'y v. (.t”- e ‘\ k ‘ ..vx,\"' " .
et «eh"‘f" -~ ‘54\"7

Isabella Gasparini
Supervisor: Jordi Altimiras
Master’s thesis project: Molecular genetics and physiology 2012

Background & Aim

The Ornate Tinamou (Nothoprocta ornata) lives at a high
altitude in the South American Andes and Is therefore
exposed to a lower availability of athmospheric oxygen, I.e.,
chronic hypoxia. Interestingly enough, it has a small heart
relative to Its body size, indicating a decrease In cardiac

output, resulting in a reduced ability in transporting / \
oxygenated blood. Methods

The aim of this project was to study what are the implications Electrodes were implanted

of having a smaller heart in a chronic hypoxic environment transthoracically in the animal
by monitoring heart rate and ventilation frequency: to monitor heart rate and

- during resting at 4° C and 25° C to investigate how ventilation frequency during
they cope with changes in metabolic rate resting at4” Cand 25" C

- during running at different velocities and while running on a

» comparing results with the chicken (Gallus gallus). motorized treadmill at difrerent

&elocities. /
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Chicken Tinamou Chicken Tinamou 1,5 km/h 2,0 km/h 2,5 km/h 3,0 km/h 1,5km/h 2,0 km/h 2,5km/h  3,0km/h
Left bars show mean heart rate during the last 30 Left bars show mean ventilation frequency during the Results show heart rate during running at ambient temperature in chicken (leftyand Tinamou (right) at different velocities. The subjects
min of a 2 hour resting period in chickenat4 ° C last 30 min of a 2 hour resting period in chicken at 4 ran for 3 minutes at each given speed, 1,5 km/h, 2,0 km/h, 2,5 km/h and 3,0 km/h. A mean heart rate value had been chosen for every
and 25 ° C with stdev. error bars, i.e., # 30 and ° Cand 25° C with stdev. error bars, i.e., = 2,0 and run minute at every speed and standard deviation error bars have been included in both graphs. Graph A, shows heart rate values
+33, respectively. The right bars show the mean #+4.9 , respectively. The right bars show the mean during running in chicken. Graph B, shows heart rate values during running in Tinamou. A significant difference is observed in both
heart rate in Tinamou at 4 ° C and 25 ° C with st. ventilation frequency in Tinamou at4 ° Cand 25° C species between the first velocity 1,5 km/h and the last velocity 3,0 km/h, p=0,007 in chicken p=0,009 in Tinamou.
dev. error bars, i.e., #= 44 and =£ 39. The two with stdev. error bars, i.e., =£5,9 and £ 4,1. One

asterisks indicate a highly significant difference asterisk indicates a significant difference between the
between the temp., p=0,007<0,05 for chicken and temp., p=0,03<0,05, for chicken.
p=0,004<0,05. for Tinamou.

ﬁonclusmn \
Resting heart rate was significantly different between 4° C and 25° C
In both animals, while ventilation frequency in the Tinamou did not
show any significant difference. There was also a signficant increase
for both animals in heart rate during running. This suggests that the
Tinamou can compensate for the limited cardiac output by increasing
heart rate. However, future research should focus on studying other
physiological mechanisms involved In the oxygen delivery to the
tissues, e.g., blood oxygen affinity and arteriovenous difference in order
wincrease understanding of the physiology of the Tinamou. /
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