DYNAMICS OF CHANGES IN SOME INDICES OF THE CIRCULATION
AFTER ACUTE BLOOD LOSS
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The effect of acute blood loss (30~40 ml/kg body weight during 5 min) on the arterial pres-
sure, electrical activity of the brain, muscles, and heart, and of the diameter of the blood
vessels of the optic fundus and pia mater was investigated in experiments on 10 rabbits and
10 dogs. Acute blood loss causes phasic changes in the state of the circulatory system and
marked disturbances of electrical activity of the brain, heart, and muscles.

Rational treatment of the sequelae of acute blood loss is impossible without a study of all aspects of
the pathogenesis of this state [1-4].

This paper describes a study of the changes in some indices of the circulation during the period of
the posthemorrhagic reaction.

EXPERIMENTAL METHOD

Experiments were carried out on 10 chinchilla rabbits weighing from 1.8 to 3.2 kg and 10 adult dogs
weighing from 6 to 18 kg. Blood was taken from the femoral artery of the dogs and the carotid artery of
the rabbits (30-40 ml/kg) over a period of 3-5 min. Before blood loss and at various stages of the posthem-~
orrhagic reaction until death of the animal the following parameters were recorded: in rabbits, the pres-
sure in the common carotid artery, pulse rate, electrical activity of the brain, heart, and muscles (using
the 4 EEG-1 electroencephalograph); ophthalmoscopy was performed and the vessels of the optic fundus
photographed (BO-2 ophthalmoscope, Zenit camera); in dogs, in addition, the pressure in the femoral ar~
tery and at the mouth of the inferior vena cava, potentials in the region of the thalamus (electrodes inserted
by Kogan's method [5]) and the state of the blood vessels of the pia mater (photographed with the MBS-2
microscope and Kristall camera) also were recorded.

EXPERIMENTAL RESULTS

The experiments showed that responses of the animals to acute blood loss were definitely phasic in
character (Tables 1 and 2). During the first 3-6 min after blood loss the arterial pressure fell sharply and
the heart rate rose (in the dogs). Next followed the early period of the posthemorrhagic reaction, charac-
terized by a gradual rise of arterial pressure and pulse rate and by sharp constriction of the blood vessels
of the retina and brain surface. For the next 30-40 min the arterial pressure and pulse rate showed a
marked degree of stabilization. During this period of stabilization the vessels of the pia mater and retina
dilated and almost regained their initial diameter. In the next, later period there was a steady fall of arte-
rial pressure and pulse rate, a terminal state developed, and all the animals died.

The ECG after blood loss showed a decrease in amplitude of the R waves, shortening of the T-P in-
tervals, and displacement of the S-T segment relative to the isoelectric line (Fig. 1). Slow, high-amplitude
waves appeared on the EEG of the corteximmediately after blood loss, with a marked decrease in the
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Fig. 1. Fragments of records of experiment No. 12 on March 21,
1970 on a dog weighing 6 kg; blood loss 210 ml. From top to bot-
tom: ECG, EEG of cortex, EEG of thalamus, EMG. 1) Original
records; 2) 5 min after blood loss; 3, 4) 15 and 30 min after blood
loss —early period of posthemorrhagic reaction; 5) 1 h after blood
loss —period of stabilization; 6, 7, 8) 1.5 and 3.5 h after blood

loss —late period; 9) 4 h after blood loss —terminal phase; 10) 4 h
14 min after blood loss —clinical death.

amplitude and number of fast waves (12-18 waves/sec). On the EEG of the thalamus the amplitude of the
slow waves was increased and superposed waves appeared. The electrical activity of the muscles was

sharply reduced. In the early period and in the period of stabilization of the hemodynamic parameters, the
electromyographic indices improved somewhat.

In the late period gradual deformation of the cardiac complex was observed on the ECG. Bursts of
groups of high-voltage potentials appeared initially on the EMG and then merged, reflecting the increased
electrical activity of the muscles.

It can be concluded from these observations that acute massive blood loss induces a phasic reaction
of the circulatory system and marked changes in the electrical activity of the cerebral cortex and thalamus.
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