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r a d i o i m m u n o a s s a y  1~ a n d  the  resu l t s  expressed  as a per-  
c e n t a g e  of t h e  p r e t r e a t m e n t  level  because  of v a r i a t i o n s  
in  basa l  concen t r a t i ons .  S t a t i s t i ca l  dif ferences  were de-  
t e r m i n e d  b y  S t u d e n t ' s  t - t e s t .  
Results and discussion. I t  can  be  seen f rom t ab l e  1 t h a t  
i n j ec t ion  a n d  ser ia l  b leed ing  of conscious  b i rds  h a d  v e r y  
l i t t l e  effect  on  t h e  levels of p l a s m a  g r o w t h  ho rmone .  
H a n d l i n g  a n d  b leed ing  ha s  been  s h o w n  to  increase  13 or 
decrease  ~ t h e  p l a s m a  g r o w t h  h o r m o n e  levels in  m a m m a l s  
a l t h o u g h  n o t  in t he  r a b b i t  ~*. I n  con t r a s t ,  in th i s  s t u d y  
a n a e s t h e s i a  r e su l t ed  in a m a r k e d  depress ion  of t he  p l a s m a  
g r o w t h  h o r m o n e  levels ( t ab le  1), The  c o n c e n t r a t i o n  of 
p l a s m a  g r o w t h  h o r m o n e  was s ign i f i can t ly  lower t h a n  t h e  
p r e t r e a t m e n t  levels in all a n a e s t h e t i z e d  b i rds  30, 60 a n d  
90 m i n  a f t e r  t r e a t m e n t .  T h r o u g h o u t  t h e  per iod  of s t u d y  
t he  levels of p l a s m a  g r o w t h  h o r m o n e  in these  b i rds  were 
also s ign i f i can t ly  d i f fe ren t  f rom t he  conscious controls .  
T h e r e  were no  s ign i f ican t  d i f ferences  in  the  levels of 
p l a s m a  g r o w t h  h o r m o n e  in b i rds  t r e a t e d  w i t h  d i f fe ren t  
anaes the t i c s .  The  effects  of Al thes in ,  R o m p u n  a n d  
Chlora l  h y d r a t e  on p l a s m a  g r o w t h  h o r m o n e  levels h a v e  
n o t  b e e n  r epo r t ed  in o t h e r  an imals .  However ,  whereas  
s o d i u m  p e n t o b a r b i t o n e  is k n o w n  to be  a p r o v o c a t i v e  

s t imulus  of g r o w t h  h o r m o n e  secre t ion  in t h e  r a t  8, Saga ta l  
a n d  E q u i t h e s i n  (sodium p e n t o b a r b i t o n e  based)  h a d  t he  
oppos i te  effect  in  these  expe r imen t s .  The  effect  of e the r  
anae s the s i a  can  be  s e e n  in t a b l e  2. The  c o n c e n t r a t i o n  of 
p l a s m a  g r o w t h  h o r m o n e  was s ign i f i can t ly  lower t h a n  t he  
p r e t r e a t m e n t  levels  in a n a e s t h e t i z e d  b i rds  5, 10, 20, 40 
and  80 m i n  a f t e r  t r e a t m e n t .  Moreover ,  ser ial  b leed ing  of 
the  con t ro l  b i rds  h a d  no  effect  o n  t h e  p l a s m a  g r o w t h  hor -  
m o n e  levels  a n d  were s ign i f i can t ly  h igher  t h a n  t h e i r  an-  
a e s the t i z ed  c o u n t e r p a r t s .  S imi la r  resu l t s  of e the r  an-  
aes thes ia  h a v e  been  seen in t he  r a t  a n d  mouse  s, ~ a l t h o u g h  
in p r i m a t e s  e t h e r  t r e a t m e n t  e l eva tes  t he  c o n c e n t r a t i o n  o f  
p l a s m a  g r o w t h  h o r m o n e  6. 
The  resu l t s  of t h i s  i nves t i ga t i on  c lear ly  d e m o n s t r a t e  t h a t  
severa l  c o m m o n l y  used a n a e s t h e t i c s  h a v e  a p ro found  a n d  
c o n s i s t e n t  effect  on  t he  secre t ion  of p l a s m a  g r o w t h  hor -  
mone.  F u r t h e r m o r e ,  phys io logica l  s tud ies  in  t he  domes t ic  
fowl m a y  be  af fec ted  b y  t he  use of anaes the t i c s .  

13 V. Meyer and E. Knobil, Endocrinology 80, 163 {1967). 
14 J .F .  Gareia and I. I. Geschwind, Ed. A. Pecile and E. E. Muller. 

in: Growth Hormones, p. 267. Excerpta Medica Foundation, 
Amsterdam 1968. 
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Summary. A n o n l i n e a r  d i f fe ren t ia l  e q u a t i o n  is used to deve lop  a m a t h e m a t i c a l  model  descr ib ing  t he  t i m e  course of 
t h y r o t r o p i n  (TSH) c o n c e n t r a t i o n  in h u m a n  p l a s m a  a f t e r  t h y r o l i b e r i n  (TRH)  s t imu la t ion .  The  app l i c a t i on  of t he  mode l  
to  rea l  d a t a  shows t h a t  p i t u i t a r y  respons iveness  to  T R H  is h ighes t  in eu thy ro id i sm,  r educed  in p r i m a r y  h y p o t h y r o i d i s m ,  
a n d  lowest  in  h y p e r t h y r o i d i s m .  

T h e  secre t ion  b y  t he  a n t e r i o r  p i t u i t a r y  g land  of t h y r o -  
t r o p i n  (TSH) is s t i m u l a t e d  b y  t h y r o l i b e r i n  (TRH)  
o r i g i n a t i n g  f rom th e  h y p o t h a l a m u s ,  a n d  is i n h i b i t e d  b y  
t r i i o d o t h y r o n i n e  a n d  t h y r o x i n e ,  wh ich  feed b a c k  f rom 
t h e  t h y r o i d  g land.  T h e  t h y r o t r o p i c  sec re to ry  capac i ty  
of t he  p i t u i t a r y  is t e s t ed  b y  t he  increase  of p l a s m a  T S H  
a f t e r  i n j ec t ion  of T R H .  The  d y n a m i c s  of T R H  a n d  T S H  
t o g e t h e r  w i t h  t r i i o d o t h y r o n i n e  a n d  t h y r o x i n e  in p l a s m a  
c a n  serve  as d a t a  to  f o r m u l a t e  a m a t h e m a t i c a l  model  of 
t h y r o t r o p i c  secre t ion  in man .  
Origin o/ biological data. 20 h e a l t h y  male  a n d  female  
v o l u n t e e r s  (group A), 12 h y p e r t h y r o i d  p a t i e n t s  (group B) 
a n d  7 p a t i e n t s  w i t h  p r i m a r y  h y p o t h y r o i d i s m  (group C) 
were d iagnosed  b y  cl inical  s igns a n d  b y  a T R H  t e s t :  
A b o u t  8.00 a .m.  samples  of venous  b lood  were w i t h d r a w n  
for c o n c e n t r a t i o n  m e a s u r e m e n t s  of ba sa l  T S H  in p l a s m a  
(ho), of t o t a l  p l a s m a  t r i i o d o t h y r o n i n e  (T~), of t o t a l  p l a s m a  
t h y r o x i n e  (T4) b y  r a d i o i m m u n e  assay,  and  for e s t i m a t i o n  
of r e l a t ive  s e rum b i nd i ng  c a p a c i t y  (R) for  r ad i oac t i ve  
t r i i o d o t h y r o n i n e  b y  equ i l i b r ium d i s t r i b u t i o n  in presence  
of resin.  Therea f t e r ,  a t  t i m e  t = 0, 400 ~g of T R H  (r0) 
were  i n j ec t ed  i.v. as a bolus  in  order  to  s t i m u l a t e  T S H  
secre t ion .  I n  genera l  t he  r eac t ive  p e a k  level of p l a s m a  
T S H  is r e ached  b e t w e e n  20 a n d  35 m i n  a f t e r  T R H  
in jec t ion .  H e n c e  t = 20 ra in  was usua l ly  chosen  as a 
second  t i m e  p o i n t  to  measu re  T S H  in p l a s m a  h(t) .  
Mathematical description. T he  f eedback  i n h i b i t i o n  of T S H  
in t h e  t h y r o t r o p i c  cells of t he  p i t u i t a r y  is b r o u g h t  a b o u t  
b y  a m o i e t y  of t r i i o d o t h y r o n i n e  a n d  of t hy rox ine ,  t h e  
i n t r a c e l l u l a r  c o n c e n t r a t i o n  of w h i c h  (x 3, x4) is n e a r l y  

equa l  to  t h a t  of t he  free p l a s m a  f rac t ion  of T 3 a n d  T~ n o t  
b o u n d  to  p l a s m a  pro te ins .  The  respec t ive  c o n c e n t r a t i o n s  
of t he  free f r ac t ions  we call  F 3 a n d  F 4. 
The  b o u n d  f r ac t ion  of T 3 is se t  equa l  to  t h e  b o u n d  
f rac t ion  p of r ad ioac t ive  t r i i o d o t h y r o n i n e  of p a t i e n t  
serum.  A n o r m a l  s t a n d a r d  s e r u m  y ie ld ing  a b o u n d  
f rac t ion  of P0 = 0.7 served  as con t ro l  for m e a s u r e m e n t s  of 
R. W i t h  R = P/P0, R < 1/p 0 = 1.42, T 3 ill ng/dl ,  a n d  c 
as p r o p o r t i o n a l i t y  fac to r  we def ine  

x 3 = T 3 - p T  3 = Ta(1--p0R) ~ cF 3. (1) 

As T 4 b inds  r eve r s ib ly  to p l a s m a  pro te ins ,  m a i n l y  t o  
t h y r o x i n e - b i n d i n g  g lobul in  (TBG),  t he  law of mass  
ac t ion  is app l icab le  as soon  as equ i l i b r ium is ob ta ined .  
W i t h  [TBG] a n d  [TBG-T4] s t a n d i n g  for c o n c e n t r a t i o n  
of T B G  a n d  T B G - t h y r o x i n e  complex  respect ive ly ,  a n d  
K 1 = const . ,  we h a v e  

KI[TBG'T4] . 
F4 = [TBG] 

N o r m a l l y  99.97% of t o t a l  p l a s m a  T 4 is b o u n d  to TBG.  
Therefore  [TBG-T4] is essen t ia l ly  equa l  to  T i. F u r t h e r -  
more  free [TBG] is a p p r o x i m a t e l y  p r o p o r t i o n a l  to  
p = p0R. W i t h  ETBG] ~ K~poR we can  wr i t e :  

K1T4 
F 4 ~ - - .  

K2p0R 

W i t h  K 3 = K~p0/K 1 we def ine (T 4 in vg/dl) : 

T4 
x 4 = - -  ~ KsF4. (2) R 
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T h e  i n j e c t e d  b o l u s  of  T R H  r 0 is d i l u t e d  b y  t h e  i n d i v i d u a l  
p l a s m a  v o l u m e  v t a k e n  f r o m  n o m o g r a p h s  as  f u n c t i o n  of  
b o d y  w e i g h t ,  age  a n d  sex  1. D y e  d i l u t i o n  c u r v e s  s h o w  t h a t  
m a x i m a l  c o n c e n t r a t i o n s  a re  r e a c h e d  w i t h i n  less  t h a n  
30 sec  z. T h i s  t i m e  i n t e r v a l  is a d o p t e d  for  t h e  d i s t r i b u t i o n  
of  T R H .  S ince  i t  is v e r y  s h o r t  in  c o m p a r i s o n  w i t h  t h e  ha l f  
l ife of  T R H  31 = 5 ra in  s, i t  is a s s u m e d  t h a t  t h e  m a x i m a l  
c o n c e n t r a t i o n  of  T R H  r0/v is r e a c h e d  i n s t a n t a n e o u s l y .  
T h u s  t h e  c h a n g e  of  t h e  t i m e  cour se  of  t h e  T R H  c o n c e n -  
t r a t i o n  r(t)  c a n  be  a p p r o x i m a t e d  b y  d r / d t  = - -  ~r, w i t h  
t h e  coe f f i c i en t  of  T R H  e l i m i n a t i o n  ~ = ln2 /v  1 = 0.139 
m i n - L  T h e  s o l u t i o n  of  t h i s  d i f f e r e n t i a l  e q u a t i o n  d e s c r i b e s  
t h e  t i m e  c ou r se  of  T R H  a n d  is g i v e n  b y  

r(t) = r~ exp {-- 0it} (3) 
v 

w i t h  r( t )  = r0/v a t  t i m e  t = 0; r 0 in  txg a n d  v in ml .  
T h e  s t i m u l a t i o n  of  T S H  sec re t ion ,  i.e. t h e  i nc r ea se  of  
s e c r e t i o n  r a t e  b y  T R H  is t h o u g h t  to  be  d i r e c t l y  p r o p o r -  
t i o n a l  to  r ( t ) .  T h e  i n h i b i t i o n ,  i.e. t h e  d e c r e a s e  of  s e c r e t i o n  
r a t e  b y  t r i i o d o t h y r o n i n e  a n d  t h y r o x i n e  is a s s u m e d  to  be  

Rate constants k~ of pituitary TSH secretion stimulated by TRH 
injection in euthyroid controls (A), patients with hyperthyroidism 
(B) and primary hypothyroidism (C) 

Group Individual rate constants ki Means of kis 
Number n of i = 1,2, . . . ,n and SD 
individuals k 4- s 

A 22.378 20.521 18.695 
17.998 17.420 17.138 
16.559 16.262 16.156 
15.979 15.625 15.068 
14.981 14.846 14.635 
14.547 14.299 14.158 

n = 20 13.578 13.396 

B 2.667 2.506 2.497 
2.426 2.303 2.264 
2.018 1.755 1.739 

n = 12 1.712 1.707 1.647 

C 12.952 11.298 9.034 
8.499 8.355 7.279 

n = 7 7.156 
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[mt~Uj Primary hypothyroidism 
400pg TRH k" 9"0M. x3x4"102.v" 2690 m[ 

Euthyroidism 
k-14.981, x3x4-400.v-2800ml 

Hyperthyroidism 
k-2.0,x3x 4-3000,v-2810ml 
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Time course of TSH concentration h(t) after stimulation with 400 p~g 
TRH at time t = 0. The calculated points are represented by lines, 
whereas the corresponding measured data are single symbols. 
Examples: O, euthyroid control; A, hyperthyroidism; �9 primary 
hypothyroidism, k, rate constant of TSH secretion; xaxa, product 
of fractions of free triiodothyronine and  thyroxine; v, plasma 
volume. 

i n v e r s e l y  p r o p o r t i o n a l  to  t h e  p r o d u c t  of  x a a n d  x , .  T h e  
i n h i b i t i o n  is b y  l o g a r i t h m i c  sca le  4 a n d  ln(x3x4) c a n  b e  
c o n s i d e r e d  c o n s t a n t  for  t h e  t i m e  of  120 m i n  u n d e r  c o n -  
s i d e r a t i o n .  T h e  s e c r e t i o n  r a t e  of  T S H  d H / d t  is a l so  
p r o p o r t i o n a l  t o  t h e  a m o u n t  of  T S H  s e c r e t e d  H ,  as  i t  
r e f l ec t s  t h e  n u m b e r  of  t h y r o t r o p i c  Cells in t h e  p i t u i t a r y  
a n d  a l lows  fo r  i n t r i n s i c  b a s a l  T R H  s t i m u l a t i o n .  T h e  
p l a s m a  h a l f  l ife Of T S H  3~ is a b o u t  50 m i n  5. F r o m  t h i s  we  
c a l c u l a t e  t h e  r a t e  c o n s t a n t  of  e l i m i n a t i o n  fl = ln2/32 = 
0.014 m i n  -1. A l t o g e t h e r  t h e  t i m e - d e p e n d e n t  c h a n g e  of  
T S H  c a n  be  d e s c r i b e d  a p p r o x i m a t e l y  b y  t h e  f o l l o w i n g  
d i f f e r e n t i a l  e q u a t i o n  w i t h  k as  r a t e  c o n s t a n t  of  s e c r e t i o n :  

dH k r(t) ( roexp{--ctt} ) 
d--t-= ln(xax,) H - - f i l l =  k vln--~-ax ~ fl H; (4) 

x 3, x 4 a n d  r(t)  as  in e q u a t i o n s  1, 2 a n d  3 r e s p e c t i v e l y .  
E q u a t i o n  4 is r e a r r a n g e d  a n d  i n t e g r a t e d :  

U(t) t t 

/ d H  kr~ ; ~t}dt --  f l / d t ;  
v ln(xax,) j e x p {  

Ho o o 

In H(t) In H o kr~ (1 -- exp{-- at}) --  fit. (5) 
~v ln(x3xa) 

As  H d i s t r i b u t e s  in  v,  we  c a n  w r i t e  H( t )  = v h ( t )  a n d  
H o = v h  o, s u b s t i t u t e  i n to  e q u a t i o n  5, a n d  so lve  e x p l i c i t e l y  
for  k : 

(lnh(t) --  lnh o + flt)~ v ln(x3x4) 
k = r0(1 - -  exp{-- 0c t}) (6) 

H e n c e  t h e  t i m e  cour se  of  T S H  p l a s m a  c o n c e n t r a t i o n  w i t h  
h( t )  a n d  h o in ~ U / m l ,  is g i v e n  b y :  

{ kr~ ( 1 -  exp{-- at}) --  fit} (7) h(t) = h0ex p a v ln(xax4"--------~ 

Applications and conclusions. Since  t h e  r i g h t  h a n d  s ide  
of  e q u a t i o n  6 c o m p r i s e s  o n l y  m e a s u r a b l e  va l ue s  of  con -  
s t a n t s  a n d  va r i ab l e s ,  t h i s  e q u a t i o n  w a s  u s e d  to  c a l c u l a t e  
t h e  i n d i v i d u a l  r a t e  c o n s t a n t s  ki  of  c o n t r o l  p e r s o n s  (g roup  
A) a n d  p a t i e n t s  (g roup  B a n d  C) f r o m  e x p e r i m e n t a l  d a t a  
as  o u t l i n e d  above .  T h e  r e s u l t i n g  s ing le  k i -va lue s  a n d  
t h e i r  m e a n s  a re  l i s t ed  in  t h e  t ab l e .  T h e  ove ra l l  nu l l  h y p o -  
thes i s ,  t h a t  t h e  kls  of  t h e  3 g r o u p s  s t e m  f r o m  t h e  s a m e  
p o p u l a t i o n ,  is r e j e c t e d  b y  t h e  n o n p a r a m e t r i c  r a n k  t e s t  
of  K r u s k a l  a n d  Wa l l i s  u s i n g  as  c r i t e r i on  Z 2 > C(0.0005;  
2)~,7. B y  S c h e f f C s  p r o c e d u r e s  all  l i nea r  c o n t r a s t s  
a m o n g  t h e  m e a n s  of  t h e  3 g r o u p s  are  s i g n i f i c a n t  w i t h  
p < 0.01 b y  p o s t  hoc  c r i t e r i o n  e x c e p t  for  g r o u p  C v e r s u s  
A a n d  B. T h e r e f o r e  i t  c a n  be  c o n c l u d e d  t h a t  t h e  l a rge  r a t e  
c o n s t a n t s  k i  in  e u t h y r o i d i s m  are  d i f f e r e n t  f r o m  t h e  s m a l l  
ones  in h y p e r t h y r o i d i s m ,  w h e r e a s  t h e  k is  in  h y p o t h y r o i d -  
i s m  h a v e  a n  i n t e r m e d i a r y  pos i t i on .  
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The ra te  cons t an t s  k~ of T S H  secret ion can be considered 
as measure  of p i t u i t a r y  t h y r o t r o p i c  responsiveness  to 
T R H  normal ized  for t r i i odo thyron ine  and  thyroxine .  The 
responsiveness  is h ighes t  in eu thyro id ism,  reduced  in 
p r i m a r y  hypo thy ro id i sm ,  and  lowest  in hype r thy ro id i sm.  
These differences indica te  t h a t  the  respons iveness  to 
T R H  is no t  only  a func t ion  of feedback  inhib i t ion  by  
t r i iodo thyron ine  and  thy rox ine ,  b u t  also a func t ion  of 
h i the r to  u n k n o w n  factors.  Neurogenic  amines  and  poly-  

pep t ides  of h y p o t h a l a m i c  origin are to be cons idered  as 
possible candida tes .  
E q u a t i o n  7 can be appl ied  to p red ic t  the  t ime  course of 
T S H  concen t ra t ion  in p l a sma  of individuals  af ter  T R H  
s t imula t ion ,  especial ly values  a t  t ime  t o the r  t h a n  t = 0 
and  t = 20 rain. Examples ,  one ou t  of each group,  are 
shown  in the  figure. The congruency  of the  measured  d a t a  
w i th  the  ca lcula ted  po in t s  is fair ly good, t hus  suppor t ing  
the  va l id i ty  of the  a s sumpt ions  t aken  in to  account .  

The effects of cont inuous  ch loro form and halothane  anes thes ia  on p l a s m a  
prolact in  levels  in o v a r i e c t o m i z e d  e s t rogen- trea ted  rats  1 
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Summary. In  ovar iec tomized,  e s t rogen- t r ea ted  ra ts  bear ing indwel l ing aort ic  ca the ters ,  con t inuous  inha la t ion  of chloro- 
fo rm or ha lo thane  resul ted  in increases in p lasma  pro lac t in  levels 10 min  af ter  the  exposure  to the  anes the t ics .  The 
p l a sma  pro lac t in  levels over  the  subsequen t  2 h, however ,  were no t  s ignif icant ly  d i f fe rent  f rom t h a t  of the  control  
animals .  

Prev ious  s tudies  f rom our l abo ra to ry  examined  the  in- 
f luence of in jec table  and  inha la t ion  anes the t ics  on pro-  
lac t in  release 3-5. E t h e r  increased p l a sma  pro lac t in  levels 
in b o t h  ovar iec tomized  and  ovar iec tomized,  es t rogen-  
t r e a t e d  ra ts  3-5 whereas  m e t h o x y f l u r a n e  (MF) increased 
p lasma  pro lac t in  only  in e s t rogen- t r ea t ed  ra ts  5. The pres-  
en t  s t u d y  was pe r fo rmed  to  de t e rmine  the  effects of 2 
addi t iona l  inha la t ion  anes the t ics ,  ch loroform and  halo-  
thane ,  on p l a sma  pro lac t in  levels in ovar iec tomized,  
e s t rogen- t r ea t ed  rats .  
Materials and methods. Mature  female Sprague-Dawley  
ra ts  weighing 225-250 g were ovar iec tomized  and  housed  
in a room wi th  control led t e m p e r a t u r e  (23 • 2~ and 
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The influence of continuous chloroform and halothane anesthesia on 
plasma prolactin levels in ovariectomized, polyestradiol phosphate- 
injected rats. Plasma prolactin levels are expressed as ng/ml change 
from the initial levels. Values represent the mean • SEM at each 
point. Statistical comparisons were made between the control and 
e x p e r i m e n t a l  groups at the same time periods. ** p < 0.01. 

l ight ing (14 h light,  10 h darkness ,  l ights  on a t  06.00 h). 
2-3 weeks later,  a ca the t e r  was inser ted  into the  left 
carot id  as descr ibed in detai l  e lsewhere a. A t  the  t ime  of 
ca ther iza t ion  0.5 mg of po lyes t rad io l  p h o s p h a t e  (1 mg 
E s t r a d u r i n  | Ayers t  Laborator ies)  was  admin i s t e red  s.c. 
to  each rat .  The w i t h d r a w a l  of blood samples  began  1 
week af ter  ca the te r iza t ion .  The expe r imen ta l  p rocedure  
was as follows: on the  d a y  of sampl ing  be tween  08.00 and 
09.00 h an ex tens ion  was  a t t a c h e d  to  the  indwell ing 
ca the t e r  and  the  an imals  were lef t  und i s tu rbed  for a t  
least  60 min.  Af te r  th is  equi l ibra t ion  period,  a control  
sample  (0.6 ml) was w i t h d r a w n  (t ime 0). Af te r  each blood 
sample  was obta ined ,  t he  volume was replaced wi th  an 
equal  vo lume of saline w a r m e d  to  37~ In  the  cont ro l  
group subsequen t  blood samples  were  ob ta ined  a t  10, 30, 
60 and  120 min.  In  t he  expe r imen ta l  groups,  a f ter  the  
0 min  sample,  the  an imals  were anes the t i zed  in a large jar  
s a tu ra t ed  wi th  e i ther  ch loroform or ha lo thane  (Fluo- 
t h a n e  | Ayers t  Laborator ies)  vapor  and ma in t a ined  under  
con t inuous  anes thes ia  using a nose cone for the  dura t ion  
of the  e x p e r i m e n t  (120 min).  Add i t iona l  blood samples  
were ob ta ined  10, 30, 60 and  120 rain a f te r  t he  in i t ia t ion  
of anesthes ia .  The b lood samples  were immed ia t e ly  
d i lu ted  wi th  an equal  vo lume  of chil led p h o s p h a t e  buffer  
saline (pH 7.6) and  cent r i fuged a t  3 ~ The p lasma  ob- 
t a ined  was s tored  f rozen a t  - -20~ P l a s ma  pro lac t in  
levels were assayed by  the  double  a n t i b o d y  rad io immuno-  
assay s a t  2 d i lu t ions  each  in dupl ica te .  R a t  p ro lac t in  
N I A M D D - R P - 1 ,  w i th  a p o t e n c y  of 11 IU/mg ,  was the  
s t anda rd .  P l a sma  pro lac t in  values  are expressed  as ng /ml  
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