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BODY OF REPORT
MICROBIOLOGICAL RESEARCH IN TUBERCULOSIS
Description: Improvement of Laboratory Techniques

a. Mycobacterinlogy procedures were revised and simplified to achieve
isolation, identification and drugeresistance data after two to three weeks'
incubation. Studies included examination of digestion and decontamimation
procedures, requirements for COp for primary isolation of mycobacteria from
clinical material, the effects on growth of water of different mineral con-
tent r d the study of different chemical tests as aids to identification of
different mycobacterial species.

Progress:

a. The laboratory procedures employed by this unit for isclation and
identification of mycobacteria continue to be modified to include new methods
and techniques which will simplify the problems of distinguishing the "unclass-
ified mycobacteria" from M. tuberculosis strains and fram the :nmpathogenic
myccbacteria. A new mucolytic agent, n-acetyl-l-cysteine (AC), has been studied
as an aid in digesting sputum for subsequent decontamination by sodium hydrox-
ide (NaOH). The conventional digestion-decontamination with trisodium phos-
phate, in use in this unit for many years, requires 48 hours of treatment
and results in loss of approximately 90% of viable mycobacteria. The use of
AC and 3% NaOH reduces the time of alkali exposure to 30 minutes, a factor
wvhich significantly reduces the loss of mycobacteria from the clinical spec-
imens, The AC-NaOH procedure is now used exclusively in this unit.

Results of studies on the effects of increased CO, enviromment during
incubatiorn of cultures of mycobacteria, at primary :laolatign from clinical
specimens, demonstrates that 2%-5% CO, stimulabes &'l strains, is required
by some, particularly certain drug-resistant mutants, and is inhibitory to
none, It has been found that the requirement for increased co2 tensions is
probably of fairly short duration; i.e., the first four to six days of incu-
bation.

Results of comparative studies showr that the source of water for use
in the preparation of media and reagents is important, Demineralized, glass-
Sdistilled water is best. Tap or ‘@2stilled water, when used to prepare the
semi-synthetic oleic acid-albumin-agar medium (7HLO-OA) used in this unit,
demonstrates an inhibitory effect on growth of many strains of mycobacteria.

An extensive study of the "Niacin Test", which measures the production
cf niacin by the human strain tubercle bacillus (l_(. tuberculosis) shows that
this test is the best single test for distinguishing _ﬂ. Tuberculosis from all
other 'meachromogenic mycobacteria.

With the results of these and other studies now completed and summarized,
a revised edifion of this unit's published procedures was completed in Nov-
ember, 1964, This methods manual, "Mycobacteriology Laboratory Methods,
Report #283, USAMRNL", is available to requestors.
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MICROBIOLOGICAL RESEARCH IN TUBERCULCSIS
Sumary and Conclusions:

a. Tuberculosis laboratory procedures continue to be revised and simp-
1lified, with the aim of achieving complete isolation, identification, and
drug susceptibdility results in two weeks., These attempts have included
studies on digestion of sputum decontaminetion of specimens with sodium
hydroxide, n-acetyl-l-cysteine es compared to trisodium phosphete, the
requirements of CO, for primary isolation of tubercle bad 111 and the effects
of different water sources for reagent and medie preparation. Also evaluated
was the niacin test. A revision of published procedures was completed for
d istribution as of 1 November 1954,

Description: Determination of Antituberculosis Drug Levels

b. Biologic and chemical assays of antituberculosis drugs in serum
and body fluids of tuberculous patients receiving assigned dosages are per-
£ ormed to determine which corcentrations achieved inhibit the mycobacterial
species determined to be the causative agent of the disease. Differences
in metabolic inactivation of the antituberculosis drugs by individuels
make necessary continual surveillance of serum concentrations on all patilents
administered these agents.

Progress:

b. Biologic or chemical assays of antituberculosis drugs in serum of
tuberculous patients continue tc be an important phase in their nenagement
during chemotherepy. In addition to the knowledge tiat all of the anti-
tuberculosis drugs exhibit toxic side effects and that rates of metaboliism
of these drugs vary from patieat to patient, it is important, particularly
with respect to oral drugs, to study the effect on serum levels cf the

nistration of the drugs with food. Results of preliminexry studies show
that serum levels cbtained when INH and PAS were teken with weals or prior
to tedtime were significantly reduced as compared to those levels cbtained
when the same subject was tested in e fasting state. The importancs of
t hese observations rests on the accumulating evidence vhich clearly suggests
that peak drug levels, rather than extended lover levels, can de related o
chemotherapeutic efficacy. Drugs taken with food or at night prior to sleep
do not produce optimal or required peask levels.

Sumnary sund Conclusions:

b. Assays for concentretions or antituberculosis drugs in eeruc help
to monitor chemothe rapy by providing information that saufficlent drug is
present to inhibit tubercle bacilli but not to induce toxicity.
Description: Relation of Isoniazid to Blood Ammonia Levels

c. Investigations being condwc ted ere directed towards correlating

serun INH concentrations, blood armonie levels and the results of psycho-
metric analyses with the toxicity found in meny tuberculosis patients
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BODY OF REPORT
MICROBIOLOGICAL RESEARCH IN MYCOTIC INFECTIONS
Description: Histoplasma in Sputum

a. Detection of Histoplesma capsulatum in sputum preparations.

Progress:

a. The fluorescein-labelled antibody against Histoplasma capsulatum
was tested against culture films and tissue sections positive for the yeast
phase of Histoplasme capsulatum. These tests showed that the antibody head
been successfully tegged. The serum was turned over to the FGH Microbiology
Iaboratory for further evaluation.

Sumeary end Conclusions:

a. A final report will be submitted by personnel of the Pathology
Service, FGH, vhen sufficient date are obtained through results of extensive
trial with the fluorescein-tagged serum, '

Description: Fungal Serologic Methodology

b. Serologic tests using fungel antigens to detect and quentitate
specific humoral antibody in pulmonary mycoses.

Progress:

b. Utilizetion of Ouchterlony gel-diffusion proved a valiable adjunct
to the complement fixation test in screening sera of patients with suspected
coccidioidomycosis. On two occasions precipitating antibedy confirmed clin-
ical symptoms of the digease before C-F antibody beceme demonstrable. Sub-
sequent C-F tests of these patients' sera elicited positive results, attest-
ing good specificity of the method. The chief objeciion cf immunodiffusion
is the T2 hour incubation interval for reactivity to becone visually evident.
Materials and equipment have been ordered to investigate the applicebility of
& new method which substitutes cellulose acetate paper for the gel medium and
promises reliable results in only 24 hours. Thic methoi elso holds the added
attraction of reactant economy concomitant with microblology methods.

The 10,088 fungal serologyiprocedures performed during this period
indicate & continued increase of requests for this type of testing as an aid
in differentiel diagnosis. Correlative testing of patients' sera utilizing a
new fluorometer technique versus C-F methods will hegin in September with &

viev toward ultimate replacement of the C-F test. The advantage of the fluoro-

metric technique is its rapidity of obtaining quantitative results, its sim-
plicity, end its cost-saving potential.

Tentative plans to investigate a method of testing fractionated

humoral antibody with discrete fungal antigen constituents are contemplated
in an attempt to eliminete the problem of cross-reactivity in C-F testing and
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MICROBIOLOGICAL RESEARCH IN MYCOTIC INFECTIONS

to give more significance to titer evaluations. Short supply of fungel ant-
'igens and the peucity of early acute mycotic disease sere may be limiting
factors in this investigation.

Summary and Conclusions:

b. Immmno-diffusion has proved its worth as an integral part of a
well balanced fungel serology progream. Criticslity of supply cf fungel
antigens and problems of cross-reactivity emphasize the need for new test-
ing methods to supplant those in use., Investigation and anelysis of nsv
techniques will be conducted toward echieving this goal. Final report?

Further studies in serologic methodology will be carried under
Project No. 3A01h201A[1_I", Task No. Ol - Internal Medicine, Sub-task No. 23.

List of Publications:

None.











































LUNG STRUCTURE, FUNCTION, PATHOPHYSIOLOGY

generally ovoid and are partially or completely defined by circumferential
septal tissue. Alveoli vary markedly in size and shape. The branching
pattern of the distal airways is polychotomous and not dichotomous. There
is little or no change in the mean orifice diameter of succeeding distal
airway generations. This geometric pattern, among other advantages, gives
minimal travelling distance from trachea td maximal diffusing surface and
minimizes the obatructing potential of intraluminal liquid or solid sub-
stances. The surface area of the model was found to very closely approxi-
mate the surface area calculated by the mean chord length formula of
Weibel.

2. The "chronic" lung window does not seem attainable at this time.

3. 1In the dog, the distribution of pulmonary emboli is influenced by
the density of the emboli, the position of the dog, and apparently the ana-
tomy of the pulmonary vascular tree but not by the sites of intreduction
used (femoral and jugular veins).

List of Publications:

1. Model displayed at the 7th Annual Aspen Conference on Pulmonary
Diseases, Aspen, Colorado, 10-13 June 1964.

2. Three papers reporting the above work are in various stages of
preparation, '
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ABSTRACT
COMPUTER CIASSIFICATION OF PULMONARY DISABILITY

A medical logic system is beinug programmed for a general purpose digital
computer. The primary components of the system are the specialized informa-
tion and the reasoning foundations practiced in patient care. The system
encompasses ail aspects of information collection, storage, retrieval and
analysis utilized in medical decision making. The class of problem program-
med for solution is the classification of disability resulting from pulmonary
diseases. :
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BODY OF REPORT
COMPUTER CLASSIFICATION OF PULMONARY DISABILITY

Description:

To solve the problem under cunaideration, *..e system demanded that
programming be developed which could desrive an estimate of the current and
predictable state of health, This required that provision be made for
deriving a diagnosis and prognosis, evaluating the role of treatment, i.e.,
drugs, surgical, environmental controls, and assessing, principally by
statistical methods, the relative weight to be attributed to the components
of information, individually and in sequenced combinations,

The classification of disability resilting from pulmonary disease is a
member of a class of medical problems, A digital computer system for any
one member of the class (i.e,, gastro-intestinal, cardio-vascular, etc,)
could serve as a model for the techniques, procedures, and hardware required
to implement information processing for total patient care.

Progress:

The plan adopted to solve the problem under consideration calls for two
basic efforts:

1. Conceptualize and write the logic of the computer system,

2., Phase the programming into production runs at Fitzsimons
General Hospital,

Conceptualizing and writing computer programming for the medical logic
system has been the principal requirement to date, Significant advances
have been made since the prévious report in the development of systems
programming,

1. A directory of medical information organized by subject into
master files has been established. The information content of these files
represents the medical knowledge and experience considered essential for
solving the problem at hand, A system for placing, under computer control,
the information collected from hospital clinics and laboratories is under
continued refinement, Current information is continuously added to the
files and obsolete information deleted.,

2, File maintenance procedures to rearrange, edit, sort, provide
quality control, add, delete and combine messages in master files, are more
fully automated under improved computer controls. In the file maintenance
system, quality control of information is being further developesd through
the use of logical and statistical techniques to question every item in all
messages, and to reject doubtful items for re-evaluation at the data source,
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3. The directory of medical terms is now in an improved state of
readiness to perform essential translations from machine language encoding to
English language to the medical terms and phrases required in stating the
disability classification in traditionul medical languasge. The directory is
being used as a coding/encoding interface for all storage and retrieval prob-
leme involving non-numeric informstion. ’

k. A system for the storage snd retrieval of literature abstracts
pertinent to the problem under consideration is being programmed. Retrieval
will be made for authors, titles, subjects, keywords and experimental observa-
tions and statistlical resuits. This provides a capability to pool and
integrate the experience of other clinicians and investigators with the
results of practice at Fitzsimons General Hospital. The system is designed
around two ideas: first, it is to serve as an automatic retrieval system to
print out literature abstracts about particuar subjects in the area of
disability upon request from the user; and second, it is to chain the infor-
mation in this literature into the medical logic system to assist in deriving
a disability classification of the individual being evaluated.

5. Three additional statistical methods have been programmed for
the analysis system:

a. "T™ test.
t. Geaeralized analysis of variance computation.
c. Tuu non-purametric correlation coefficient.

Phasing the systems prog-ammlng into production runs at Fitzsimons
General Hospitel las been accumpllazed to a limited degree since the previous
report. Progress to be acted in tiis sren is as follows:

1. A clizical information system waich processes symptoms s past
and present illnesses and functional classification on patients has been
written. This system cperates entirely under computer controls. The user
can make his interrogation by a simple message siating the individusl's name
and the question under considerailon.

Summary and Conclusions:

Progress in programming the medical logic system and phasing this into
production rans at Fitzsimons General Hospital has been delayed by the
requirements encoustered in learming the technical and logical characteris-
tics of the camputer and the overseas assigmmert of the principal investiga-
tor. Gaining techinical proficiency in use o2 the computer has been very
demanding and bas required a prolonged period of time. With problems of
technique now st a minimum the rute of progress on the classification and
systems problems is greatly increased. This is reflected in an increased
capability of translating generalized conceptual systems into the required
Programming instructions necessary to productively chain the various segments
of the system in an entirely automated manner.

Publications:

None, 32
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*(U) Tech Objective To design, program, test run, and implement in feasible areas,
the data storage, retrieval and analysis of the punched tape digital output of an
analog/digital conversion system attached to various laboratory instruments.

=(U) Approach

The current method of data analysis of stripchart recordings is broken down into
logical components available to computer programming -- programming to be accomplished
by joint effort of computer personnel and instrument specialists.

2.(U) Progress: (Oct 64-Jun 65) _
Analog/digital conversion system DAR approved =-- Specifications have been sent to
manufacturers.

- Flow charting and programming completed but not tested for Nitralyzer
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ABSTRACT
COMPUTER INSTRUMENT LINKAGES

In analog to digital conversion systems wherein the volume or complexity
of the analysis of the output data is dependent on a digital computer,
computer programming is considered to be the single greatest drawback to
successful automatic systems. The problem of this study is to program logic
systems that handle the digital output of a variety of analog instruments
utilized routinely in research studies performed at U. S. Army Medical
Research and Nutrition Leboratory and Fitzsimons General Hospital.
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BODY OF REPORT
WOUND HEALING

Description:

At another laboratory, the addition of both methionine and zinc to
standard rat diets has been shown to promote the healing of excised wounds
in non-irradiated rats, Neither methionine alone nor zinc alone as feed
additives produced consistent changes in the healing rate. More recently,
incised wounds have been shown to preferentially accumulate zinc-65 during
the acute healing stage. In this laboratory an effort has been made to
determine the influence of 800 rads of total-body ionizing radiation upon
the excretion and distribution of zinc-65 in regenerating wound tissue and
other selected major tissues of rats maintained on rations with increased
levels of methionine and/or zinc,

The search for a chemical substance which affords protection against
ionizing radiation has been a diligent one since the late 1940's., However,
those chemical agents shown to possess radioprotective properties, besides
affording only limited protection, have been found to possess certain un-
desirable characteristics. The chemical protectants discovered so far,
almost invariably, require dosages uncomfortably near toxically lethal levels.
Recently, there has been a report from another laboratory describing a method
of protection that is more effective than any reported so far. The report
claims that by subjecting test rats to a standard traumatic skin wound on the
seventh, eighth, or ninth day prior to a lethal dose of radiation, an LD
100/10 (approximately 1200 to 1500 rads) can be reduced to an LD35_45/100
Presumably the physiological responses to injury and healing stimulages
production of sufficient quantities of certain agents which afford consider-
able protection from total body irradiation. Studies have been carried out
in this laboratory in an attempt to more clearly define the nature of this
"time after trauma - radiation protection" response,

Progress:

Eight hundred rads of total-body ionizing radiation to ratg have been
found to affect the metabolism of intraperitoneally injected Zn 5012. Re-
generating wound tissue of rats fed a basal control ration, a ration contain-
ing 20 milligrams of methionine per gram of diet, or a ration containing
0.133 milligrams of zinc per gram of diet, responded in general to a
single radiation exposure in a manner similar to other tissues throughout
the body. Regenerate levels of radiozine in regenerating tissue of irradiated
rats fed both methionine and zinc at the above levels were higher on the 6th
day following exposure than those found in any dietary group whether irradiated
or non-irradiated, No significant differences in wound collagen levels were
found, Excretion of radiozinc was significantly reduced temporarily by the
acute radiation exposure. Recovery of zinc excretory function occurred on the
3rd to 5th day following exposure. Urine zinc-65 excretion did not appear to
recover as rapidly in irradiated animals fed diets high in methionine,
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WOUND HEALING

Investigation conducted in this laboratory has failed to confirm a report
from another laboratory that critically timed prior traumatic injury will af-
ford substantial protecticn to radiation injury. Male adult Holtzman rats
were exposed to 1300 rads of whole body irradiation on days 1, 3, 5, 7, 8, 9,
11, 13 and 15 following wounding. Although mortality was used as an end peint,
ante mortem observations and necropsy findings were also evaluated.

Summary and Conclusions:

Eight hundred rads of total-body ionizing radiation to rats significantly
affects zinc metabolism, Zinc levels of regenerating wound tiesue are much
higher in rats fed diets high in methionine and zinc; however, healing, as
determined by wound collagen formation, is not accelerated., Critically timed
prior traumatic injury has not been found to confer any degree of protection
to rats exposed to 1300 rads of total-body irradiation.

List of Publications:

1. Kinnamon, Kenneth E. Radhtign and Wound Healing: Influence
of Dietary Methionine and Zinc upon Zn®5 Distribution and Excretion in the
Rat, Manuscript being edited.

2, Kinnamon, Kenneth E. and Fairchild, David G, Effects of Traumatic
Injury on Respcnse to Subsequent Total Body Irradiation in Albino Rats.
Intended as a USAMRNL Report.
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Basic Life Sciences
73 KevworotH18 LOpathology; EpcrimentaI animals; histology; clinical pathology;

staining technics
H'rm"l’ﬁpouz To gair knowledge of the diseases of laboratory animals and to apply
this knowledge to a more accurate interpretation of experimental dita obtained in the
use of experimental animals, Technical methods are continously being reviewed to meet
new demands as they arise.

(U) Approach: Routine and special histopathologic and histochemical technics are used
in conjunction with transmitted, polarized, ultraviolet, phase and electron microscopy
%o elucidate che cause, pathogenesis and possible significance of lesions encuvntered in
histopathologic examinations,

(U) Progress: Oct 64-Jun 65: Approximately 1800 cases, of which 1100 are necropsies,
have been accessioned in this period resulting in 1800 bags of wet tissue, 8000 paraffin
blocks of tissue, 1600 H&E stained slides, 2000 special stained slides, and 2500 feet
of 35 mm film strip which was utilized in the production of serial sections of tissue.
When rare or unusual lesions of histopathologic significance are encountered, they are
submitted for publication in the open literature. Normal study sets of microscopic
slides with written descriptions are being prepared on all experimental animals used
#n -this laboratory. To date rabbit and mouse sets have been assembled, Dog, chicken,
and guinea pig study sets are in the final stages of preparation, Extensive clinico-
pathologic examinations are performed on a routine basis on dogs and rabbitc to study
the overall health of these animals., The animal care branch has been responsible for
the procurement, rearing and maintenance of a relatively disease free colony of about
5000 population which includes mice, guinol pigs, rats, dogs, rabbit, quail end chickensJ

ot al. Bilateral Hermaphroditism in a Dog. JAVMA 145, 991-1001, 15 Nov 64, 3. Castle-
berry, et al. Mucoid Impaction of the Canine Bronchi. JAVMA 146, 607, 15 Mar 65.
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* (U) Tech Objective. This is an exploration of the possibility of stimulating host pro-
duction of immune antibodies which will inactivate or destroy any antibodies which the
same host will produce against a subsequently transplanted tissue. This type of auto-
immunization will allow a recipient to accept a foreign tissue without the loss of the
recipients protective reticuloendothelial system.

( U) Approach.
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U) Progress (Jan 65 - Jun 65). The work has only been in progess for 4 months and
ret hase has not yet been ccmpleted. A tgrou{oor mice, initial recipients of
lymphoid t ssue, have n exsanguina bulin faction extracted by dialysis
The spleena from these mice were elso saved at the time of exsanguina-
tion. The globulin/lymphoid tissue are being injected intradermally into another group
of recipients which will receive skin grafts after completion of the injections.
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