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INTRODUCTION

The typical squamate and chelonian hearts possess a ventricular chamber with
three compartments in anatomical continuity (Webb, Heatwole & De Bavay, 1971)
but with a high degree of preferential selective distribution of arterial and venous
blood (White, 1968, 1971). The hearts of varanid lizards show a number of anatomical
features unlike those in other lacertilians, and several of these are suggestive that
central cardiovascular dynamics in varanids may differ from the typical squamate
pattern. The cavum latero-dorsale (Webb et al. 1971), earlier synonymous with
cavum dorsale (Mathur, 1944), has two compartments (the cavum arteriosum and the
cavum venosum) and is in varanids a distinct chamber surrounded by a cone of dense
trabeculae. The cavum arteriosum is functionally separated from the cavum venosum
by a partial vertical septum, and during the inflow of blood from the left atrium into
the cavum arteriosum the large left septal atrioventricular valve opens against this
septum and prevents arterialized blood from filling the cavum venosum. Venous
blood from the right atrium is directed through the cavum venosum into the much
larger cavum pulmonale (sic. cavum ventrale) over a muscular ridge (Muskelleiste)
(Webb et al. 1971). The outflow from the cavum pulmonale into the pulmonary artery
is completely separated from the ostia of the right and left aortic arches emanating
from the cavum venosum by the muscular ridge and its anterior continuation into the
‘Bulbus lamelle’ (Webb et al. 1971). The two aortic ostia are in communication with
each other, the left being closest to the ‘Bulbus lamelle’.

More complete accounts of the course of blood flow inside the ventricle during the
filling and ejection phase as deduced from cardiac anatomy, have been offered by
Webb et al. (1971) for the squamate heart and by White (1959, 1968, 1970) and by
White & Ross(1966) for squamate and chelonian hearts, based on physiological data also.

It has been proposed (White & Ross, 1966) that in turtles a large increase in
resistance to pulmonary outflow occurring during diving and during breathing
hypoxic gas mixtures causes the prevailing left-right shunt during normal breathing
to be altered into a marked right-left shunt. No direct measurements of blood flow
and blood pressure in the vessels leaving the lacertilian heart have been reported, nor
have studies been made of the dynamics of cardiac outflow during hypoxia, hyper-
carbia and diving. This study was undertaken to supply such information for the
large varanid lizard, Varanus niloticus.
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METHODS

Five specimens of the lizard, Varamnus niloticus, weighing from 1-250 to 3-250 kg,
were studied. The animals were flown from Kenya, East Africa, and were kept in a
terrarium regulated to 25—28 °C. The animals were fed on chicken eggs and laboratory
mice.

The animals were cooled in iced water for 20 min prior to surgery. This pre-
cooling and local injection of procaine provided the anaesthesia necessary for surgery.
Access to the heart and major vessels was gained through a ventral midline incision.
Doppler ultrasonic flow transducers of appropriate size were secured on the right and
left aortic arches, common carotid and left pulmonary arteries. The right aortic flow
transducer was placed distal to the origin of the common carotid artery. Small poly-
ethylene catheters (PE 50) were inserted into the right carotid artery via a lateral
cervical incision and in a small lobar branch of the right pulmonary artery. The
catheters were filled with heparinized Ringer solution. The thoraco-abdominal
incision was closed and wire leads from the flow transducers and the catheters were
led out through the lateral chest wall.

All animals recovered from the hypothermia and surgery. Measurements of cardiovas-
cular data were not started until at least 6 hours of rest at room temperature. Recordings
of blood flow and blood pressure were obtained during breathing of normal room air,
during hypercarbia (breathing 109, CO; mixed with 9o 9%, air) and during hypoxia.
During exposure to hypoxia the lizards were tied to a board in the prone position.
Additionally, similar cardiovascular measurements were made during spontaneous
diving in water at 22—25 °C. Room temperature during all studies ranged from 20 °C
to 23 °C.

Blood flow was measured using an ultrasonic Doppler-shift system as described by
Franklin et al. (1966). Flow calibrations were made by timed volume collections
through excised vessels. Blood-pressure catheters of similar lengths were connected
to strain-gauge manometers (Statham, P23Dd, P23BB) previously calibrated with
a static column of water. Flow and pressure data were recorded on a direct-writing
oscillograph (Brush Mark 260).

RESULTS
Cardiovascular dynamics during breathing of normal air

Heart rate averaged 29+ 3 beats/min at 20 °C in resting restrained lizards. Mean
pulmonary arterial pressure was 19-5 + 2-0 cmH,O compared to a right aortic pressure
of 118-0+3-0 cmH;O. The pressure rise on ventricular contraction in the pulmonary
artery preceded the right aortic pressure rise by 120 msec at a heart rate of 25 beats/
min. While flow acceleration was of equal duration in the two vessels, the outflow
through the pulmonary artery decelerated much more slowly, with flow continuing
640 msec after right aortic flow had ceased. The ejection periods therefore lasted 509,
of the total length of the cardiac cycle in the pulmonary artery against 25%, for the
right aortic arch. Whereas flow in the right aortic arch, the common carotid or the
left pulmonary artery was readily detectable with peak flow values of 8o—go ml/min
in the right aorta and 40-50 ml/min in the left pulmonary artery during breathing
of normal air (Fig. 1), the amount of blood passing through the left arch was barely



























