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Background

Biological weapons are potential threats to our militarg aivilian populations. These microorganisms pose a unique
threat problem in that exposure to these agents will be imsgin nature. Details of the early human clinical courge fo
the diseases they cause have yet to be elucidated, as oftentpavith naturally acquired disease present during late
stages of infection. Consequently few comparisons, iriqdar telemetry data, have been made for the corresponding
animal model of infection for select agents, including plag Recent innovations and advancements in implantable
animal telemetry technology now enable investigators #ovg in detail, multiple clinical parameters during the
disease course far beyond previous data acquisition.

Method

This report is the first in a series of telemetry experimetgtailing data collected from African green monkeys (AGM)
exposed by inhalation to plague. The telemetry system usedided high-quality data recording, analysis, and
accurate data reporting and monitored multiple systenedudimg blood pressure, left ventricular pressure, regpita
ECG, and core temperature in five AGM during experimentigdtion.

Results

Using this system, we were able to expand data collectiomdtudle the above parameters plus ventricular pressure
(peak and end diastolic pressures, contractility index) arathoracic pressure (minimum / maximum, depth,
inspiration / expiration time, air flow, apnea) as well asyde continuous video monitoring of test animals for dadi

and behavioral studies.

Conclusions

The purpose of these studies is to facilitate an understgrufi detailed stages of disease and thus allow researahers t
test and establish optimal treatment regimens depending tie stage of clinical disease while permitting real-time
assessment of the efficacy of the particular interventtoategy. In addition, this remote monitoring system wilabte
investigators to reduce the overall number of animals neéalachieve clinical study and statistical significancevat

as to select early endpoints and intervention criteria daice potential animal discomfort for future research endea

Biological Threat Agents pose a unique problem in that enp®$o these agents would be insidious in nature, thus
individuals might often be exposed before they can don peidgurotective equipment. The first indication of an attack
might present as only clinical signs and symptoms of a nasiipénfection in a population, often occurring days to
weeks after exposure. Because the early stages of thesselisere often not recognized, their complete clinicalssur
has not been fully describe in humans using state-of-theaadical technologies. In addition, often these earlyesag
of infection are misdiagnosed, as infections by many Selggints often mimic common communicable respiratory
tract infections and thus treatments are frequently inaypriatte or inadequate.

Details of the early human clinical course for these disedseve yet to be elucidated as often patients present
during later stages of infection. Consequently few congoars, in particular telemetry data, have been made for the
corresponding animal model of plague infection. Previafedtion studies with plague in the African green monkey
(AGM) reveal clinical symptoms and signs that closely relslenthose seen in a human infection. Although these
studies have measured a limited number of telemetry pasasjestich as ECG and temperature in the infected animals,
the information was not collected continually. Recent wations and advancements in implantable telemetry
technology will now enable investigators to follow in détaiultiple clinical parameters during the course of these
infections in animal models of disease beyond data prewollscted. Consequently, by comparing multiple clinical
parameters continually from the time preceding exposureutth the entire course of the disease, common clinical
factors and any parameter variability may be identifiede Tiformation may provide significant insight into the cser
of a disease in the AGM animal model.

These data may also facilitate the establishment of ddtatieges of disease and thus allow researchers to test and
establish optimal treatment regimens depending upon #gesif clinical disease. In addition, the establishment of a
clinical course of disease in the AGM model of inhalationigoe would allow researchers to identify specific stages
of the infection and select early endpoints and interventidteria reduce overall animal discomfort in future resba
endeavors. Currently no comprehensive database of aniatal ekists for plague using the telemetry parameters
provided by this monitoring system.

Telemetry Basestation and Monitors T27F-1B Implant

Cage Modifications Surgical Procedure

Battery/electronics package —

L lateral side, between muscle layers Trocharinto (L) ventricle

Titanium Transducer in Descending Aorta Pressure Trasducer in (L) ventricle

ECG Spur The ECG lead spur is placed in the anterior cived, not in the thoracic cavity, by tunneling
underneath the deep fascia from tt" intercostal space to the tip of the sternal €

Intrathoracic Pressure Transduc&he IPT is placed in the left thoracic cavitytiwihe tip lying
approximately under the T%ib and secured gently to the parietal pleura bglzsorbable suture.
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1.  Systolic, diastolic and mean blood pressures for all @M tested remained stable until 4 to 18 hours before
euthanasia due to a moribund condition or death.

2. Temperature followed a diurnal variation pattern and ¢fessical concomitant increase in tachycardia was
demonstrated as the temperature increased during theecofitise infection (most often 24 hrs before the terminal
stage of disease).

3. Cardiac contractility tended to trend lower post-inkialzal exposure and continued to decrease with significant
decline at the final stages of the experiment.

4.  The QRS complex remained relatively stable through therseo of the disease, however the P duration and
PR interval demonstrated lengthening.

5. The respiratory rate demonstrated a dramatic increaser2defore death in all five test animals and tachypnea
persisted until the terminal stages of the disease or arénthnasia.

6. The measured changes in intrathoracic pressure to imakidimum and maximum values as well as depth of
inspiration/expiration did not appear to precede the deteincrease in respiratory rate which was directly related
progression of the plague bronchopneumonia. Additionalyses of other parameters is currently ongoing.

* Conclusions._

We utilized the ITS telemetry system for these preclinieslearch studies. This telemetry system provides superior,
state-of-the-art, quality data recording, analysis, aocleate data reporting. ITS telemetry continuously masito
multiple systems, including blood pressure, heart lefttnele pressure, respiration, ECG, and core temperaturata D
generated from these types of studies will provide detailedcal evaluation during development of animal models of
infection for biodefense research. In addition, this ted&myncapability will enable investigators to monitor théiedcy

of different therapeutic regimes in real time, thus pefimittthe intervention or variation in treatment modalities t
optimize outcome and establish potential therapeutiooprd$ with animal models of infection. In addition, the dtyal
and quantity of data generated using this continuous mamgcystem allow for reducing the number of test subjects
needed to achieve statistical significance, thus progidiot only a cost savings but reducing overall number of
nonhuman primates required for these studies.

Lab Animal Usage
Research was conducted in compliance with the Anitveifare Act and other federal statutes and reirla relating to animals and experiments involving
animals and adheres to principles stated in thel&iair the Care and Use of Laboratory Animals, dfatl Research Council, 1996. The facility wherie th

research was is fully by for and of katowy Animal Care International.
Disclaimer
Opinions, interp! and are those of the author and are not redigssndorsed by the U.S. Army.

Funding Acknowledgement
The research described herein was sponsored BTGB / NBACC and DHS Project Number: N836-007.



