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Prolonged emotional  s t r e s s  causes  a marked  r i s e  in the blood flbrinogen level of healthy 
monkeys and of monkeys fed for a long t ime (3 years )  with choles terol .  Changes in some 
other  indices of the blood-clotting sys tem are  independent of the animal ' s  emotional  s tate  
and a re  possibly seasonal  fluctuations.  

Considerable at tention has been paid in the r ecen t  l i t e ra tu re  to the ro le  of neuropsychic  s t r e s s  in the 
pathogenesis of a t he ro sc l e ro s i s  and its complicat ions,  notably myocardia l  infarct ion [1, 8, 12]. 

The object  of this invest igat ion was to study the effects  of emotional  s t r e s s  on cer ta in  indices of the 
blood-clotting sys tem and of lipid metabol i sm in monkeys.  

Spontaneous a the ro sc l e ro s i s  is observed  very  r a r e l y  in monkeys living under  natural  conditions [2, 
4]. In monkeys living in captivity,  a t he ro sc l e ro s i s  is found in 2.6% of cases  and is c lea r ly  dependent upon 
age,  for  it is found in 19.6% of cases  in monkeys over  5 y ea r s  old [2]. Figures  for the exper imenta l  r e p r o -  
duction of a the rosc l e ro s i s  in monkeys a re  not consis tent .  Some workers  found no a the rosc l e ro s i s  in mon- 
keys fed with choles tero l  [6, 10], while others  found on lyhype reho le s t e remiaand l ipo idos i s  [14]. A third 
group, however ,  observed t rue a the ro sc l e ro s i s  with the development  of plaques in the vesse l s  [11, 15]. 

At the Institute of Exper imenta l  Pathology and Therapy,  Academy of Medical Sciences of the USSR 
in Sukhumi feeding monkeys with choles te ro l  added to the diet  led to the development  of cer ta in  biochemi-  
cal changes in the blood [2] and also to the development  of a ce r ta in  number of plaques in the aor ta ,  dis- 
covered af te r  death of the monkeys.  
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Fig. 1. Levels  of choles te ro l  (I), NEFA 
(II), a -  and fl-lipeproteins (III), and fi- 
br inogen (IV) in the blood of monkeys of 
group 1 exposed to s t r e s s .  Shaded c o n  
umn cor responds  to period of emotional  
s t r e s s .  

E X P E R I M E N T A L  M E T H O D  

Two groups of monkeys were  investigated: 1) control  
(6 animals) and 2) exper imenta l ,  receiving choles te ro l  with 
the diet {7 animals) .  Both groups consis ted of males aged 
f rom 6 to 8.5 y ea r s  of the species  Papio hamadryas .  The 
monkeys of the exper imenta l  group each rece ived  5 g choles-  
te ro l  with the diet  (porridge) daily for 3 y ea r s .  

The fibrinogen level  was de termined by the method of 
Par fen t ' ev  et  al. ,  the reca lc i f ica t ion  t ime 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- 
r in  t ime by Si rmai ' s  method, the f ibrinolytic activity of the 
blood by the method of Kowalsky et  al. ,  the choles te ro l  level  
by Sacket t ' s  method, the ~- and fl-lipeprotein levels  by 
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TABLE 1. Indices of Blood-Clotting Sys tem and Lipid Metabo l i sm of Control  Group of Monkeys 
(Papio hamadryas )  and of Monkeys Receiving Choles tero l  

Group of 
~nimals 

Group of 
an imals  

Number of 
animals 

Number  of 
an imals  

NE FA 
(meq/liter) 

740 �9 52.9 
1002.2 • 114.02 

Recalc i f ica t ion  
t ime (see) 

138 :~ 18.8 

191.4 • 24.24 

cholesterol 

(mg%) 

90 =L 2.69 
100 ~ 5.4 

I>rothrombin 
index (%) 

91 • 7.64 
86.7 • 3.62 

Concentrat ion 

a-lipopro- 

terns (%) 

61.03 • 4 . 4  

59.1 • 3.4 

Index of adhe-  
s iveness  of 
pla te le ts  

1.24 ~: 0.i 

1.12 • 0.056 

D-1ipopro- 
teins (%) 

38.9 • 4.40 
40.82 • 4.02 

Heparin 

time (see) 

14 • 0.23 

I0.7 • 1.21 

f ibr inogen 
(%) 

367 • 36.11 
340.7 • 9.07 

Fibr inolyt ic  
act ivi ty  (rain) 

368 :~ 66.35 
362.8 • 25.81 

meq/liter min 
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Effect  of repea ted  blood taking f r o m  
monkeys  on NEFA level  (left) and 
f ibr inolyt ic  act ivi ty  (right). Shaded 
column co r re sponds  to taking blood 
for the f i r s t  t ime .  

e l e c t r o p h o r e s i s  on paper ,  and the nones ter i f ied  fatty acids 
(NEFA) by Dole ' s  method.  

A s t r e s s  s i tuat ion was c rea ted  by dis turbing the no rma l  
re la t ionships  within the group of monkeys  and the h i e r a r c h y  of 
the group by the method of Miminoshvil i  [3] and a lso  by d i s t u r b -  
ing the normal  24-hourly  routine of light and darkness  and of 
feeding by Cherkovich ' s  method [7]. The a n i m a l s '  emot ional  r e -  
action during this period was aggressive and restless in charac- 
ter. 

EXPERIMENTAL RESULTS 

The indices of the blood-clotting system of the monkeys 
were almost indistinguishable from those for man, in agreement 
with observations in the literature [9, 13]. 

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 cho les te ro l  and I ipoprotein levels  and the indices of the blood-clott ing 
s y s t e m  were  p rac t i ca l ly  indist inguishable f r o m  the control .  During the per iod of s t r e s s  no signif icant  
changes were  found in the levels  of cho les te ro l ,  NEFA, and c~-and/?-l ipoproteins in the monkeys  of group 1. 
Only an i nc rea se  in the f ibr inogen level  in the per iod of emot ional  s t r e s s  f rom 363 ~=36.11 to 470 =~ 37.26 
rag% (P < 0.02) could be obse rved  (Fig. 1). The remain ing  indices of the blood clotting s y s t e m  in the mon-  
keys  of group 1 during the per iod of s t r e s s  showed no s ignif icant  change. In 4 an imals  of group 2 exposed 
to the s t r e s s  s i tuat ion the concentra t ions  of cho les te ro l ,  NEFA, and o~-and fl-lipoproteins were  not s ignif i -  
cantly changed. The f ibrinogen concent ra t ion  was inc reased ,  the reca lc i f i ca t ion  t ime slightly reduced,  and 
f ibr inolyt ic  act ivi ty lowered.  However ,  s i m i l a r  changes in the reca lc i f i ca t ion  t ime and f ibr inolyt ic  act ivi ty 
were  obse rved  in 3 an imals  of group 1, so that  they were  mos t  probably due to seasona l  f luctuations in the 
level  of these  indices.  

The p rocedure  of taking blood f r o m  ce r t a in  an imals  not p rev ious ly  accus tomed  to such events  was 
accompanied  by b r i e f  s t r e s s ,  during which the NE FA level  inc reased  and cons [derable act ivat ion of f ibr ino[-  
ys i s  took place (the t ime of lys is  of the clot was shor tened to 15-30 rain (Fig. 2). Repeated taking of blood 
was no longer  accompanied  by such a marked  r e sponse  of the indices of lipid me tabo l i sm  and the f ibr inoly-  
t ic s y s t e m .  A s i m i l a r  reac t ion  in monkeys unaccus tomed to exper imenta l  si tuations as r e g a r d s  the white 
cell  count, the blood choles te ro l ,  and var ious  other  physiological  indices has been  desc r ibed  previous ly  and 
is  r ega rded  as an autonomic component  of the defensive reac t ion  which is gradual ly  extinguished when these 
p rocedures  a re  r epea ted  [5]. 

To judge from the results of these experiments prolonged emotional stress led to a marked increase 
in the blood flbrinogen concentration in the monkeys of both groups. 
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The increase in the fibrinogen level accompanying emotional s t ress  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 s t ress ,  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 a therosclerosis ,  and under unfavorable conditions it 
may also play a role in thrombosis.  
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