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At  the  dosage of 5,000 uni ts  given every  8 h af ter  ma jor  
surgery,  hepar in  is known  to  p r even t  deep vein th rom-  
bosis and  p u l m o n a r y  embol i sm t4. The po t en t i a t i ng  effect  
on X a  inhibi tor  shown by  the  hepar inoid  in the  in v i t ro  
sys t em was lower t h a n  t h a t  d isplayed by  sod ium and 
calcium heparin .  Hence,  the  absence of a measurable  ef- 
fect  in p lasma  af ter  its admin i s t r a t ion  in h u m a n s  at  the  
h ighes t  dosage sugges ted  for the rapeu t i c  use by  the  manu-  
fac tures  (18 mg) is no t  surprizing.  On the  basis of our in 

vi t ro  studies,  the  admin i s t e red  dose should be 8 t imes  
higher  in order  to  achieve the  same effect  of 5,000 units  of 
hepar in .  These f indings indicate  t h a t  the  use of hepar inoids  
can h a r d l y  be considered as an a l t e rna t ive  to hepar in  in 
t h e  p reven t ion  and t r e a t m e n t  of t h romboembo l i sm.  

14 V. V. !'~AKKAR, T .  P. CORRIOAN a n d  D.  P. FOSSARD, L a n c e t  2, 
45 (1975). 
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Summary. Stress or admin i s t r a t ion  of ACTH to p regnan t  mice gave rise to much  higher  p lasma cor t icosterone levels 
in the  second half  of p r egnancy  t h a n  in the  f i rs t  half, suggest ing t h a t  there  m a y  be increased adrenal  sens i t iv i ty  to  
ACTH or decreased me tabo l i sm of cor t icos terone dur ing  the  second half  of pregnancy .  

In  the  mouse,  res t ing p lasma cor t icos terone levels in- 
crease marked ly  dur ing the  second half  of pregnancy,  
reaching levels of a round 140 ag /100  ml by  day  16, t h a t  
is 60 t imes  the  res t ing level found in the  n o n - p r e g n a n t  
mouseL Acute  or chronic stress dur ing this  per iod of 
p r egnancy  results  in fu r ther  large increases, individual  
p la sma  cor t icosterone levels ranging f rom 500 to  900 Fg/  
100 ml 1 h af ter  the  s t a r t  of s tress 2. These large increases 
in p lasma cor t icos terone ievels could be due to the  release 
of more  ad renocor t i co t roph in  (ACTH) in response to 
stress,  or an increase in the  sens i t iv i ty  of the  adrenal  
glands to  circulat ing ACTH, or a reduct ion  in the  ra te  of 
me tabo l i sm of cort icosterone,  dur ing the  second half  of 
p regnancy .  I t  is not  possible to measure  adrenal  cortico- 

s ter0ne secret ion ra tes  accura te ly  in an animal  as small  as 
the  mouse  and so an indirect  app roach  was ad o p t ed  to 
inves t iga te  the  possible cause(s) of the  h igh  p lasma 
cor t icosterone levels following stress dur ing the  second 
half  of pregnancy,  and  to ascer ta in  on which  day  around 
mid -p regnancy  the  cor t icos terone  response to stress be- 
gins to increase. 

In  the  first  series of expe r imen t s  mice were sub jec ted  
to res t ra in t  s tress by  immobil iz ing t h e m  according to the  
me t h o d  of 1RENAUD a, on one of days  8, 10, 12, 14 or 16 of 
p regnancy  (day of f inding of vaginal  plug des ignated  
day  1). Non-p regnan t  controls  were similarly res t ra ined.  
Af ter  1 h of res t ra in t  s tress blood samples  were taken  
f rom the  re t ro-orb i ta l  sinus under  brief e ther  anaes thes ia  
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Fig. 1. Plasma corticosterone levels in control (white colunms) and stressed (black colmnns) mice during different stages of pregnancy. The 
number of mice studied is shown in parentheses. Means ~- SEM. The non-pregnant control level was 2.3 ~g/ml. 

Fig. 2. Increase in plasma corticosterone levels following injection of 40 nlIU (white columns), 160 mIU (stippled columns), or 640 mIU (black 
colunms) of ACTH during different stages of pregnancy in mice with endogenous corticosterone levels suppressed to 7-10 ~tg/100 ml plasma 
(except day 16, 43 tag/100 ml plasma). The nmnber of mice studied is shown in parentheses. Means ~ SEM. 
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and the  p lasma  assayed for cor t icosterone con ten t  using 
the  microf luorometr ic  m e t h o d  of OLICK et al. 4. The resul ts  
are shown in Figure  1. Up  to day  10 of p regnancy ,  the  
stress response is similar to t h a t  of non -p regnan t  mice. 
After  day  10, there  is a progressive increase in p lasma  
cor t icos terone levels dur ing  stress,  reaching a 10-fold in- 
crease over  n o n - p r e g n a n t  s tress levels by  day  16. 

In  the  second series of expe r imen t s  mice were in jec ted  
s.c. wi th  40, 160 or 640 m l U  of ACTH (Acthar  Cortico- 
t rophin ,  Armour  Pharmaceut ica l s ,  England)  on one of 
days  8 ,  11 or 16 of p r e g n a n c y  af ter  suppress ion of the  
p i tu i t a ry -ad rena l  axis w i th  dexame thasone  (0.4 mg i.p.) 
20 h before the  in jec t ion  of ACTH, followed by  pen to -  
ba rb i t a l  (80 mg/kg i.p.) plus ch lorpromazine  (20 mg/kg  s.c.) 
0.75 h before inject ion of ACTH 5. N o n - p r e g n a n t  controls  
were also t r ea t ed  similarly.  A contro l  blood sample was 
t aken  f rom the  re t ro-orb i ta l  sinus immedia te ly  before the  
inject ion of ACTH and  a second blood sample t aken  I h 
later, th is  hav ing  been shown in p re l iminary  exper iments  
to be the  t ime of the  peak  p lasma cor t icos terone response  
to ACTH in the  p r egnan t  and n o n - p r e g n a n t  mouse. The 
results  are shown in Figure  2. 

These show t h a t  on day  16 of pregnancy,  when  in- 
creases in p lasma  cor t icos terone  levels in response to 
stress were much  greater  t h a n  in early pregnancy,  there  
was also a m u c h  greater  increase in p lasma cor t icos terone 
levels in response to given doses of ACTH. Thus i t  is no t  
necessary  to propose t h a t  there  is any increase in the  

secret ion of ACTH in response  to  stress in the  second half  
of p regnancy  compared  wi th  the  first  hal f  of pregnancy .  
The difference could be accounted  for e i ther  by  an in- 
crease in the  sens i t iv i ty  of t he  adrena l  g lands  to ACTH 
or by  a decreased ra te  of me tabo l i sm of cor t icosterone.  
This second possibi l i ty  would seem to be the  mos t  l ikely 
mechan i sm in view of the  known  increase in p ro te in  
b inding  of the  ho rmone  dur ing  the  second half  of preg- 
nancy1,2,% The lower m a x i m u m  response to  exogenous 
ACTH compared  wi th  stress observed in the  p resen t  ex- 
pe r imen t s  m a y  be due to  a lower sens i t iv i ty  of the  adrena l  
gland to ACTH, which is known to  occur by  24 h following 
chemical  suppress ion or h y p o p h y s e c t o m y L  
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Summary .  Thyro id  S t imula t ing  Hormone  (TSH) increased the  levels of p lasma f ibr inogen in the  presence  or absence 
of the  thyro id  gland. This f inding suggests  t h a t  th is  ho rmone  produces  an elevat ion of f ibr inogen in ra t s  by  an ex t ra -  
thyro idea l  mechanism.  

The mechan i sms  t h a t  modi fy  the  normal  levels of 
p la sma  f ibr inogen are no t  well known,  a l though  i t  re- 
cen t ly  has been d e m o n s t r a t e d  t h a t  bo th  the  h y p o t h a l a m u s  
and the  hypophys is ,  and  some of its hormones  or prod-  
ucts,  are involved~-L Besides, the  h y p o t h a l a m u s - h y p o -  
phys i s - thyro id  axis is ve ry  i m p o r t a n t  in the  regulat ion of 
p la sma  proteinsS, 9. In  a previous  s tudy,  we have  found 
t h a t  the  removal  of t he  t hy ro id  gland in ra ts  increments  
p lasma f ibr inogen levels (unpubl ished data).  E x t i r p a t i o n  
of thy ro id  gland leads to a decrease of the  negat ive  feed- 
back  exer ted  by  thy ro id  hormones  on the  hypophys i s  
and  hypo tha l amus ,  w i th  a consequen t  inc remen t  in 
t hy ro id  s t imula t ing  ho rmone  (TSH) levels. Thus, we 
t h o u g h t  it  of in te res t  to  s tudy  the  role of T S H  on the  
levels of p la sma  f ibrinogen.  

~/Iaterial a~zd methods. 177 female ra ts  weighing f rom 
170 to 220 g and fed wi th  a ba lanced diet  (20% m i n i m u m  
of proteins)  were used. Bovine TSH,  N H I - T S H  B6 
(National  In s t i t u t e  of Hea l th ,  relat ive mean  po tency :  
2.54 U.S.P .  uni ts /mg),  h igh ly  purified,  was used in doses 
of 12 p.g/day. L- thyroxine (T4) and  3 ~ 3' 5- t r i iodothyronine  
(T3) Sigma were employed  in doses of 10 ag /day  each one. 
The hormones  were dissolved in alkaline saline solut ion ~0 
and  admin i s t r a t ed  by  dai ly  i .m.  injection.  P ropy l th io -  
uracil  (PTU) (Gramdn) was given in 0.05% solution in 
dr inking water .  10 days  af ter  the  beginning of the  t rea t -  
m e n t  or surgical opera t ion,  blood was ex t rac ted  by  de- 

capi ta t ion.  A mix tu re  of po tass ium oxala te  in 2:1 pro-  
por t ion  was  used to avoid blood coagulat ion.  The con- 
cen t ra t ion  of f ibr inogen was de t e rmined  by  RATNOFF 
et  al. n method .  Va lues  of f ibr inogen of 14 h ea l t h y  in tac t  
ra t s  were considered as normal  controls.  T h y r o i d e c t o m y  
was pe r fo rmed  t h ro u g h  neck incision ra. B o t h  the  t hy ro id  
and pa ra thy ro id  glands were r emoved  at  the  operat ion.  
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