
sound scientific basis for the treatment and/or amelioration of AMS can only partiallv
be conducted in man. This work unit was developed, therefore, to study laboratory
animals: a) to supplement the information acquired in human research, b) to test
hypotheses that arose from human studies, c) to examine the various physiological,
metabolic and psycholopic defects and adaptations produced either directly or indirectly
by hvpoxic exposure, and d) ascertaining the basic physiolopical and metaholic
mechanisms which underlie the observed defects and adaptations.

24. (U) Laboratory animals will be subjected to actual and simulated high altitude
environments. Various physiologic, metabolic and psychologic techniques will be

used to determine the alterations caused by hypoxic exposure. Studies will be
conducted at cellular, organ and orpganism levels. Efforts to ameliorate or eliminate
the defects will be made with the use of drups, special diets, training, etc. Two
phase studies will be conducted: first, the acute response to hypoxia and second,

the nature, extent and rate of adaptation to chronic exposure.

25. (U) 71 06 - 72 07 Computer software was developed to evaluate the "burst

asures' of activity in rats subjected to hypoxia. The interrelationships of

activity to food consumption, water consumption, and body weipht were also studied,
Studies of tyrosine metabolism and excretion indicate an increased turnover of
catecholamines during the initial stages of adaptation to high altitude.
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c. CONTRIBUTING ChoC 114 (f]

11, TITLE (Precede with Security Clasailication cm)‘

(U) Effects of Altitude on !lyocardium of Animals (06)

12. SCIENTIFIC AND TECHNOLOGICAL aAReas®

005900 Environmental Biology; 016200 Stress Physiology

13. START DATE 16. ESTIMATED COMPLETION DAYE 15 FUNDING AGENCY 6. PERPORMANCE METHOD
67 04 CONT pA | C_In-House
17. CONTRACT/GRANTY 16. AZSOURCES ESTIMATE | & PROPESSIONAL MAN YRS b FUNDS (In theusands)
& DATES/EFFECTIVE: EXPIRATION:
b NuMsER:® Not appl icable rsca| 72 3.0 12
e TYpe: 4 AMOUNT: vean [FUNRENY
@ KIND OF AWARD. f.CUM. AMT. 73 2.8 10
19. RESPONSIBLE DOD ORGANIZATION l 1 20. PERFORMING ORGANITZATION l I
name:® IS Army !ed Rsch & Nutr lab Naue® US Army Med Rsch & Nutr Lab
Pathology Division
avoaess:® Fitzsimons General Hospital AoORESS: Fitzsimons General Hospital
Denver, Colorado 30240 Denver, Colorado 80240
PRINCIPAL INVESTIGATOR (Pumieh S8AN I U.5. Academic [natituiion)
RESPONSIBLE INDIVIOUAL waue:* Demaree, R. S., CPT, MSC
NAME: Canham, J. E., COL reeeenone: 303 366 5311 X23230
TELEPHONE: 303 366 5311 X21108 SOCIAL SECURITY ACCOUNT NUMBEA: _
21. GENERAL ust ASSOCIATE INVESTIGATORS
Foreign Intelligence Not Considered e Empson, R. N., Jr., CPT, VC
i Nessmith, W, B.. CPT, VC DA _
TREVWORGS (Frecede BACH « T Joeuly ClaseThiconan €0%) 1y A pjtude; (U) Subhuman Primates; (U) voartebrates;

U) Military Stress: (U

3. TECHNICAL OBJECTIVE,® 24 APPROACH, 25 88 (P A individus! poragraphs identitiod by number. Procede tont of sash wilh Secwrity Classifcation Code.)

23. (U) The abrupt translocation of military personnel from low to high terrescrial
altitudes evokes many physiological responses. Animal studies are conducted: 1) To
elucidate myocardial changes and their causes in animals exposed to high altitude, 2)
To describe the histological and chemical nature of these changes, 3) To determine
whether these changes can be considered pathological or desirable adaptive processes,
and 4) To explore more fully the extent that these changes may be extrapolated to man.
24, (U) Animals are housed in heated facilities at 14,110 ft. and at sea level, to

1) compare the physiologic and pathologic response of altitude-exposed animals, par-
ticularly subhuman primates, with observations from other species, including man, 2)
investigate the changes in brain, cardiac and skeletal muscle after exposure, with
biochemical measurements and light and electron microscopy, 3) quantitate cerebral
blood flow, cerebrospinal fluid (CSF) pressure, brain water, and constituents of blood
and CSF in subhuman primates during acute exposure to 14,110 ft.

25. (U) 71 07 - 72 06 In e-udy 6 no changes detectable by either light or electron
microscopy were seen at altitude exposure in monkeys given the diuretic furosemide.
Femoral artery blood pressure increase with altitude exposure was significantly
reduced in monkeys given the diuretic. In study 7 there were no statistically signifi-
cant differences among preconditioned-exercised, preconditioned-non exercised, non
conditioned non-exercised, and non-conditioned exercised rats with respect to cerebral
edema, cardiac hypertrophy or daily food intake. There was a significant (p<0.5)
weight loss in non conditioned-exercised rats but not in any other treatment groups.
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V1. TITLE (Precode with Soouwelly Classifisation Code)®

)] Microbiological Research in Tuberculosis (06)
12. SCIENTIPIC AND TECHNOLOGICAL AREA

010100 Microbiology

T3, START DATE Te E3TIMATED COMPLETION DATE TE FUNDING AGENCY 6. PERFORMANCE WETHOD

59 08 30 June 1972 DA | C In-House
P CERIRAAYZ SRRV 6. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | b FUNOS (in theueands)
& DATES/EPFECTIVE: CAPINATION: 4

b NuMeEn:® Not Applicable rscac| 71 3.5 80
e TYeR: 4 AMOUNT: vean [TONNERY

o KIND OF AWARD: f.cUM. AMT. 72 2.0 58
19, RESPONSIBLE DOD ORGANITATION l l 2. PERPO G ORGANITATION
name® US Army Med Rsch & Nutr Lab uauE® US Army Med Rsch & Nutr Lab

Microbiology Division
aporEss:® {tzsimons General Hospital aooREss:® Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
PRINCIPAL INVESTIGATOR (Pumish S5AN 1 U.5. Acadomic Instirution)

RESPONSIBLE INDIVIOUAL Nawe:® Blair » E. B., CoL ’ MSC

NauE: : Canham, John E., COL TeLEPHONE: 303 366 5311 X25223

G onR 303 366 5311 ¥X21108 SOCIAL SECURITY ACCOUNT NUMBER: _
21, GENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence not Considered waMg: Tull, A. H.

NAME: DA
Sl e Ll o weheaien cod) () Tuberculosis; (U) Mycobacteria; (U) Chemotherapy;

(U) Drug Resistance; (U) Biological Assay; (U) Computer; (U) Laboratory Diagnosis

3. TECHNICAL OCIICYlV!,. 26 APPROACH, I8 PROGRESS (Fumish individusl paragrapha identilied by number. precede tost of sach with Jocurily Clessificotion Code.)

23. (U) To evaluate and/or design new methods which can be used in Army Medical Lab-
oratories for isolation, jdentification and drug susceptability testing of pathogenic
mycobacteria. To establish a computer data base of laboratory results on tuberculosis
patients for correlation with clinical observations, treatment results, etc.

24, (U) Quantitative data pertaining to organism growth rates on various culture
media, identification tests, drug susceptibilities, serum drug levels and serum in-
hibition titers are placed in computer files for correlation with patients' conversion
to bacteriologic negativity as affected by therapy, dosare, etc. Analyses of computer
data provide controls on laboratory methodology, procedure changes and on investi-
gative procedures. Continuous improvement and updating of laboratory methodology and
quantitation of results are imperative. The stability of antituberculosis drugs under
varying conditions of storage or use are being tested.

25. (U) 71 07 - 72 06 (a) A computer file containing 38,000 messages of mycobacterio-
logic data on 1,690 Fitzsimons General Hospital tuberculosis patients is in routine
operation and 1is periodically subjected to analyses. (b) Four additional modifica-
tions of the 7H10 and 7H1l agar media are being evaluated for optimal recovery of
mycobacteria irom clinical specimens. (c) Studies on effects of temperature and
storage on activity loss of rifampin, ethambutol and kanamycin in 7H10 agar medium have
been completed and the data are being analyzed. (d) Additional improvements have been
made on the blue-light microscopy system for demonstrating auramine 0-stained myco-
bacteria. Project terminated 30 June 1972 due to transfer of the Microbiology Division
to Fitzsimons General Hospital and OMA funding.
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develop active disease.

latency of tuberculosis,
ting against tuberculosis

L phase variants of
without causing the

Seropositive individuals will be cultured for
defective variants,

PHOGRESS (Pumieh indlvidue! poragraphs identilisd by number. Procede
23. (U) A number of fatal and other severe melioidosis infections (due to Pseudomonas
pseudomallei) have occurred in U. S. troops in Vietnam,
to years after personnel leave an endemic area with
A number of troops, especially the wounded

Wall defective variants (typically L phase variants,
would provide a mechanism of prolonged persistence in a latent state.
variants of Mycobacterium tuberculosis might play a role in the up to decades long

24. (U) A large number of hezlthy and wounded troops wh) have served in Southeast Asia
will be screened for the presence nf significant antibody titers for P. pseudomallei.
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characterization of a reference strain of P. pseudomallei wi
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This disease can erupt months
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Bacteriologic culture of these patients revealed a hitherto
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Stable wall defective variants of
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143 TECHNICAL OOJ!CNVI.‘ 14 APPROACH, 25. PROGAESS (Fumish indi vidue! p h :1“1 i by number. p tont of sach Wil Socurity ClossiNcotian Cede.)

23. (U) To design and develop data recording, storage and analvsis systems in order to
automate various laboratory instruments at USAMRNL, specifically in support of approved
laboratory research projects. The systems will minimize the need for hand calculations
to transform raw data into a form easily understood by the research investigator. Con-
sequently, the test results will be more timely, the possibility of human error will be
reduced, and great saving in personnel time will be realized.

24, (U) A continuing survey to determine the feasibility and benefits of automating
laboratory instruments at USAMRNL will be performed. Analog or digital output from lab-
oratory instruments which are to be automated will be recorded on tape. Computer pro-
grams will be developed to (1) store the data in a computerized file, (2) retrieve and
display the data and (3) transform the raw data into a form easily understood by re-
search investigators. The resultant data will be formatted for further data reduction
in statistical systeuws and/or for filing in a generalized data filing system for future
reduction,

25, (U) 71 07 - 72 06 Using a DYMEC analog~digital converter machine in the analysis of
oxygen consumption and by writing digital computer programs to accept the A-D output,
the human intervention of handling data has been kept to a minimum. Thus, errors have
been cut drastically in addition to allowing the investigators to have the results of
their investigations much faster than by using man:al methods. This system is opera-
tional and computer programs are in the maintenance stage. Occasional subroutines are
written to satisfy new requirements of the researching personnel using this computer-
ized system. Work Unit will be terminated due to lack of qualified personnel. Main-
tenance work for Study 1 will be conducted under Work Unit 166.

lable to 1.
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rll TECHNICAL OBJECTIVE,® 24. APPROACH, 25. PROGRESS (Furnish individus! paragraphs

23. (1)

26. (U)

calculation using handhook values: (b) indi

protocol.

25. (U) 71 07 - 72 06 Data processing and
Lowry AFB, Colo., Ft. Lewis, Wash. and Ft.

Cal/day during a 12-day field study.

negative potassium and nitrogen halances.
to the high nutrient losses in sweat.

attained at the 1,350 Cal/day intake level.

’4 vailable to contractars ug'wv wl'mnlm‘u approval

identitisd by numbee precede text of each with Security Classllication Code.)

To evaluate the nutritional status, nutrient intale, worl performance, hody
composition and work capacity of the soldier in order to ensure that military
performance is not impaired by improper nutrition.

Annual nutrition surveys of military bases are desifned to evaluate (a)
nutrient intakes by preparing and analyzing average food composites, and computer

vidual's nutritional status throuph

clinical examination and history; (c) hiochemical status by blood and urine analyses;
(d) man's physiological status by measuring body water, fat, protein and minerals;
and (e) his physical status by treadmill and spirometry tests.
restriction and alteration of diet composition in humans are based upon the same
All data is examined to determine correlations bhotween the various
parameters to develop predictive measures for improving performance. °

Studies of caloric

computations from the nutrition surveys at
Myer, Va. are progressing. The dietary

data indicates that food intakes at the short order and specialty houses per meal are
considerably higher than the intakes at the repular dining halls.
jungle data indicates that the two groups of men consumed 2,974 (1) and 1,750 (II)
I'nder conditions of profuse sweating, both

groups showed negative water, sodium and magnesium balances, and Group II also had

The “alaysian

These negative balances were due primarily

During short term calorie restriction under
conditions of fairly heavy physical activity, positive nitrogen balances are finally

DD, .1498-1 146
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3. (U) (a) Provide essential information pertaining to the wholesomeness and nutri-
ional adequacy of foods considered for military ration and feedinp systems; (b) estab-
ish fundamental information concerning requirements for nutrients and factors that may
lter these requirements including various military environments and infectious diseases;
c) studv the metabolic interrelationships and functional aspects of nutrients that may
nfluence the physical and mental performance of the individual soldier in any given
ilicary situation.

4. (U) Studies will involve primarily animal and microbial experimentation for later
pplication to human situations. Isotopically labeled nutrients will be emploved to
tudy their metabolism requirerents, interactions, turnover rates, etc., in animals
nder various controlled dietary and environmental conditions,

5 (U) 71 07 - 72 06 Ervthrocyte survival appears to be slightly reduced in the
folacin~deficient rat, Ascorbic acid sulfate failed to enhance iron absorption in the
fat to the depree that ascorbic acid did, The rainbow trout and Coho salmon were found
fo require ascorbic acid, Ascorbate-2-sulfate possessed vitamin C activity for these
ish, 1In vitro stimulation coefficier.ts (+pyridoxal PO,/ - pyridoxal P0,) obtained by
ptimized assay of plasma and ervthrocyte GPT and GOT do not give an indfcation of
itamin B-6 nutrient status in the rat. The assay does, however, indicate a marked
feduction in the activity of the enzymes in these samples, Urinary O-phosphorylethanola-]
fine igcreased only in vitamin B-6 deficient rats fed a high protein diet. Retinol
(715-""C) metabolism is similar in vitamin A deficient and sufficient rats, but rate of
LL C-excretion is proportional to liver storrs. Inhibition of lipase by fat extracted

rom heat or irradiation-processed meat is preater for ambient temperature than for
frozen-stored meat,
'4 vailable to contractors upan od‘huov‘- aznnl

o 1498-1 159
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r) TECHNICAL OBJECTIVE.® 24 APPROACH, 25. PROGRESS (Furnirh individue! paragraphs identitiea by number. Precede text of each with Security Classitication Code.)

23. (U) Develop and adapt new concepts in analytical biochemistry to provide reliable
and advanced procedures and services to military-oriented research programs of all
ivisions, USAMRNL, and on occasion to approved cooperating agencies; to innovate or
develop analytical procedures to meet specific needs of such research as, for example,
the development of micro-automated assay procedures for enzymes related or altered durini
nutritional deficiencies, disease states, c. stress conditions. Develop procedures
applicable to military nutrition surveys, ration test studies and food wholesomeness
evaluations,

24, (U) Analytical support will be provided to studies in military medicine requiring
routine analyses in volume or unique equipment and special techniques for assay of physij
ological specimens in the evaluation of the nutritional requirements and dietary adequac)
of military personnel. Specific analyses will be originated or adapted as required to
meet the needs of specific studies and to improve the economy and efficiency of labora-
tory operations. Research will be conducted on a continuing basis in support of the
objectives indicated to provide new methods and, whenever feasible and practical,
automated and computer linked.

25, (U) 71 07 - 72 06 Analytical support was provided to 87 laboratory research
project and subproject requests in military medicine and nutrition of military personnel
nd working animals., Significant improvements in nitrogen analvsis of urines, stools

nd diets, and in data processing were accomplished. Service was expanded by
implementation of an isotope-ratio mass spectrometer and the development of sample
preparation svstems for stable isotones of carbon and hydrogen.
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23, (U) The nutritional status, the nutritional requirements and the nutritional-
phvsiolopical characteristics of the militarv population mav be quite different,
particularly under combat conditions, than those of the civilian population. The
troops in the field may be subjected to numerous stresses, and yet. they mav be
required to comiiete successfully a variety of missions. The purpose of these
investipations is to study the often-observed phenomenon of sirultaneous metaholic
adjustments, multiple stresses and their qualitative and quantitative effects upon
nucritional requirements in animals, and the relationship of these resnonses to man .
24, (U) The investipations will concentrate on studies of: 1) simultaneous stresses
in animals and humans: 2) responses common to one, two or more Stresses: 3) time
seauences of the onset of the response to particular stresses; and 4) the duration
of these responses after removal of the stressing factor. Specific technioues

will bhe: 1) measurement of prowth and/or faod consumption: 2) assav of enzvme activi-
ties: 3) determination of levels of tissue and urinarv metaholites; 4) determination
of metabqlic pathwavs: and 5) clinical observations,

25, (U) 71 06 - 72 07 Thiamin-deficient rats have cignificantlv lower rises in
plasma corticosterone in response to ACTH injection. Adrenals from thiamin-
deficient rats produced sipnificantlv less corticosterone in resnonse to ACTH added
to the incubation media than adrenals from pair-fed controls. Thiamin deficiency
mav result in diminished NADPH and cvelic AMP formation and thereby interfere with
the steroidorenic action of ACTH. Cveclic AMP, plucapon and mannoheptulose inhibit
epatic fatty acid svnthesis from plucose.

veilabdle to confractors u originator's approval
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r))- TECHNICAL OUJ!CTIVE,‘ 24 APPROACH, 28. PROGRESS (Furnish individusl patagrephs ideniitied by number. Preceds tent of each with Securily Classilication Code.)

23, (U) Acute and chronic gastrointestinal disease in combat soldiers cause a large
proportion of military ineffectiveness. If latent defects of the gastrointestinal

tract become manifest with environmental stress it is necessary to identify the defects,
the stress’ul conditions and the susceptible individuals. To uncover gastrointestinal
tract defects it is neccssary to study normal gastrointestinal metabolic processes,

Our studies suggest that much disabling gastrointestinal disease is related to a

failure of gastrointestinal enzyme adaptation to diet. The regulation of blood glucose
and 1lipid levels are related to the type of diet, the functions of the intestine, liver
and pancreas and the utilization of glucose and lipid by muscle and adipose tissue.

24, (U) The response of gastrointestinal enzymes of normal human volunteer subjects

and selected patients with specific gastrointestinal disease to specific dietary
substances and certain oral drugs is under study. The regulation of blood l:vids and
glucose in normal human volunteer subjects and selected patients with abnormali*ies

of lipid and glucose metabolism is under study. Basic studies are in work unit 059,

25. (U) 71 07 - 72 07 Autoclaved folate deficient diets in rats produce a folate Jefi-
cient state and obvia:ies the use of sulfathiazole. Folate deficiency decreases the
activities of jejunal glycolytic enzymes. Various hormones affect the enzyme activities
of rat and human intestine. Glucagon and insulin affect jejunal glycolytic enzymes so
rapidly that the mechanism must involve enzyme activation-inactivation rather than pro-
tein synthesis. L-DOPA causes growth hormone secretion in man. Some patients with
maladaptation of jejunal enzymes to carbohydrate also are intolerant to dietary pro-
tein., Other metabolic diseases and systems have been studied: fructose-diphosphatase
deficiency, glycogen storage disease, platelet response to and tolbutamide effects on

CAMP, effects of hormones on jejunal adenyl cyclase and formiminotransferase deficiency.

'4 vailable to contractors upon orl‘huor‘n nnronl.
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3. DATE PREV SUM'RY (4. KIND OF SUMMARY 5. SUMMARY SCTY® WOAK SECURITY® [7. REGRADING® & OISO'N INSTR'N  [Oh SPECIFIC DATA- . LEVEL OF suM
ICONTRACTOR ACCESS
71 07 01 D Change U r ] NA L NL vs. Owo r S M o

10. NO./CODES:® PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUNBER

& PRIMARY 62110A 3A062110A822 00 Q79

b. CoNTRIBUTING 62156011 3A025601A822 00

c. CONTRIBUTING 114 (£)

11. TITLE (Procode with Sosurity Clossilication Code)®

U) Radioisotope Support for Mi rch (06)

12. SCIENTIFIC AND TECHNOLOGICAL AREAS

908200 Isotopes; 013900 WWJ%
13. §TA ATE 14. ESTIMATED COMPLETION DATE t8. FUNDING AGENCY 16. FERPORMANCE METHOD
4 05 CONT pa | C In-ho
g COTNIACY/ GRARY 18. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | b FUNDS (In theusandey
& DATES/EFFECTIVE: EXPIRATION: FRETAETNS
b NuweER:® N A b riscaL| 72 .25 97
c Tyee: obrApplica l?l AMOUNT: vean [FUNNERY
& KIND OF AWARD: . CUM, AMT, 73 .25 76
19. RESPONSIBLE DOD ORGANIZATION L I 20. PERFORMING ORGANIZATION r
waueS US Army Med Rsch & Nutr Lab wang® US Army Med Rsch & Nutr Lab
Administrative Division
Aoomess:® Fitzsimons General Hospital ADDAELS:® Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
PRINCIPAL INVESTIGATOR (Fumish SSAN I U S, Academic Institution)
RESPONSIBLE INDIVIOUAL Nawe:* Morrissey » R. L., CPT, VC
NAME: Canham, J. E., COL TELEPHONE: 303 366 5311 X26111
TELEPNONE: 303 366 5311 X21108 SOCIAL SECURITY ACCOUNT NUMBEN:
21, GENERAL UsE ASSOCIATE INVESTIGATORS
Foreign Intelligence not Cousidered MAMES
NAME: I!ﬁ
my Classlfication Code) |

(U) Military Research Projects; (U) Radioisotopes;

(U) Instrumentation; (U) Data Acquisition
rll. TECHNICAL OOJ!CYIV!.‘ 24 APPROACH, 25. PROGRESS (Furnish individual peragraphs identitied by number. Precede tost of saeh with Socurity ClassiPeation Code.)

23. (U) To provide radioisotope support to all projects requiring the use of radioi-
sotopes and improve procedures and counting techniques where needed. Conduct radio-
active counting procedures for cooperating joint military medical research projects.
To conduct research to improve technology and to adapt existing technology to re-
search areas of significance to the USAMRNL mission.

24, (U) Methodology research is conducted as required to improve existing procedures.
Nine automatic sample changing radiation detection instruments are maintained for de-
tection of beta and gamma radiation. All aspects of the radiological protection pro-
gram as required by AEC licensure are conducted.

25, (U) 7107 - 72 06 Two research protocols (St-1 and St-2 of this work unit)
have been initiated, completed, and the results used to determine optimum liquid
scintillation counting solutions for various radioisotopes and applications at USAMRNL.
As a result, counting stability and thus reliability of results have been markedly im-
proved for all isotopes counted and particular improvement is apparent in ASCa, 32p,
and 33s counting procedures. Computer programs for disintegrations per minute (DPM)
calculations are being utilized more extensively with all USAMRNL investigations now
utilizing computer programs for these basic calculations. Direct computer calcula-
tions beyond DPM calculations are also being accomplished for specific studies, and
procedures are being developed for generalized programs to calculate the following as
requested by investigators: 1. UPM X (constant factor provided by the investigator);
2. DPM X (average of standards for an assay run X constant factor provided by the in-
vestigator); 3. Y when X = DPM, samples 2 through A (card imput) are standards with
known conc. of Y, and the respective concentrations of Y are entered on a card with
the program.

¢ A vailable to contractors uj originator's approval.
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c. CONTRIBUTING (f)
1. TITLE (Procods with Soaurity CloseiNestion

v ' g OMD DDQ . M Y B10-M4 R4 N
2. SCIENTIFIC AND TECHNOLOGICAL A

09 700 N '

. Y i _' oE Y o . v"'v TIXY ' : . M .- v.-v Y- g ¥ 00
' CONT | -
. ” 9. RESOURCES ESTINATE | & PROPESNONAL AR YRS | B FUNDS (v Seusands)
& DATES/RPFECTIVE: EXPIRA TION:
b numeEn:® PISCAL
e Not Applicable . i 4 - —
& KIND OF AWARD: f.CUM. AMT.
menw i T SoReRmTs % qu
panp US Army Med Rsch & Nutr Lab oase® US Army Med Rsch & Nutr Lab
5 Computer Division
Aoones Fitzsimons General Hospital pessans Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
IPRINCIPAL INVESTIGA TOR (Purmich S0AN I/ U 5. Acodomic (netitution)
IPGRELS AR SimaP Teplick, R. S., CPT, MC
- Canham, J. E., COL reeewons: 303 366 5311 X25130
TELEPHONE: w SOCIAL SECURITY ACCOUNT NUNBER:
1. GENERAL VSE p.ocuvl INVESTIGATORS
Foreign Intelligence not Considered — Goforth, H. H.
— —Lowell, J., PFC DA
F! e L ey (U) Mathematics; (U) Statistics; (U) Research Data;

) arch
Sy number Procods toat of cosh Wi Secwrity Cleseifcotian Code.)

23. (U) To provide mathematical, statistical and computer support for Military Bio-
medical Research at USAMRNL.

24. (U) An RCA 301/355 Electronic Digital Computer and a GE 600 Remote teletype
terminal Digital Computer are available for the information processing requirements
of laboratory investigators. In additionm, mathematical and statistical consultation
ana services are available. Investigative support will be provided for projects
involving the development of mathematical models. Study No. 1 will be concerned
with organizing, documenting and maintaining a librarv of computer programs related
to the areas of mathematics, statistics, file manipulation and data reduction. It
also will be concerned with development of a computer program to perform the cal-
culations required to determine the nutrient content of military rations determined
during Military Nutrition Surveys. In addition it will make mathematical and sta-
tistical services and consultations available to laboratory investigators.

25. (U) 71 07 - 72 06 Study No. 4 - The library of mathematical, statistical and
utility routines developed in a previous study using the FORTRAN language has been
modi Zied and/or expanded to suit the investigators' needs in analyzing the gathered
data. The FORTRAN compiler also has been modified so as to increase its capabili-
ties. New mathematical models have been tested to facilitate the statistical anal-
yses required by the investigators.
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T 1. AGENCY ACCESNION® |2 DATE OF REPORT CONTROL SYNBOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OA 6370 72 07 01 DD-DR&E(AR)636

3. DATE PAEV SUMRY [4. KIND OF SUMMARY . REGRAC - rnneﬁ[ﬁm’
7100701 | D change | v | v NA Bvey Duo | & wowswer

10. ¥0./CODES:® PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER

o smmany 62110A 3A062110A822 00

b. CONTRIBUTING

c. CONTRIBUTING CDOG 114 (W

1. TITLE ¢ with Cote)®

(U) Military Food Hygiene (06)

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

006500 Food, 007800 Hyg. & Sanitation, 016800 Toxicology

[13. STARY DATE V5. PUNDING AGENCY . PER € WETHOD
70 04 CONT DA | C In-House
17 CONTRACT/GRANT . RESOURCES ESTIMATE | & PROPEISIONAL MAN YAs | B PUNDS a» Seusanan)
& DATES/EFFECTIVE: EXPIRATION: ‘
bwumsen® Not Applicable sscac| 72 1.2 60
c Tvee: 4 AuoUNT: YEAR
e KIND OF AWARD: f.CuUM. AMT. 73 2.‘0 73
5. RESPONSIBLE DOD ORGANIZATION | 30. PEAPORMNG ORGANIZA TION [ T
— US Army Med Rsch & Nutr Lab uane® US Army Med Rsch & Nutr Lab
Food Hygiene Division
ADDNESS:® Fitzsimons General Hospital Acongss:® Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240
(PRINCIPAL INVESTIGATOR (Pumish 8SAN i U.5. Acodemic Imetitusian)
WESPONSIBLE INDIVIDUAL nang:® Powler, James L., COL. vC
naE: Canham, J.E., COL TeLePnonE: 303 366 5311 X22223
TELEPHONE: 303 366 5311 X21108 ™ T MUnSEn:
2. GENERAL USE ‘.oc_ll'l INVESTIGATORS
Foreign Intelligence Not Considered naug: DA
NANE:
SRELROACS e e e L Military Subsistence

3 (U) Wholesomeness;
(U) Freeze-dehydration; (U) Safety; (U) Foodbo g

Fl’. TECANICAL OBJECTIVE.® 26 APPROACH, 25. PROGRESS (Pumich indi vidus! Oy mumber. p tont! of coth wilh Socwrity ClassiNcotion Code.)

23. (U) Evaluate food hygiene aspects of military subsistence, present and future
supplies; conduct research in established wholesomeness problem areas; utilize findings
in recommending procurement specifications of new or existing military subsistence
items.

24, (U) Maintain liaison with military preventive medicine, Public Health Svec, Fd &
Drug Admin. and food science and technology depts of Universities to keep abreast with
problem areas of food hypiene and to prevent duplication of on-going research. Conduct
research in-house or collaborates on research contracts with other food research organ=-
izations. Maintain current reference information in the fields of microbiology, myco-
logy, virology, toxicology, chemistry and radiobiology as related to food research and
processing.

25. (U) 71 07 = 72 06 -- The first study performed was the microbiological evaluation
of the Food Packet, Long Range Patrol, after storage under simulated field conditions,
Analyses, which were completed in Dec. 1972, tend to indicate poor quality control
during processing though no pathogenic organisms were identified. Personnel were
trained, and research in the study of staphylococci and salmonellae in military foods
and rations begun but data is too preliminary to permit conclusions.

During the period covered by this report specification reviews were performed by the
division, and appropriate comments in the area of food hygiene made. The area of
specification reviews is considered most important, since much of the methodology

investigated or developed by the division will eventually be offered for adoption
through this medium,
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S DATE PACY SUMRY |4 KIND OF SUMMARY 5. SUNMARY SCT WORx SECUMTY® 1. REGRADING® ONE'N s TR'N SPECIPIC DATA - L oF Sum
TRACTOR ACCESS

71 07 01 |l Terminatio U 1 U NA y  NL vos Oluo | A Wo8s Vv
10. MO./CODES:® PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
o PRmARY 62110A JA062110AG622
5. CONTRIBUTING
€. CONTRIBUTING cDoG 114 (f

L TIvLE P with Ceode)’

(U) Immunolopic Research in Tuberculosis (06)
12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

010100 Microbiologsy

T3 STARY DATE WWW - PEAF
70 07 30 June 1972 DA ] N | C_In-llouse
rl COUSTRACT/ SImny 8. RESOUACES un--vc] & PROFESSIONAL MAN YRS | B FUNDS [In thousands)
& DAYES/EFFRCTIVE: EXPIRATION ‘ B
& numeen:® Not Appnlicable "“‘4 Z} l 2,1 30
P 4 AMOUNT: vEAR
e KIND OF AWAND: f.CUM. AMT. 1 ‘ 72 2 . 5 35
19 AESPONSIOLE DOD ORGANIZATION l l 20. PERFORMING ORGANIZAT l
wame:* US Army Med Rsch & MNutr Lab nawe US Army “‘ed Rsch & Nutr Lab
Microbinlogsy Division
Aoomess:® Fitzsinons General Hospital acoREss ® Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 890240
[PRINCIPAL INVESTIGATOR (Fumich SSAN Y § Acedemic [natitvtion)
RESPONSIBLE INDIVIDUAL nang® Prown, G. L., LTC, SC
wame. Canham, J. E., COL TELEPHONE 303 366 5311 X24234
TELEPHONE: 303 366 5311 X21103 SOCIAL SECURITY ACCOUNT NUMBER _
1. GENERAL USE |ASSOCIATE INVESTIGATORS
Foreirn Intellicence not Considered nanNg: Rothlanf, 'lary V.
nAME nA

(U) Immunity: (U) Tuberculosis; (U) Vaccine: (U) Gamma Globulin; (U) Immunochemistry

3 TECHNICAL OulC'lVl.. 24 APPROACH, 15 PROGRESS (Pumish Indi vidue! paragraphe identitied by number Precede tes! of oseh with Socwity ClossiNcation Code )

23. (U) There is an annual turnover and exposurc of anproximately 509,000 U, S.
troops in areas where incilence of active tuberculosis is between 10-257 (15-20
million infectious cases annually); no acceptable vaccine is available. To meet the
objectives for an adequate T.B. control progran therc exists requirements for: (1)
rapid serodiangnostic tests to evaluate cellular and humoral antibody responses
following tuberculosis infection and inmunization; (2) development of a vaccine against
tuberculosis which protects without eliciting positive tuberculin skin test; (3)
evaluation of imnune responses as affected by paysinlorical extrinsic stress factors.
24. (U) Strains of I. tuberculosis arc used for preparation of vaccines, bacterial
fractions, and for animal challenpe experinents. Sequence and kinetics of molecular
species of antibody resnonse to mycobacterial antipens, rapid sercxliagnostic tests,
and relationship of delayed hypersensitivity to acquired antituberculous immunity are
studied. Resistance to infection and cellular antibodies brought about by the environ-
mental extrinsic factors are evaluated.

25. (U) 71 07 - 72 06 (1) Mice vaccinated with a purified glycoprotein fractionm,
{solated from BCG culture filtrate, developed 807 acquired resistance to tuberculosis
with no evidence of delayed hypersensitivity. (2) A total of 568 human sera samples
were assayed for antibodies to tuberculosis with the Latex Flocculation test; test
proved to be sensitive yet nonsnecific in titration against humoral antibodies to
tuberculosis. (3) Development of delayed hypersensitivity to viable BCG was sianifi-
cantly reduced in mice maintained in Vitamin [ depleted chow, this irmune response
was restored when animals werc placed on diet containine N, N=-diphenyl-phenylene
diamine. (4) Project termined due to transfer of the Microbinloay Division to
Fitzsimons General Hospital and OMA fundin«.
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& _RAMARY 621104 3A062110A822 00

b. CONTRIBUTING

c. CONTRIBUTING CDOG 114(f)

V1. TITLE (Precede with Secutity Claseification Code)*

Beguirements of Militarv Personnel

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®
L‘m-5Q.Q-EA}'-\E-1--_-F.r.a.x:u.cuni..:s.-__q_{)_2_1_()(]__}3_1_‘,_memiqtt‘vz 003500 Clin, Medicine
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c TYPE: PP < d AMOUNT: vear [CURRENY
& KIND OF AWARD: f.CUM, AMT, 73 8,0 155
19. RESPONSIBLE DOD ORGANIZATION L l 20. PERFORMING ORGANIZATION l
NAwE:* US Army Med Rsch & Nutr Lab Nawe:* US Army Med Rsch & Nutr Lab
Chemistry Division
REEREpe Fitzsimons General Hospital el Fitzsimons General Hospital
Denver, Colorado 80240 Denver, Colorado 80240

FRINCIPAL INVESTIGA TOR (Fumieh SSAN i U.S. Academic Inatitution)
RESPONSIBLE INDIVIDUAL Nite Baker A E N ‘\l. , COL
. Canham, J. L., COL TELEPMONE: 303 366-5311 X24214
TELEPHONE: 303 166-5111 ¥211008 SOCIAL SECURITY ACCOUNT NUMBER:
t. GENERAL USE ASSOCIATE 1NVESTIGATORS
Foreign Intelligence not Considered P Sauberlich, H. E.

Hame: Raica, N,, Jr, DA

e e e (] Military rations and feeding; (U) Human micro
i i (U) Military putrition survevs

3. TECHNICAL OBIECTIVE,* 24, APPROACH, 28. PROGRESS {Furnish individue! peragraphs ideatitied By number. preceds teat of each with Secutity Classitication Code.)

23, (U) To evaluate military rations, existent and experimental, in terms of

chemical composition and macro- and micro-nutrient content; to studv the effect of

such rations on the nutrient status of military personnel; to define the require-

ments for micro-nutrients in military situations and various environs and provide
guidance for ration formulation on this basis; to investigate the parameters of
nutrient status for various micro-nutrients to enable the early recognition of
nutritional insufficiencies or excesses; to develop biochemical techniques to

support these investigations and facilitate measurement of nutritional status,

24, (U) A search for new urinary and blood parameters useful in defiuing nutritional
status and the development of analytical methods to use these parameters will be
accomplished, Following prelimtnary animal studies, volunteer human subjects

Will be studied under strict metabolic ward cbservation or during military field
studies to permit more accurate definition of nutrient requirements under various
conditions or environments commcn to the military,

25, (U) 71 07 - 72 06 Data from the human vitamin A study have been placed in the
computer file for evaluation and statistical analysisla Chrqmatographic and radiometric
nalyses of urine from human subjects administered 1= 'Ce4-H labeled ascorbic acid were
bserved to contain several labeled compounds, One of the compounds, ascorbate-2-
ulfate, is excreted at a level of 30-60 mg/day. With the onset of scurvy, this level
ecreases. The pool size of ascorbate sulfate in the human is approximately 10 to 20

analytical biochemical support was provided the military nutrition surveys conducted at
Lowry AFB, Denver; Ft, Lewis, WA; and Ft. Myer, VA,

originator's approval.
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mm-mnmm Code) (u) Hypoxia;

(U) Stress;( U) iiilitary Performance;

23. (U) Soldiers, when abruptly translocat
of decreasing physical performance capabili
and quantitate these effects, and (b) to Pr

environmental factors.
2k, (U) Study sea level soldiers at a sea

treadmill work levels and recovery, and (d)
meats.

altitude exposure may be an adaptive mechan
of acute mountain sickness.

motivated and in good physical condition.
uptakes were significantly increased during
of energy requirements at high altitudes.

" vailable to contractors un orllhulor'. azfonl.
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__L[L)_j_alm_th‘lgmuic + (U) Respiratory Function

3. TECHNICAL OBJECTIVE,® 24 APPROACNH, 28. PROGRESS (Fumish individuel paragraphe identitied by number. precede
to 18,000 ft., experience various degrees of acute mountain sickness symptoms, and
rate, the man's physical condition shd activity.
dietary alterations, drugs, phystal training and activity, and changing other
dietary habits, physical condition and/or physical activity.
measurements at altitude after abrupt exposure and again upon return to sea level.
Parameters measured include: (a) clinical symptomology; (b) food intake and nutrient

balances; (c¢) pulmonary, cardiovascular and metabolic changes during rest, various

Animal studies include enzymatic and tissue changes.
25. (U) 71 07 - 72 06 Studies indicate that the loss of body water during acute

Although anorexia is common during acute altitude
exposure, the daily intake can be maintained providing that the men are highly

text of each with gecurity Clessification Code.)

ed from sea’levdl to altitudes of 10,000

ties depending upon the altitude, ascent
Studies are designed to (a) identify
event or alleviate the effects through

level site, while manipulating their
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changes in body fluids and other compart-
ism in preventing or reducing the severity

In the summary of three studies, oxygen
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23. TFCHNICAL OBJECTY! .‘ 24 APPROACH, 3 0 f 4 » & d bor. p oxt of sach w| cur siffce! b
3, (U) Acute mountain sickness (AMSY Can be a severe and Incapacltactng 11iness. At

and, hence, will not be able to function as combatants. This work unit is desipned

to study various aspects and correlates of symptomatolopv in humans at high altitude.
Efforts will be directed toward: a) obtaining quantitative estimates of symptom sever-
itv, b) establishing relationships between symptomatology and phvsiological and bio-
chemical alterations caused by altitude exposure, ¢) investipating prophylactic and
therapeutic measures to prevent or ameliorate AMS, d) elucidatine criteria for
prediction of individual susceptibility to AMS.

24, (U) Human volunteers will be subjected to actual and simulated hiph altitude
environments for periods of short (days) and long (weeks) duration. Various physi-

ological, biochemical and psvcholopgical measures will be apnlied to describe the
alterations - defects and adaptation - caused by exposure. Valid estimates of symptom

severity will be developed through subjact self-rating, bv paired comparison with pre-
vious illnesses and physician's interviews. TInformation gained should provide a
better physiological and biochemical rationale to elucidate the mechanism(s) for AMS.
Thus, a sounder scientific basis for therapeutic or other procedures directed at the
relief of AMS will he available.

25. (U) 71 07 - 72 06 Further evaluation of the General liech Altitude Questionnaire
revealed sipnificant diurnal varfations in the four svmptomatolopy subscales: Arousal
Level, Somatic Discomfort, Tired and Mood, The effects of drugs on AMS symptom-
atology are superimposed on these diurnal variations. A long-term study of altitude
acclimatization has revealed transient increments in basal metaholic and related
cardiopulmonary functions. It has also delineated the time-course changes in acid-

14,100 ft. altitude, 30-407 of a group of soldiers will experience severe symptomatology

- =

basemb”alggge. bgghf:'gnmosi;tion, cardiopulmonarvy function and physical work capacity.
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23. (U) (1) To attempt to establish objective criteria for assessing physical capacity
of dogs to work under conditions of enforced exercise, similar to that required in a
combat zone, (2) to correlate differences in endurance and stamina with variations in
diet, and (3) to assess the adequacy of a 3 test rations in the sustenance of
military working dogs subjected to enforced exercise,

24. (U) Seventeen German Shepherd dogs will be studied. Three groups will be fed
different rations. All are subjected to equal periods cf enforced exercise. Capacity
to perform is assessed by physical examination, time required to induce fatigue,
maintenance of body weight, and recording of other physiologic parameters. Food
consumption will be reccrded and correlated with clinical and biochemical indices

of nutritional status. Diets will be chemically analyzed for selected nutrients.

25. (V) 71 07 - 72 06 During the first 11 months of FY 72 daily food consumption of

6 dogs fed Purina Dog Chow (PNC) averaged 1.265 1lbs; 6 dogs fed Pooch Tasty Nuggets
(PTN) averaged 1.557 1bs; and 5 dogs on Maximum Stress Diet (MSD) averaged 1.096 1bs.
Average body weight of the dogs on PIC was 58 1lbs; those on PTN averaged 63.5 1lbs;

and those on MSD, 58.2 1bs. Gross daily caloric intake of the PDC group, per pound

of body weight, amounted to 43,184 Cal.; for the PTN group, 41.242 Cal.; and for the
MSD group, 46.024 Cal. Since the digestibility of the diets is 787 for PDC, 64 for
PTIN, and 94% for 1SD, the net caloric daily intake for each group was as follows:

PNC, 33.683 Cal./1b.: PTN, 26.394 Cal./1b; and HSD, 43,385 Cal./1b. Results of

pre- and post-exercige biochemigal parameters were tabulated and statistically
analyzed.
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