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AbstractAbstract IntroductionIntroduction
Background
Biological weapons are potential threats to our military and civilian populations. These microorganisms pose a unique
threat problem in that exposure to these agents will be insidious in nature. Details of the early human clinical course for
the diseases they cause have yet to be elucidated, as often patients with naturally acquired disease present during later
stages of infection. Consequently few comparisons, in particular telemetry data, have been made for the corresponding
animal model of infection for select agents, including plague. Recent innovations and advancements in implantable
animal telemetry technology now enable investigators to follow, 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 experimentsdetailing data collected from African green monkeys (AGM)
exposed by inhalation to plague. The telemetry system used provided high-quality data recording, analysis, and
accurate data reporting and monitored multiple systems, includng blood pressure, left ventricular pressure, respiration,
ECG, and core temperature in five AGM during experimental infection.
Results
Using this system, we were able to expand data collection to include the above parameters plus ventricular pressure
(peak and end diastolic pressures, contractility index) and intrathoracic pressure (minimum / maximum, depth,
inspiration / expiration time, air flow, apnea) as well as provide continuous video monitoring of test animals for clinical
and behavioral studies.
Conclusions
The purpose of these studies is to facilitate an understanding of detailed stages of disease and thus allow researchers to
test and establish optimal treatment regimens depending upon the stage of clinical disease while permitting real-time
assessment of the efficacy of the particular intervention strategy. In addition, this remote monitoring system will enable
investigators to reduce the overall number of animals needed to achieve clinical study and statistical significance aswell
as to select early endpoints and intervention criteria to reduce potential animal discomfort for future research endeavors.

Biological Threat Agents pose a unique problem in that exposure to these agents would be insidious in nature, thus
individuals might often be exposed before they can don personal protective equipment. The first indication of an attack
might present as only clinical signs and symptoms of a nonspecific infection in a population, often occurring days to
weeks after exposure. Because the early stages of these diseases are often not recognized, their complete clinical course
has not been fully describe in humans using state-of-the-art medical technologies. In addition, often these early stages
of infection are misdiagnosed, as infections by many SelectAgents often mimic common communicable respiratory
tract infections and thus treatments are frequently inappropriate or inadequate.

Details of the early human clinical course for these diseases have yet to be elucidated as often patients present
during later stages of infection. Consequently few comparisons, in particular telemetry data, have been made for the
corresponding animal model of plague infection. Previous infection studies with plague in the African green monkey
(AGM) reveal clinical symptoms and signs that closely resemble those seen in a human infection. Although these
studies have measured a limited number of telemetry parameters, such as ECG and temperature in the infected animals,
the information was not collected continually. Recent innovations and advancements in implantable telemetry
technology will now enable investigators to follow in detail multiple clinical parameters during the course of these
infections in animal models of disease beyond data previouscollected. Consequently, by comparing multiple clinical
parameters continually from the time preceding exposure through the entire course of the disease, common clinical
factors and any parameter variability may be identified. The information may provide significant insight into the course
of a disease in the AGM animal model.

These data may also facilitate the establishment of detailed stages of disease and thus allow researchers to test and
establish optimal treatment regimens depending upon the stage of clinical disease. In addition, the establishment of a
clinical course of disease in the AGM model of inhalational plague would allow researchers to identify specific stages
of the infection and select early endpoints and intervention criteria reduce overall animal discomfort in future research
endeavors. Currently no comprehensive database of animal data exists for plague using the telemetry parameters
provided by this monitoring system.

# 300

MethodsMethods

Telemetry Basestation and Monitors

Cage Modifications

T27F-1B Implant

Surgical Procedure

Battery/electronics package –
L lateral side, between muscle layers

Trochar into (L) ventricle

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

ECG Spur:  The ECG lead spur is placed in the anterior chest wall, not in the thoracic cavity, by tunneling 
underneath the deep fascia from the 6th intercostal space to the tip of the sternal edge.underneath the deep fascia from the 6th intercostal space to the tip of the sternal edge.

Intrathoracic Pressure Transducer:  The IPT is placed in the left thoracic cavity with the tip lying 
approximately under the 11th rib and secured gently to the parietal pleura by an absorbable suture.

Necropsy and Histopathological DataNecropsy and Histopathological Data
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DiscussionDiscussionAnalyzed Telemetry DataAnalyzed Telemetry Data
1. Systolic, diastolic and mean blood pressures for all fiveAGM 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 theclassical concomitant increase in tachycardia was

demonstrated as the temperature increased during the course of the infection (most often 24 hrs before the terminal
stage of disease).

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

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

5. The respiratory rate demonstrated a dramatic increase 24hrs before death in all five test animals and tachypnea
persisted until the terminal stages of the disease or animaleuthanasia.

6. The measured changes in intrathoracic pressure to include minimum and maximum values as well as depth of
inspiration/expiration did not appear to precede the detected increase in respiratory rate which was directly relatedto
progression of the plague bronchopneumonia. Additional analyses of other parameters is currently ongoing.

ConclusionsConclusions
We utilized the ITS telemetry system for these preclinical research studies. This telemetry system provides superior,
state-of-the-art, quality data recording, analysis, and accurate data reporting. ITS telemetry continuously monitors
multiple systems, including blood pressure, heart left ventricle pressure, respiration, ECG, and core temperature. Data
generated from these types of studies will provide detailedclinical evaluation during development of animal models of
infection for biodefense research. In addition, this telemetry capability will enable investigators to monitor the efficacy
of different therapeutic regimes in real time, thus permitting the intervention or variation in treatment modalities to
optimize outcome and establish potential therapeutic protocols with animal models of infection. In addition, the quality
and quantity of data generated using this continuous monitoring system allow for reducing the number of test subjects
needed to achieve statistical significance, thus providing not only a cost savings but reducing overall number of
nonhuman primates required for these studies.
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