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BASSETT, J. R. AND K. D. CAIRNCROSS. Changes in the coronary vascular system following prolonged exposure to 
stress. PHARMAC. BIOCHEM. BEHAV. 6(3) 311-318,  1977. - Hearts of stressed rats showed marked changes in the 
coronary vasculature. It was suggested that such morphological changes could be explained on the basis of an increased 
coronary vascular permeability. Endogenous inflammatory substances could induce swelling of the endothelial cells and 
cause separation of the neighbouring cells from one another, thus allowing the passage of lipid molecules through the 
endothelial lining. In order to gain supportive evidence for the above hypotheses an electron microscope study was 
undertaken. The presence of junctional gaps in the endothelial lining of the coronary vascular system was observed 
following prolonged stress, as well as platelet aggregation. The use of lipid staining of frozen sections indicated the 
presence of large lipid deposits in the arteriole walls, corresponding to vacuoles seen previously. It would appear 
therefore, that prolonged exposure to stress may result in pathological changes in the myocardium associated with 
changes in the vascular endothelial permeability, and platelet aggregation. Pathological changes induced in this way, 
however, should be inhibited by high glucocorticoid levels and should not be manifested until adaptation of the steroid 
response to stress has occurred. Measurement of plasma glucocorticoid levels over the period of prolonged stress shows 
a good correlation between the adaptation of the steroid response and the onset of a progressive degeneration of the 
coronary vascular system. 

Prolonged stress Junctional gaps Vascular permeability Platelet aggregation Lipid deposition 
Corticosterone 

E X P O S U R E  to  p ro longed  stress, in wh ich  the  psychologica l  the  observed conges t ion  and d i l a ta t ion  of the  microc i rcu-  
pa rame te r s  of  anx ie ty  or fear  are p r o m i n e n t ,  appears  to  be lat ion.  
associated wi th  m a n y  facets  of card iovascular  disease In o rder  to gain evidence in suppo r t  of the above 
[4 ,22 ] .  More r ecen t ly  Basset t  and Cairncross  [ 1] have h y p o t h e s e s  it was dec ided  to subjec t  rats  to  a similar stress 
s h o w n  t h a t  sub jec t ing  rats  to  an i rregular ,  signalled foot -  reg imen and,  wi th  use of  the  e lec t ron  mic roscope ,  to 
shock  for  up to 70 days will p roduce  changes  in the  examine  the  co rona ry  vascula ture  for  the  presence  of  
mic roc i r cu l a t ion  of  the  hear t .  These  changes  inc luded  j u n c t i o n a l  gaps in the  endo the l i a l  l ining, and evidence of  
conges t ion  and  d i l a t a t ion  of  the large venules ,  col lec t ing pla te le t  aggregat ion or t h r o m b o t i c  deposi ts .  To conf i rm 
venules  and  veins;  an increase  in PAS +re  mate r ia l  mar-  t ha t  the  vacuoles  seen previously  in the  ar ter iole  walls were 
g ina ted  in the  e n d o t h e l i u m  of  c o r o n a r y  vessels, and the  in fact  l ipid drople ts ,  hear t s  f rom stressed animals  were 
presence  of  vacuoles  in the media ,  adven t i t i a  of  the  f rozen  sec t ioned  and s ta ined for l ight mic roscopy  using a 
ar ter iole  wall. To expla in  such  stress i nduced  changes  in the  lipid stain. 
co rona ry  vascula ture  it was pos tu l a t ed  t h a t  exposure  to  
stress had  resul ted  in an increased vascular  pe rmeab i l i ty .  METHOD 
E n d o g e n o u s  i n f l a m m a t o r y  subs tances  released in response  Animals 
to the  s t ressor  may  cause n e i g h b o u r i n g  endo the l i a l  cells to  
separate ,  thus  al lowing the  passage of  large l ipid molecules  Male CSF rats  8 7 - 9 3  days old were used in all 
t h r o u g h  the  endo t he l i a l  l ining. In the  c o m p a c t  t issue of  the  expe r imen t s .  The  animals  were housed  in groups  of  3 u n d e r  
ar ter iole  wall  these l ipid molecu les  would  accumula t e  and  cond i t i ons  of  c o n s t a n t  t e m p e r a t u r e  and h u m i d i t y  (21 -+ 
appear  as vacuoles.  Basse t t  and  Cairncross  f u r t he r  pos tu-  0.5°C,  46% h u m i d i t y )  and subjec ted  to a 12 hr  n igh t -day  
lated t ha t  the  a c c u m u l a t i o n  of  PAS +ve mater ia l  marg ina ted  regimen (light 8 p . m . - 8  a.m.)  beg inn ing  at least  14 days 
in the  endo the l i a l  l ining, r ep re sen t ed  a t h r o m b o t i c  depos i t  pr ior  to  c o m m e n c e m e n t  of e x p e r i m e n t a t i o n  and con t inu ing  
or p la te le t  aggregate. Such  a response  could c o n t r i b u t e  to unt i l  its conc lus ion .  F o o d  and wate r  were provided ad lib. 

J This research was supported by the Australian Research Grants Committee, Grant No. D1 - 73/15017. The skilled technical assistance of 
Mrs. L. Marchant and Mrs. J. Gregory is gratefully acknowledged. 
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B o t h  con t ro l  and stressed rats  were housed  u n d e r  iden t ica l  Frozen Sections 

condi t ions .  Hearts  were f ixed in 10% formal  saline for 7 days t hen  
e m b e d d e d  in 25% gelat ine,  I% phenol .  Using a c ryos ta t ,  

Stress Apparatus f rozen  sect ions  (10/a th ick)  were cut  t ransversely  t h r o u g h  
Animals  were placed in a u t o m a t e d  1-way avoidance  the hear t  c o m m e n c i n g  at the  apex.  The  sect ions  were 

boxes  (La faye t t e  Model  No. 85200) .  An escape p l a t f o r m  s ta ined wi th  Oil red-O in i sop ropano l ,  which  is a general  
was made  available to  the  an imal  by  an a u t o m a t e d  movab le  lipid s ta in  s ta in ing neu t ra l  fats. The  sect ions  were examined  
par t i t ion .  A l ight  c o n d i t i o n e d  s t imulus  (CS) of  2W was for the  presence of lipid depos i t s  wi th in  the m y o c a r d i u m  
located on  the  wall of  the  grid c h a m b e r  oppos i te  to the  and co rona ry  vascular  sys tem.  Epicardial  fat  pads were 
escape p la t fo rm.  The  u n c o n d i t i o n e d  s t imulus  (UCS)  was inc luded  in some of the f rozen  sec t ions  in order  to compare  
delivered by  a gene ra to r - sc ramble r  t h r o u g h  the  grids as a 2 the  co lour  and general  appea rance  of  l ipid mater ia l  using 
mA,  50 pulses/see  square  wave. Each  rat  was p laced on  the  this  stain. 
escape p l a t fo rm at the  c o m m e n c e m e n t  of  the  t r e a t m e n t  RESULTS 
session. On each trial the  CS onse t  4 sec before  the an imal  
was pushed  by  the  movab le  pa r t i t i on  f rom the  p l a t f o r m  Junctional Gaps 
o n t o  the grid which  was s i m u l t aneous  wi th  the  onse t  of the  J u n c t i o n s  be tween  endo the l i a l  cells of the rat  co rona ry  
UCS. At  this  po in t  in t ime  the  movab le  pa r t i t i on  imme-  vascular  tree could be g rouped  in to  a n u m b e r  of categories.  
d ia te ly  re t rac ted  and  the an imal  was able to  j u m p  f rom the  The least complex  form bu t  also the  mos t  rarely seen was 
grid to the  reexposed  p l a t fo rm wi th  a m i n i m u m  la tency  of  the s i tua t ion  where  the cells me t  end to end,  bu t t i ng  on  to 
0.3 sec. The  UCS was t e r m i n a t e d  by  the  r e tu rn  of the  one ano the r .  By far the mos t  c o m m o n  j u n c t i o n s  however ,  
animal  to  the  p l a t fo rm,  were j u n c t i o n s  where  e i the r  there  was an extens ive  overlap 

be tween  ad jacen t  cells or where  there  was an in t rus ion  of a 
Stress Procedure tongue  f rom one cell i n to  the  groove fo rmed  by the  o the r  

cell (Fig. 1). B o t h  j u n c t i o n a l  types  occur red  wi th  equal  
The stress t r e a t m e n t  cons is ted  of 7CS-UCS exposures  f requency .  Occas ional ly  ad jacent  endo the l i a l  cells would  

r a n d o m l y  placed in a 35 rain stress session. Each  stress differ  in s ta in ing dens i ty ,  one appear ing  light the o the r  
session was repea ted  once  daily for  per iods  of  1 ,5 ,  10, 20, dark. Similar  types  of endo the l i a l  j u n c t i o n s  and dens i ty  of 
40 and 60  days. Fo r  each t ime  per iod the  stress and  con t ro l  s ta ining have been  r epo r t ed  for  rat aor ta  by  Schwar tz  and 
groups  consis ted of  12 animals.  Stress t r e a t m e n t s  were Bend i t t  [ 2 6 ] .  In all cases the  j u n c t i o n s  appeared  to be 
carr ied ou t  be twee n  the hou r s  of  9 a.m. 12 noon .  sealed. In some cases the  j u n c t i o n s  were similar  to those  

Immed ia t e ly  fo l lowing the c o m p l e t i o n  of the  last stress descr ibed by Fr i end  and Gilula  [7] and Hu t tne r ,  B o u t e t  
episode the animals  were sacrificed by  cervical d i s loca t ion  and More [13] as t ight  j unc t ions .  In o the r  j u n c t i o n s  the  
and exsanguina ted .  Con t ro l  an imals  were killed over  the  seal t ook  the  form of a n u m b e r  of focal s t r ic tures  similar in 
co r re spond ing  t ime  periods.  The b lood  was col lected in appearance  to a series of d e s m o s o m e s  (macula  adherens )  
hepar in ized  tubes  and cen t r i fuged  in o rder  to ob ta in  cell e i ther  on the i r  own  or t oge the r  wi th  t ight  j unc t ions .  
free p lasma which  was t hen  f rozen.  Plasma co r t i co s t e rone  N u m e r o u s  p l a sma lemmal  vesicles b o u n d e d  by typical  un i t  
levels were d e t e r m i n e d  s ubs equen t l y  by  the  f luor ime t r i c  m e m b r a n e s  were observed free on the  cy top lasm or still in 
m e t h o d  of  Mat t ingley  [20]  which  is specific for  free c o n t i n u i t y  wi th  e i ther  the  lumina l  or in ters t i t ia l  mem-  
l l - h y d r o x y c o r t i c o s t e r o i d s ,  branes.  Similar  vesicles have been  repor ted  previously  in 

For  each t ime per iod  6 stressed and 6 con t ro l  hear ts  co rona ry  endo the l i a l  cells, and it is suggested t ha t  large 
were p repared  for  e l ec t ron  mic roscopy ,  and 6 stressed and molecules  may  be t r anspo r t ed  exclusively by such vesicles 
6 con t ro l  hear ts  were p repared  for  f rozen  sect ioning.  [3, 13, 16] .  Fenes t r a t i ons  were never  observed.  In the  

present  s t udy  very l i t t le  d i f ference  was appa ren t  be tween  
the endo the l i a l  l ining of the co rona ry  arter ioles,  capillaries 

Electron Microscopy and venules.  Bruns  and Palade [31 f o u n d  no  cons i s ten t  

Sect ions  of  the left  ven t r i cu la r  wall were rapidly  var ia t ion  in rat co rona ry  capil lary endo the l i a  f rom the  
r emoved  and fixed in 4% g lu ta ra ldehyde  in p h o s p h a t e  arterial  and venous  ends  of the vessels, and R h o b i n  [23]  
buf fe r  (pH 7.3) for  2 hr  at 5°C. The  tissues were t hen  found  no  var ia t ion  t h r o u g h o u t  the venous  channels .  
post - f ixed in 1~ osmium te t rox ide  for  1 hour ,  d e h y d r a t e d  Fol lowing  exposure  of rats to  stress no  appa ren t  changes 
and e m b e d d e d  in an epon-ara ld i te  mix tu re .  Silver sec t ions  were observed in the endo the l i a l  cells t h r o u g h o u t  the 
were cut and m o u n t e d  on  fo rmvar  coa ted  copper  grids. The co rona ry  vascula ture  wi th  the  excep t ion  of the appea rance  
sect ions  were s ta ined using 5% urany l  ace ta te  sa tu ra ted  in of j u n c t i o n a l  gaps in excess of 250  nm (Figs. 2 and  3). 
50% e thano l  for  20 rain,  fo l lowed by R e y n a l d ' s  lead c i t ra te  J u n c t i o n a l  gaps were first observed fol lowing 20 days of 
so lu t ion  for  20 rain.  The  grids were e x a m i n e d  in a Hi tachi  stress bu t  were mos t  a p p a r e n t  fol lowing 40  and 60 days of 
HS 8 e lec t ron  microscope ,  stress. In the 60 day stressed animals  a total  of  I0 

For  each con t ro l  and stressed hear t  a to ta l  of  35 b lood  j u n c t i o n a l  gaps were observed,  gaps being present  in 5 out  
vessels were examined .  No d i s t inc t ion  was made  as to  of the 6 hear ts  e x a m i n e d ;  in the 40 day stressed animals  a 
w h e t h e r  the  vessels were arter ioles,  capil laries or c o m p o -  to ta l  of 7 gaps were observed,  present  in 3 out  of the 6 
nen t s  of the  venous  system.  Due to the  fact  tha t  capil laries hear t s  examined .  In the 20 day stressed an imals  a single gap 
were more  n u m e r o u s  these vessels would  c o n t r i b u t e  the  was observed.  In all cases the j u n c t i o n a l  gaps were 
greates t  n u m b e r  of vessels examined .  The  vessels were associated wi th  an in tac t  ba semen t  m e m b r a n e .  No june-  
examined  for the presence of  j u n c t i o n a l  gaps in the  t ional  gaps were observed in any of the con t ro l  hear ts  nor  
endo the l i a l  l ining, and the  n u m b e r  and form of  p la te le ts  in the  1 ,5  and 10 day stressed animals ,  despi te  the fact tha t  
visible in the  lumen ,  the same n u m b e r  of  vessels were examined .  
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FIG. 1. Typical  junct ion  between two capillary endothel ial  cells in left ventricular wall of a control  heart. C = endothel ial  cell; 
E = ery throcyte ;  M = cardiac muscle. (× 40,500). 
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FIG. 2. Junct ional  gaps in the endothel ia l  lining of capillaries from 60 day stressed hearts. E = erythrocyte ;  G = junct ional  gap; 
B = basement  membrane;  C = endothel ia l  cell (× 39,000). 
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FIG. 3. See Fig. 2 legend. 

Platelets Plasma Corticosterone 

A c o u n t  of  the  n u m b e r  of p la te le ts  visible in an equal  The p lasma co r t i cos t e rone  levels are shown  in Table  1. 
n u m b e r  of co rona ry  vessels showed  a s ignif icant  increase in The ini t ial  e levat ion to  90 # g / 1 0 0  ml p lasma is in close 
b o t h  the  40  and 60 day stressed an imals  w h e n  c o m p a r e d  to ag reement  wi th  tha t  r epor t ed  by  Basset t ,  Cairncross  & King 
the i r  co r r e spond ing  con t ro l  groups .  The  m e a n  n u m b e r  of  [21 using the  same stress regimen.  The  init ial  s teroid  
pla te le ts  visible in co rona ry  vesse ls /hear t  e x a m i n e d  (-+ S.D.) e levat ion was m a i n t a i n e d  u n c h a n g e d  over 5 days  of  stress 
were: - 60 con t ro l  1.7 + 0.8,  s t ressed 4.2 -+ 2.9 ( t - tes t  before  gradual ly  fall ing to es tabl ish  a new level of  44  
p < 0 . 0 2 ) ; 4 0  day,  con t ro l  0.8 + - 1.2, stressed 4.2 -+ 2.4 ( t - tes t  /.tg/100 ml p lasma by day 40.  This  new level of s teroid 
p < 0 . 0 2 ) .  There  was no  s ignif icant  increase in any  of the  e leva t ion  was s u b s e q u e n t l y  m a i n t a i n e d  up to 60 days of  
o the r  stressed groups.  In con t ro l  animals  the  p la te le ts  were stress. In all s tressed groups  the level of  p lasma cort i -  
general ly  ovoid in shape and always seen m i d s t r e a m ,  away cos te rone  was s ignif icant ly  grea ter  than  tha t  of the i r  
f rom the  endo the l i a l  lining. Plate le ts  in b o t h  the 40 and 60 co r re spond ing  con t ro l  group ( t - tes t  p <  0.01 in all cases). 
day stressed an imals  were seen adher ing  to the  endo the l i a l  
l ining (Fig. 4) as well as showing  visible signs of aggregat ion.  
Aggregat ion was a p p a r e n t  by the  loss of  m i c r o t u b u l e s  and  T A B L E  1 

ovoid shape  wi th  the  d e v e l o p m e n t  of p s eudopod i a  (Fig. 5). MEAN PLASMA CORT1COSTERONE LEVELS (_+ SE) 
No evidence  however ,  was seen of f ibr in  depos i t ion .  

Frozen Sections Days of Corticosterone (#g/100 ml plasma) t-test 
Stress Control Stressed p < 

F r o z e n  sect ions  of  hea r t s  f rom 40 and 60 day stressed 
animals,  s ta ined wi th  the lipid s ta in  Oil red-O, showed  the  I 21.1 ± 2.6 90.2 ± 2.6 0.001 
presence  of large s ta ined drop le t s  in the  media ,  adven t i t i a  5 33.5 -+ 2.9 90.3 ± 6.4 0.001 
of co rona ry  ar ter ioles  (Fig. 6). Such s ta ined depos i t s  were 10 24.7 _+ 3.1 76.5 +_ 2.9 (I.001 
similar in appea rance  to the l ipid d rop le t s  p resen t  in the  20 23.3 + 1.8 68.0 _+ 4.2 0.001 
epicardial  adipose  tissue, and  were similar  in pos i t ion  and 40 17.3 -+ 2.0 43.6 _+ 3.6 0.001 
f r equency  to the  vacuoles  r epo r t ed  previous ly  b y  Basset t  60 22.7 ± 2.4 42.4 ± 3.4 0.001 
and Cairncross  [ 1 ] .  No s ta ined drop le t s  were observed in 
the  ar ter ioles  of  the  co r r e spond ing  non-s t ressed  con t ro l  Number of animals/group = 12. 
groups.  
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FIG. 4. Platelet adhering to the endothelial lining of a capillary from a 60 day stressed heart. C = endothelial cell; P = platelet; 

T = microtubules (not seen on right hand side due to development of pseudopodia (S)) (x 28,500). 
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FIG. 5. Platelets aggregating in the lumen of a capillary from a 60 day stressed heart• Pseudopodia (S) can be clearly seen, with 
the loss of microtubules. C = endothelial cell• (× 20,000). 
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FIG. 6. Frozen section of left ventricular wall of 60 day stressed rat showing arteriole (A) with lipid stained droplets (D) in the 
adventitia (× 160). 

DISCUSSION depression of myocardial oxidation of fatty acids reported 
Passage of large molecules through endothelial cells is by JSnsson and Johansson [15] following stress induced 

generally confined to vesicular transport rather than passage hypoxia. 
between endothelial cells [16,26]. The intact endothelium The source of the endogenous inflammatory substances 
provides a barrier against the free exchange of large lipid involved in the enhanced coronary vascular permeability 
molecules, such as cholesterol, between the plasma and the may well be the suggested increase in mast cells reported to 
extracellular fluid. It is only when the endothelium is occur following prolonged exposure to stress [ 1 ]. Mast cells 
damaged that the levels of such molecules equilibrate are found almost exclusively in connective tissue, particu- 
rapidly between the arterial wall and plasma [28]. Bassett larly around small blood vessels; relatively few being found 
and Cairncross [ 1 ] proposed that in situations of prolonged in the larger blood vessels [ 14], and are known to hold and 
stress endogenous inflammatory substances such as hist- release vasoactive substances, in particular histamine and 
amine, serotonin and bradykinin can cause separation of serotonin [9]. The release of histamine may be triggered by 
neighbouring endothelial cells. In rat scrotum, histamine, changes in noradrenaline concentration [12], noradrenaline 
serotonin and bradykinin have all been shown to increase being released by the activation of the sympathetic-adrenal 
vascular leakage by the opening of such endothelial gaps medullary axis in response to the stressor [19]. Another 
[17]. the proposal of stress induced endothelial cell possible source of histamine may be an intrinsic histamine 
separation is supported by the finding of junctional gaps in stored within the cells of the vascular system itself. Such a 
the hearts from 40 and 60 day stressed animals. The non-mast cell histamine was identified by Schayer [25] as 
opening of such endothelial gaps would allow the passage of being involved in microcirculatory changes. 
lipid molecules and cholesterol through the endothelial The supposition that the PAS +ve deposits marginated in 
lining, where they would accumulate in the compact tissue the coronary vasculature of stressed animals, may represent 
of the media and adventitia of vascular wall. In the present platelet aggregation has been substantiated by the findings 
study, using lipid stains, an accumulation of lipid material reported in this study. Development of pseudopodia, 
in these regions was apparent, supporting the assumption apparent loss of microtubules, as well as adhesion of 
made by Bassett and Cairncross [1] that the vacuolesthey platelets to the endothelial lining, are all phenomena 
observed were lipid deposits. Such lipid accumulation associated with the platelet aggregation. Surface activation 
would be aggravated by the marked elevation in circulating and aggregation of blood platelets are two of the earliest 
free fatty acids [6 ] and myocardial triglycerides [ 18] that changes in the formation of most kinds of thrombosis [24 ], 
occur following exposure to stressful situations, and by the although in the present study no fibrin formation was 
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apparen t .  As was the  case w i th  release of  i n f l a m m a t o r y  When the  s tero id  levels were h igh (Days 1, 5 and  10) no  
subs tances  p la te le t  aggregat ion m ay  resul t  f rom stress d i f ferences  were seen in any  of  the  morpho log ica l  para- 
induced  s t imu la t i on  of  the  s y m p a t h e t i c - a d r e n a l  medu l l a ry  mete rs  e x a m i n e d  b e t w e e n  stressed and  con t ro l  animals.  
axis. Haf t ,  Kranz ,  Alber t  and Fan i  [1 1] f o u n d  tha t  The  poss ibi l i ty  tha t  the  g lucocor t i co ids  may  p reven t  
no rad rena l ine  in fus ion  in to  rats  resul ted  in aggregat ion  of  stress induced  myocard ia l  pa thogenes i s  by inh ib i t ing  the 
pla te le ts  and  occlusive p la te le t  t h r o m b i .  Haf t  and  Fani  [ 10] pe rmeab i l i ty  response  to i n f l a m m a t o r y  subs tances  is sup- 
r epo r t ed  in t ravascu la r  aggregat ion of  p la te le ts ,  s imilar  to  po r t ed  by  the work  of  Garcia  Leme and Wilhelm [8] and 
tha t  f o u n d  af te r  no rad rena l i ne  in fus ion ,  in the  hear t s  of ra ts  Davies and T h o m p s o n  [ 5 ]. Garcia  Leme and Wilhelm found  
sub jec ted  to stress. These  au tho r s  suggested t ha t  the  tha t  the in tens i ty  of the pe rmeab i l i t y  response  to h i s t amine  
ca t echo lamines  secre ted e n d o g e n o u s l y  dur ing  stress are or s e ro ton in  was subjec t  to the  in f luence  of  adrenal  cort ical  
suf f ic ient  to  cause such p la te le t  aggregat ion.  It is of in te res t  ho rmones .  Cor t i cos t e rone  depressed the  vascular  perme-  
to no t e  t ha t  in the  Haf t  and Fani  s t udy  no  f ibr in  or abil i ty response  in rats el ici ted by i n t r a c u t a n e o u s  h i s t amine  
b r e a k d o w n  of  the  vessel wall  was seen. N or doy ,  Gjesdal,  or se ro ton in ,  whereas  a d r e n a l e c t o m y  e n h a n c e d  the re- 
Jaeger  and Be rn t s en  [21]  also o b s e r v e d p l a t e l e t  aggregat ion sponse. Davies and T h o m p s o n  r epo r t ed  tha t  the cort i-  
induced  by b o t h  no rad rena l i ne  and adrena l ine  in fus ion ,  as cos tero ids  d imin i shed  the a m o u n t  of p r o t e i n - b o u n d  dye 
well as an increase in the  n u m b e r  of c i rcula t ing  pla te le ts ,  a passing f rom the serum into  the  pe r i tonea l  cavity in 
f inding c o n f i r m e d  by  the  p la te le t  c o u n t s  of the  p resen t  response  to i n f l a m m a t i o n  in the cavity.  The g lucocor t i co ids  
s tudy,  may act no t  only  to inh ib i t  the  response  to the in f l amma-  

It is of  in te res t  to  cons ider  the  role of  the  gluco- tory subs tances  bu t  also to stabil ize the  mas t  cell m e m b r a n e  
cor t ico ids  in changes  in endo the l i a l  pe rmeab i l i t y  and and thus  p reven t  the  release of i n f l a m m a t o r y  agents.  The 
p la te le t  aggregat ion.  The  g lucocor t i co ids  are r epo r t ed  to p r o d u c t i o n  of  vascular  changes  resul t ing f rom the release of 
p ro t ec t  against  the  ef fec ts  of the  e n d o g e n o u s  i n f l a m m a t o r y  such subs tances  may  resul t  f rom the  de s t ruc t i on  of the  
subs tances ,  p reven t ing  the  leakage of  mac romolecu le s ,  and normal  in t race l lu la r  physiological  f unc t i on  of mast  cells as 
also the  t h r o m b o t i c  compl i ca t i ons  [ 2 7 ] .  Changes  such as p roposed  by Jaques  [ 14] .  Stress induced  agents  such as the  
those  r epo r t ed  in this  s t udy  and  the  earl ier  s t udy  by  Basset t  c a t echo lamines  resul t  in the release of large a m o u n t s  of 
and Cairncross  [1] shou ld  be inh ib i t ed  by  high c i rcula t ing  h i s tamine  etc. f rom the  mast  cell and so induce  an 
s teroid  levels, and should  no t  be man i fes t  un t i l  a d a p t a t i o n  anapby lac t i c  response.  
of the  s teroid  response  to stress has  occurred .  Measu remen t  F r o m  the present  s tudy  and f rom the  s tudy  of  Basset t  
of the  p lasma co r t i cos t e rone  levels over  the  per iod of and Cairncross  [1] it would  appear  tha t  p ro longed  expo-  
p ro longed  stress shows a good co r re l a t ion  b e t w e e n  the  sure to stress results  in pa thologica l  changes  in the 
a d a p t a t i o n  of  the  s tero id  response  and the  onse t  of a m y o c a r d i u m .  At least in part ,  these changes  can be 
progressive degene r a t i on  of the  c o r o n a r y  vascular  sys tem,  associated wi th  changes  in vascular  endo the l i a l  pe rmeab i l i ty  
J u n c t i o n a l  gaps, depos i t i on  of  l ipid drople t s ,  and  changes  in and pla te le t  aggregation.  The role of  the g lucocor t i co ids  
p la te le t  n u m b e r  and f u n c t i o n  really on ly  occur  when  the  would seem to be to p ro t ec t  against  such pa thologica l  
p lasma s te ro id  level has adap t ed  to its new i n t e rmed ia t e  changes  since such changes  occur  only  when  a d a p t a t i o n  of 
level of  a p p r o x i m a t e l y  45 / lg / lO0  ml  p lasma by Day 40.  the s teroid  response  has t aken  place. 
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