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Results and discussion. The Figure shows the  resul ts  of 
r ad io immunoassays  (A) and bioassays (13) of L H  released 
f rom fetal  mouse  pi tu i tar ies  into the  incuba t ion  media,  
wi th  or w i thou t  L R F .  The L H  release measured  by  R I A  
was clearly s t imula ted  by  addi t ion  of 5 or 50 ng L R F  to 
the  incuba t ion  system.  The decrease in LH con ten t  fol- 
lowing remova l  of L R F  was signif icant  in med ium I I I  
(p<0.02) ,  b u t  no t  in med ium V, and did no t  reach the  
control  level. The high L H  level in these media  as com- 
pa red  wi th  the  contro l  med ium (I) m a y  be due to  the  pre- 
sence of L R F  remain ing  in the  incuba t ion  flask and /o r  to 
a long- te rm s t imula t ing  effect  of L R F  upon these  pi tui-  
tar ies.  

I t  is n o t e w o r t h y  t h a t  the  L H  s t imula t ion  af ter  50 ng 
L R F  (media IV) was no t  grea ter  t h a n  af ter  5 ng (media 
1I). This migh t  indicate  t h a t  a max imal  response is ob- 
t a ined  by  addi t ion  of 5 ng L R F .  However ,  an exhaus t ion  
p h e n o m e n o n  canno t  be excluded.  

The bioassays  of LH are in good ag reemen t  wi th  RIA.  
This  reinforces the  rel iabi l i ty of our p resen t  and  previous 
results  ~. Moreover,  the  h ighly  signif icant  increase in bio- 

logically assayable  L H  under  L R F  suggests  t h a t  hypo-  
tha lamic  s t imula t ion  of fetal  p i t u i t a ry  m a y  produce  a de- 
t ec tab le  effect  on the  festal testis.  There  is good evidence 
in h u man s  t h a t  tile biological ac t iv i ty  of L H  arizes f rom 
its ~-subuni t  which  seems to be syn the t i zed  under  hypo-  
tha lamic  influence ls,1% If this  is the  case in mouse,  we 
could t en t a t i ve ly  speculate  t h a t  the  hypo tha l amo-gona -  
do t rop in  axis is a l ready  funct ional  in mouse a t  the  end of 
in t ra -u te r ine  life, as it  was sugges ted  for o the r  p i tu i t a ry  
hormones ,  including TSH,  GH and  ACTH~L At  least  we 
can conclude t h a t  mouse fetal  p i t u i t a ry  is responsive to  
L R F .  
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Summary.  The effects of in jury  on the  concen t ra t ion  of cq-macroglobulin and ~ -macrog lobu l in  in the  p lasmas  of male 
and  female ra ts  has  been invest igated.  At  5 days  af ter  in ju ry  to the  male ra ts  the  e~-macroglobulin concent ra t ion  in- 
creased to  131% of its p re in ju ry  value. The e2-macroglobulin concen t ra t ion  increased more  rap id ly  to a m a x i m u m  of 
86 t imes  its init ial  value. In  the  female ra ts  e2-macroglobulin increased only s l ight ly and ~ -macrog lobu l in  no t  at  all. 

The two r a the r  similar c~-macroglobulins of the  ra t  have  
been  referred to  as: e l -macroglobul in  (exM), or slow 
el-globulinS; c%-macroglobulin (~M), or slow e~-globu- 
lin~; c%-glycoprotein (GP)5; e2 (acute phase)-globulin6;  
e-2-GP ~. 

An increased concen t ra t ion  of c%M in the  p lasmas  of 
ra t s  has  of ten  been employed  as an index  of t issue 
damage.  A l though  p re sen t  a t  high concen t ra t ion  in foetal  
r a t s  c~2M is p re sen t  a t  less t h a n  50 ag/ml  in t he  p lasmas  
of normal  male  l abora to ry  ra t s  s. Af te r  in jury  its con- 
cen t r a t i on  m a y  rise as much  as 40 t imes.  However  af ter  
ad rena l ec tomy  in jury  no longer leads to  this  increase 9,10. 
Dur ing  recen t  work  a imed at  pur i f icat ion of r a t  c%M 
lower concen t ra t ions  of this  pro te in  were found  in the  
p lasmas  of in jured  female as compared  to  in jured  male  
ra t s  of the  same strain.  In  order  to  conf i rm and  ex tend  
th is  f inding the  concen t ra t ion  of e2M in the  p lasmas  of 
male and  female ra t s  has  been  es t imated  a t  var ious  t imes  
af ter  injury.  Fo r  purposes  of compar ison  the  concent ra-  
t ion  of cqM in the  same p lasmas  was also es t imated .  

In  a sepa ra te  expe r imen t  the  p lasma hap tog lob in  con- 
cen t ra t ion  of in jured  male and  female ra t s  was es t imated .  

Materials and methods. Male and  female hooded  ra ts  of 
t he  s t ra in  ma in t a ined  at  N I M R  (weighing 170-190 g) 
were used t h r o u g h o u t  the  exper iments .  All the  ra ts  re- 
ceived an i .m.  in ject ion of 2.5 mg cort isone (Cortisone 
Ace ta te  In jec t ion  BP) in to  a h ind  th igh  and 0.4 ml  puri-  
fied t u rpen t ine  oil s.c. d iv ided equal ly be tween  bo th  
flanks, and  t h e n  af ter  1-12 days  the  various groups  were 
bled. Tile in jec t ions  and bleedings which  were by  cardiac 
p u n c t u r e  unde r  l ight  anaes thes ia  were always done be- 

tween  14.00 and 15.00 h. Af ter  s torage of the  sera for up 
to 7 days  a t  2~ the  ~aM and c%M concen t ra t ions  were 
measured  by  radial  immunodi f fus ion  n using monospe-  
cific r abb i t  an t i sera  agains t  etM and  c%M and  purif ied 
samples  of the  two prote ins  as s t andards .  W h e n  very  low 
concen t ra t ions  of c%M were to be es t imated ,  the  ve ry  
fa in t  r ings were intensif ied by  soaking the  gel in 0.5% 
phospho tungs t i c  acid. Hap tog lob in  was e s t ima ted  by  its 
peroxidase  ac t iv i ty  when  complexed  wi th  me thaemo-  
globin 12. All values in the  t e x t  are expressed as means  
• SD. 
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Results .  As shown  in t he  F igure  in jec t ion  of t u r p e n t i n e  
a n d  cor t i sone  led to  g r e a t l y . i n c r e a s e d  c o n c e n t r a t i o n  of 
e~lV[ in t he  p l a smas  of ma le  rats .  T h u s  s t a r t i n g  a t  on ly  
0.016 • 0.001 m g / m l  ~2M rose a t  2 days  to a m a x i m u m  
of 1.38 • 0.35 mg/ml .  I t  was  sti l l  well above  n o r m a l  a t  
12 days .  I n  s h a r p  c o n t r a s t  t h e  same  i n j u r y  to  female  r a t s  
led to m u c h  smal le r  a n d  more  va r i ab l e  responses.  T h u s  
ou t  of 18 female  r a t s  i n v e s t i g a t e d  a t  2 and  3 days  a f te r  
i n j u r y  10 ave raged  on ly  0.049 ~ 0.024 m g / m l  whereas  
the  o t h e r  8 gave  an  ave rage  of 0.278 • 0.098 mg/ml .  The  
ave rage  con t ro l  ~a lue  for n o n - i n j u r e d  female  r a t s  was  
0.01 =k 0.005 mg/ml .  I t  is possible  t h a t  t he  degree to 
wh ich  female  r a t s  r e s pond  to  i n j u r y  is re la ted  to t he  
va r ious  s tages  of t he  oes t rus  cycle. 

Before  i n j u r y  t h e  m a j o r  e -macroglobul in ,  elM, was 
p r e sen t  a t  a s l ight ly  h ighe r  c o n c e n t r a t i o n  in t he  p l a smas  
of female  c o m p a r e d  to  t h a t  of male  r a t s  (p < 0.01). Fol- 
lowing i n j u r y  t he re  was a n  increase  in c o n c e n t r a t i o n  of 
th i s  p ro t e in  of 31% a t  5 days  in t he  p l a smas  of t he  males.  
In  t he  females  t he  e~M c o n c e n t r a t i o n  decl ined by  23% to 
a level  which  was 61% of t h a t  of the  males  w h e n  t he  
~ M  values  of t he  l a t t e r  were a t  t h e i r  peak.  S u b s e q u e n t l y  
t he  c o n c e n t r a t i o n  of t he  e~M in t h e  p l a smas  of b o t h  t he  
ma le  a n d  female  r a t s  fell, r e t u r n i n g  in t h e  case of t he  
males  to  t h e  p r e i n j u r y  c o n c e n t r a t i o n  a t  12 days.  

H a p t o g l o b i n  c o n c e n t r a t i o n s  were  e s t ima ted  in p l a smas  
f rom 6 u n i n j u r e d  male  a n d  6 u n i n j u r e d  female  r a t s  a n d  
also in s imilar-s ized g roups  a t  1 d a y  a f te r  in j ec t ion  of 
cor t i sone  a n d  t u rpen t i ne .  A m a x i m u m  increase  of h a p t o -  
g lobin  c o n c e n t r a t i o n  in t he  b lood of female  r a t s  a t  th i s  
t ime  a f t e r  t u r p e n t i n e  in jec t ion  ha s  a l r eady  been  re- 
p o r t e d  la  The  ave rage  h a p t o g l o b i n  c o n c e n t r a t i o n  in t he  
p l a s m a  of u n i n j u r e d  males  was 1.66 • 0.46 m g / m l  whi le  
t h a t  in  females  was 0.59 • 0.25 mg/ml .  The  h igher  basa l  
va lue  in males  agrees w i t h  s imi lar  obse rva t ions  in hu-  
m a n s  ~. One d a y  a f te r  in jury ,  however ,  t he  h a p t o g l o b i n  
c o n c e n t r a t i o n s  of b o t h  ma le  a n d  female  r a t s  increased  to  
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Changes in concentration of gi-macroglobulin and ~z2-maeroglobnlin 
after injection of turpentine and cortisone into male and female rats 
as means =k SEM. The nmnbers of rats employed for each time point 
are given in parentheses. 

a p p r o x i m a t e l y  equa l  va lues  (5.72 :L 0.11 for males,  
3.06 -k 0.57 for females).  

Discuss ion.  All t he  r a t s  received b o t h  i.m. in jec t ion  of 
cor t i sone and  s.c. in jec t ion  of t u r p e n t i n e .  Cort isone was 
used because  %M syn thes i s  is k n o w n  to be  cor t icos teroid  
d e p e n d e n t  9,1~ A f u r t h e r  r eason  was t h a t  p r e l im ina ry  
e x p e r i m e n t s  h a d  suggested  t h a t  excess cor t i sone  would  
increase  t he  r a t e s  of syn thes i s  of th i s  p ro t e in  a t  all t imes  
a f t e r  in ju ry .  Because  of th i s  a spec t  of tile e x p e r i m e n t  i t  
is i m p o r t a n t  to  emphas ize  t h a t  all  t h e  resu l t s  re la te  to  
r a t s  receiving excess cor t i sone r a t h e r  t h a n  to  n o r m a l  rats .  

As s h o w n  in t he  F igure  t he  concen t r a t i ons  of b o t h  
~ M  a n d  ~ M  increased in t h e  p l a smas  of the  male  r a t s  
a f te r  in ju ry .  In  t he  females  on  t he  o the r  h a n d  t he  con-  
c e n t r a t i o n  of g~M increased  on ly  s l ight ly  whereas  t h a t  of 
~IM fell. 

The  increase  in c o n c e n t r a t i o n  of e~M which  occur red  
a f te r  i n j u r y  in t he  p l a smas  of t he  male  r a t s  means  t h a t  
th i s  p ro te in ,  a t  leas t  in males,  m u s t  be cons idered  to be  
an  ' a cu t e  phase  r e a c t a n t '  (AP-reactant)25.  As m e n t i o n e d  
above  no such  increase  of exM occur red  in the  females.  
I t  is n o t a b l e  howeve r  t h a t  in female  r a t s  suffer ing f rom 
e x p e r i m e n t a l  i m m u n e  complex  nephr i t i s ,  HORNE and  
TONER 16 obse rved  t h a t  increased  concen t r a t i ons  of ~ M  
occurred  af te r  8 weeks. Male r a t s  were no t  inves t iga ted .  
The  p r e sen t  f indings  would a p p e a r  to  be t he  first  r epo r t  
of a n  ' a c u t e  phase '  response  b y  a pa r t i cu l a r  p ro t e in  
occur r ing  in on ly  one sex. 

The  syn thes i s  of b o t h  p ro te ins  appea r s  to  be regula ted  
similarly,  w i th  t h a t  of e2M be ing  t he  more  sens i t ive  to  the  
s t imulus  of in jury .  Thus  i n j u r y  in males  causes  a m a r k e d  
increase  in  ~2M and  only  a mino r  one in females,  whereas  
u n d e r  t he  same cond i t ions  a~M responds  on ly  to a smal l  
degree in males  and  no t  a t  all in females.  The  difference 
m response  be tween  males  a n d  females  m a y  be due to 
qua l i t a t i ve  and  q u a n t i t a t i v e  differences  in the i r  sex hor-  
mones.  T h a t  a sex d e p e n d e n t  response  to  i n j u r y  is n o t  a 
genera l  p h e n o m e n o n  for acu te  phase  p ro t e in s  is shown  
b y  the  resu l t s  o b t a i n e d  for hap tog lob in .  I n  th i s  ease b o t h  
sexes showed  an  equa l  response  to in jury .  

c%M is known  4 to increase  in c o n c e n t r a t i o n  du r ing  
p r e g n a n c y  in b o t h  foetal  a n d  m a t e r n a l  p l a s m a  wi th  v e r y  
h igh  levels pers i s t ing  in t he  new-born .  H igh  e~M concen-  
t r a t i ons  occur  pe r i na t a l l y  in m a t e r n a l  r a t  p l a s m a h  The  
same a u t h o r s  h a v e  also shown  t h a t  e~M a t t a i n s  h igh  
c o n c e n t r a t i o n s  in  males  as c o m p a r e d  w i th  females  a f t e r  
t he  age of 13 weeks. Because  a t  th i s  age t h e  male  r a t  
begins  to  p roduce  androgens ,  t h e  poss ib i l i ty  t h a t  these  
h o r m o n e s  m a y  s t imu la t e  t he  r a t e  of syn thes i s  of e ,M 
should  be considered.  T a k e n  a l t o g e t h e r  t he  evidence  now 
ava i l ab le  s t rong ly  suggests  t h a t  in  r a t s  sex ho rmones  are 
i nvo lved  in the  syn thes i s  of b o t h  ~ M  a n d  a2M. One of 
the  func t ions  of these  h o r m o n e s  would seem to be to  
m o d u l a t e  t h e  s t i m u l a t o r )  r e sponse  b r o u g h t  a b o u t  b y  
in jury .  
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