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Prolonged emotional stress causes a marked rise in the blood fibrinogen level of healthy
monkeys and of monkeys fed for a long time (3 years) with cholesterol. Changes in some
other indices of the blood-clotting system are independent of the animal's emotional state
and are possibly seasonal fluctuations.

Considerable attention has been paid in the recent literature to the role of neuropsychic stress in the
pathogenesis of atherosclerosis and its complications, notably myocardial infarction [1, 8, 12].

The object of this investigation was to study the effects of emotional stress on certain indices of the
blood-clotting system and of lipid metabolism in monkeys.

Spontaneous atherosclerosis is observed very rarely in monkeys living under natural conditions [2,
4]. In monkeys living in captivity, atherosclerosis is found in 2.6% of cases and is clearly dependent upon
age, for it is found in 19.6% of cases in monkeys over 5 years old [2]. Figures for the experimental repro-
duction of atherosclerosis in monkeys are not consistent. Some workers found no atherosclerosis in mon-
keys fed with cholesterol [6, 10], while others found only hypercholesteremia and lipoidosis [14]. A third
group, however, observed true atherosclerosis with the development of plaques in the vessels [11, 15].

At the Institute of Experimental Pathology and Therapy, Academy of Medical Sciences of the USSR
in Sukhumi feeding monkeys with cholesterol added to the diet led to the development of certain biochemi~
cal changes in the blood [2] and also to the development of a certain number of plagques in the aorta, dis-
covered after death of the monkeys.

EXPERIMENTAL METHOD
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Fig. 1. Levels of cholesterol (I), NEFA
(I}, o= and g-lipoproteins (III), and fi-
brinogen (IV) in the blood of monkeys of
group 1 exposed to stress. Shaded col-
umn corresponds to period of emotional
stress.

Parfent'ev et al., the recalcification time by Howell's method,
the prothrombin index by Quick's method, the adhesiveness of
the platelets by the method of Moolten and Broman, the hepa-
rin time by Sirmai's method, the fibrinolytic activity of the
blood by the method of Kowalsky et al., the cholesterol level
by Sackett's method, the o~ and g-lipoprotein levels by
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TABLE 1. Indices of Blood-Clotting System and Lipid Metabolism of Control Group of Monkeys
{Papio hamadryas) and of Monkeys Receiving Cholesterol

Concentration
Group of | Number of
animals | animals NEFA cholesterol o-lipopro- p-lipopro- | fibrinogen
(meq /liter) (mg%) teins @) teins @) @)
1 6 740 £ 52.9 90+ 2.69 61.03+4.4 38.9+ 4.40 367 + 36.11
2 7 1002.2 + 114.02 100+ 5.4 59.1+3.4 40.82 + 4,02 | 340.7 + 9.07
Group of | Number of | Recalcification| Prothrombin | Index of adhe~| Heparin Fibrinolytie
animals | animals time (sec) index &%) siveness of time (sec) |activity (min)
platelets
1 6 138+ 18.8 91 + 7.64 1.24+ 0.1 14+ 0.23 368 £ 66.35
2 7 1914+ 24.24 86.7+ 3.62 1.12+ 0.056) 10.7+1.21 § 362.8+ 25.81

electrophoresis on paper, and the nonesterified fatty acids

meq/liter  min (NEFA) by Dole's method.
a0y 300}
- 250 - A stress situation was created by disturbing the normal
relationships within the group of monkeys and the hierarchy of
sar 200 the group by the method of Miminoshvili {3] and also by disturb~
500} 156t ing the normal 24 -hourly routine of light and darkness and of
40t 0oL feeding by Cherkovich's method [7]. The animals' emotional re-
action during this period was aggressive and restless in charac-
a00r 50 ¢ tor.
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EXPERIMENTAL RESULTS
Effect of repeated blood taking from R R
monkeys on NEFA level (left) and The indices of the blood-clotting system of the monkeys
fibrinolytic activity (right). Shaded were almost indistinguishable from those for man, in agreement
column corresponds to taking blood with observations in the literature [9, 13].

for the first time. As Table 1 shows, in monkeys kept on a cholesterol-en-~

riched diet the NEFA level was significantly higher than in the
control group (P < 0.05), while the cholesterol and lipoprotein levels and the indices of the blood-clotting
system were practically indistinguishable from the control. During the period of stress no significant
changes were found in the levels of cholesterol, NEFA, and o-and g-lipoproteins in the monkeys of group 1.
Only an increase in the fibrinogen level in the period of emotional stress from 363 £36.11 to 470 + 37.26
mg% (P < 0.02) could be observed (Fig. 1). The remaining indices of the blood clotting system in the mon~
keys of group 1 during the period of stress showed no significant change. In 4 animals of group 2 exposed
to the stress situation the concentrations of cholesterol, NEFA, and o~ and g-lipoproteins were not signifi-
cantly changed. The fibrinogen concentration was increased, the recalcification time slightly reduced, and
fibrinolytic activity lowered. However, similar changes in the recalcification time and fibrinolytic activity
were observed in 3 animals of group 1, so that they were most probably due to seasonal fluctuations in the
level of these indices.

The procedure of taking blood from certain animals not previously accustomed to such events was
accompanied by brief stress, during which the NEFA level increased and considerable activation of fibrinol-
ysis took place (the time of lysis of the clot was shortened to 15-30 min (Fig. 2). Repeated taking of blood
was no longer accompanied by such a marked response of the indices of lipid metabolism and the fibrinoly~
tic system. A similar reaction in monkeys unaccustomed to experimental situations as regards the white
cell count, the blood cholesterol, and various other physiological indices has been described previously and
is regarded as an autonomic component of the defensive reaction which is gradually extinguished when these
procedures are repeated [5].

To judge from the results of these experiments prolonged emotional stress led to a marked increase
in the blood fibrinogen concentration in the monkeys of both groups.
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The increase in the fibrinogen level accompanying emotional stress in the absence of changes in the

indices of lipid metabolism and other indices of the clotting system was probably connected with hormonal
changes taking place in the period of stress, and it requires further study. It must not be forgotten that a
prolonged increase in the fibrinogen concentration may lead to changes in the vessel wall disturbing its
permeability and contributing to the development of atherosclerosis, and under unfavorable conditions it
may also play a role in thrombosis.
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