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The action of a high temperature on man and animals has constantly attracted the attention of inves-
tigators [1, 2, 5-7, 9].

The effect of general hyperthermia on the lymph flow is mentioned only occasionally in the literature,
and the reports are contradictory. For instance, in animals overheated in a chamber, an increase [13] or
a decrease [10] of the lymph flow was described. No observations on changes in the tone of the lymphatics
in these conditions could be found.

In the present investigation the effect of hyperthermia on the lymph flow and the tone of the lymphatics
was examined.

EXPERIMENTAL METHOD

Experiments were carried out on adult dogs anesthetized with morphine and hexobarbhital. The ani-
mals were placed in a chamber with electric lamps fitted on its walls.

The air temperature in the chamber was kept between 45 and 50°. The fee end of the tracheal can-
nula was brought outside the chamber, while a side branch of the tube remained inside the chamber, so that
the animal inhaled air at a temperature of 28-32°. The animal's rectal temperature was measured by
means of an electrothermometer. Hyperthermia (to 42-44°) lasted for between 1.5 and 3 h, after which the
animal died. The blood pressure in the common carotid artery was recorded on a kymograph by a mer-
cury manometer, respiration by an intratracheal method, and the lymph flow from the thoracic duct was
recorded by means of an automatic electromagnetic counter.

Altogether 29 experiments were carried out, in 9 of which the thoracic duct was perfused with warm
Tyrode solution (37-38°) under a pressure of 6-12 cm water.
EXPERIMENTAL RESULTS

Elevation of the animal's body temperature by 0.5-1° was usually accompanied by an increase in the
lymph flow (Figs. 1 and 3). With a further increase in the body temperature, the lymph flow continued to

Fig. 1. Changes in arterial pressure, respiration, and lymph flow
during hyperthermia. From top to bottom: arterial pressure, res-
piration, zero line of arterial pressure, lymph flow, time marker in
5 sec intervals.
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Fig. 2. Changes in arterial pressure and flow or perfu-
sion fluid from thoracic duct during hyperthermia. From
top to bottom: arterial pressure, zero line of arterial
pressure, flow of perfusion fluid, time marker in 5 sec
intervals.

rise to reach a maximum at 40.0-40.5°, when its average level was
20t 4.1 times higher than initially. Hyperthermia was accompanied by a
diminished lymph flow in only one experiment. At a body tempera-
ture of 40.6-41° the Iymph flow began to decrase and stopped al-

wh together just before the animal died from hyperthermia.
st - -7, 2 The changes in arterial pressure and respiration during hyper-
—-—"""—'f \\ thermia (Figs. 1 and 2) were in agreement with those reported in
L L L ; : . the literature [1, 2, 5-7, 12].
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Hyperthermia accompanied by perfusion of the thoracic duct
led to an increase in the flow of perfusion fluid. This reached its
maximum when the body temperature was 41° (Figs. 2 and 3), when
its level was 3.3 times higher than initially. At a body temperature
above 41.5° the flow of perfusion fluid gradually diminished. Hence,
during hyperthermia biphasic changes were observed in the tone of
the thoracic duct: an initial decrease followed by an increase.

Fig. 3. Graph showing changes
in flow of lymph (1) and perfu-
sion fluid (2) from the thoracic
duet during hyperthermia. Ab-
scissa—body temperature, ordi-
nate —number of drops of fluid
per min.
Several authors [3, 4, 7] have reported dilution of the blood in

initial stages of hyperthermia. In animals in hyperthermia an in-
crease in the content of extracellular water has been discovered as a result of tissue dehydration and re-
distribution of the body fluid [8]. It may be supposed that tissue dehydration, an increase in the volume
of extracellular water, and an increase in the permeability of the capillaries must bring about increased
lymph formation. The lymph thus formed, when entering the blood stream, maintains the volume of the
blood plasma at a certain level and thus prevents loss of fluid, which is usually observed in acute
hyperthermia.

The increase in lymph flow may perhaps also be associated with the severe dyspnea of the animal,
for an increase in the excursions of the thorax is one of the factors promoting the movement of lymph.
However, no strict relationship could be found between the rate of lymph flow and the changes in respira-
tion during hyperthermia. Sometimes at the height of the dyspnea the lymph flow was diminished,

In the last stages of hyperthermia a decrease inthe lymph flow and narrowing of the lumen of the
thoracic duct were observed., The reason for this may be that inactivation of enzymes, coagulation of
proteins, changes in metabolic processes [11], tissue hypoxia [12], and disturbances of the hemodynamics
and excitability of the autonomic nervous system [6] develop during hyperthermia.
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The biphasic changes in the rate of lymph flow and in the tone of the lymphatics during hyperthermia

are thus intimately connected with the general changes developing in the organism during hyperthermia.
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