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A R a d i o - I m m u n o a s s a y  f o r  t h e  D e t e r m i n a t i o n  of  

T h y r o i d  S t i m u l a t i n g  H o r m o n e  

T h y r o i d  s t i m u l a t i n g  h o r m o n e  (TSH) is a m ucop r o t e i n  
of molecu la r  w e i g h t  b e t w e e n  20,000 and  30,000. A pure  
s ample  of th i s  h o r m o n e  is no t  a t  p r e s en t  ava i l ab le ;  the  
p r e p a r a t i o n s  of BATES a n d  CONDLIFFE 1-3, a l t h o u g h  h o m o -  
geneous  in t he  u l t r acen t r i fuge ,  are  found  to con ta in  
severa l  c o m p o n e n t s  a f t e r  e lec t rophores is  in s t a rch  gel. 
Th i s  h e t e r o g e n i c i t y  is caused  b y  t he  presence of several  
ac t ive  f rac t ions .  T h e  lack of a pure  sample  of T S H  makes  
the  des ign  of a n  i m m u n o a s s a y  for T S H  especial ly difficult .  

Desp i t e  t h e  h e t e r o g e n i c i t y  of the  ava i lab le  p repa ra -  
t ions ,  severa l  a u t h o r s  h a v e  es t ab l i shed  t h e  an t igen ic i ty  
of T S H .  Th i s  a n t i g e n i c i t y  h a s  been  d e m o n s t r a t e d  in vitro, 
us ing  h e m a g g l u t i n a t i o n  a n d  aga r  diffusion t echn iques  4-s. 
Dif fe ren t  a u t h o r s  e-x0 h a v e  s h o w n  t h a t  an t ibod ies  aga ins t  
T S H  neu t r a l i ze  t he  in vitro a n d  in  vivo biological  effect 
of T S H .  A n t i s e r u m  a g a i n s t  b o v i n e  T S H  neutra l ized,  in 
b o t h  sys tems ,  t he  a c t i v i t y  of b o v i n e  and  of h u m a n  T S H .  
Ten  to  t w e n t y  t imes  more  a n t i b o v i n e  s e rum is requi red  
to n e u t r a l i z e  h u m a n  T S H  t h a n  is requ i red  to  neu t ra l ize  
a s imi la r  q u a n t i t y  of b o v i n e  T S H .  Similar ly ,  twen ty - f ive  
t imes  more  a n t i b o v i n e  s e r u m  t h a n  a n t i h u m a n  se rum is 
r equ i r ed  to  neu t r a l i ze  t h e  t h y r o t r o p h i c  effect  of myxoede-  
mic  s e r u m  e. 

UTIGER 11 h a s  r ecen t l y  s h o w n  t h a t  t he  an t ibod ies  elicited 
b y  h i g h l y  pur i f i ed  h u m a n  a n d  b o v i n e  T S H  are species 
specific a n d  no  cross r eac t i on  occurs  be tween  a n t i h u m a n  
s e r u m  a n d  b o v i n e  T S H .  W h e r e  a cross reac t ion  has  been  
s h o w n  to  occur,  i t  is p r o b a b l e  t h a t  t he  samples  of T S H  
used were  n o t  a d e q u a t e l y  pur i f ied  and  an t ibod ies  were 
fo rmed  aga in s t  the  severa l  f rac t ions  of t he  TSH,  produc-  
ing a n  a n t i s e r u m  capab l e  of neu t r a l i z i ng  homologous  and  
he te ro logous  T S H .  

Once T S H  h a d  been  s h o w n  to be  ant igenic ,  several  
groups  a t t e m p t e d  to e s t ab l i sh  a n  i m m unoas s ay .  An  assay  
us ing  t he  i n h i b i t i o n  of h e m a g g l u t i n a t i o n  of e ry th rocy te s  
sens i t ized  to  T S H  is v e r y  sensi t ive ,  p rov ided  t h a t  the  
T S H  is d e t e r m i n e d  in buffer .  Th i s  assay  can  de t ec t  as 
l i t t le  as 0.02 or  0.04 m U  of T S H  in buffer ,  b u t  does no t  
give a n y  resu l t s  w h e n  app l ied  to biological  l iquids (serum 
or u r ine  1~). T h e r e  seem to  be  non-specif ic  inh ib i to r s  in the  
biological  f lu ids ;  a g g l u t i n a t i o n  can  be d e m o n s t r a t e d  b u t  
n o t  i n h i b i t i o n  of a g g l u t i n a t i o n  b y  t he  an t i se rum.  In  the  
ear ly  s tages  of t he  r a d i o - i m m u n o a s s a y  repor ted ,  s imi lar  
diff icul t ies  were  e n c o u n t e r e d .  T S H  could be de t e rmined  
in buf fe r  b u t  n o t  in  s e rum or  p l a s m a  n.  E x p e r i m e n t s  were 
t h e n  ca r r ied  o u t  to  d e t e r m i n e  t he  o p t i m a l  cond i t ions  for 
t he  a s say  in s e r u m  a n d  i t  is now  possible  to  assay  T S H  in 
biological  fluids.  

Material and methods. T h e o r y :  Th i s  assay  is based  on 
t he  HALES a n d  I:~-ANDLE 1~ i m m u n o a s s a y  for insul in  and  
on  t he  a s say  for A C T H  descr ibed  b y  FELBER 14. T S H  
b o u n d  to  a n t i b o d i e s  is p r e c i p i t a t e d  b y  the  add i t i on  of 
an t i -y -g lobu l ins ;  t h e  p r e c i p i t a t e d  complex  is t h e n  isola ted 
f rom t h e  m e d i u m  b y  f i l t r a t i on  t h r o u g h  Oxoid m e m b r a n e  
filters. De ta i l s  of t h e  t i m i n g  of t he  a s say  and  the  reac t ions  
t a k i n g  p lace  a t  each  s tage  are  g iven  in Table  I. 

Labe l l ing  of T S H  w i t h  I131: T h r e e  p r e p a r a t i o n s  of T S H  
h a v e  b e e n  used in t he  d e v e l o p m e n t  of t he  assay.  The  first  
is A r m o u r  b o v i n e  T S H ,  t h e  second b o v i n e  T S H  (init ial ly 
12 U I / m g ,  t h e n  6 U l / m g )  w h i c h  was a gif t  f rom Dr. P. G. 
CONDLIFFE, a n d  t he  t h i r d  b o v i n e  TSI-I pur i f ied  in th i s  
l a b o r a t o r y  acco rd ing  to CONDLIVFE 3 f rom t he  f rac t ion  E 
of ~EISFELD 15. 

The  p r e p a r a t i o n  of t he  D al T S H  is car r ied  ou t  us ing  
the  c h l o r a m i n e  T m e t h o d  of GREENWOOD and  HUNTER 18, 
10/~g T S H  be ing  label led  on  each  occasion. The  reac t ion  

mix tu re ,  a f t e r  q u e n c h i n g  w i t h  sod ium m e t a b i s u l p h i t e ,  is 
t r ans fe r r ed  to  a 1.0 × 10.0 c m  c o l u m n  of S e p h a d e x  
G-50. The  equ i l i b ra t ion  of the  c o l u m n  is car r ied  ou t  w i t h  
p h o s p h a t e  buffer  p H  7.4 0 . 0 4 M  c o n t a i n i n g  beef  s e r u m  
a lbumin ,  a n d  the  e lu t ion  is car r ied  o u t  w i t h  p h o s p h a t e  
buffer  p H  7.5 0.01 M c o n t a i n i n g  0 . 1 5 M  NaC1. The  e lua te  
is col lected in 1 ml por t ions  in t u b e s  c o n t a i n i n g  0.1 ml  of 
2% beef s e rum a lbumin .  The  f i rs t  t h r ee  f r ac t ions  c o n t a i n  
l i t t le  or  no r a d i o a c t i v i t y ;  t ubes  4 to  6 c o n t a i n  t he  m a j o r i t y  
of t he  r a d i o a c t i v i t y  a n d  t he  p u r e s t  f r ac t ions  of T S H  
(Figure 1). L a t e r  f rac t ions  c o n t a i n  d i m i n i s h i n g  a m o u n t s  
of r a d i o a c t i v i t y  which  are  composed  of a m i x t u r e  of 
label led p ro te ins  - in p a r t i c u l a r  label led a lbumins .  P a p e r  
e lec t rophores is  is car r ied  o u t  on  each  f r ac t ion  (10 pl  of 
samples ,  p h o s p h a t e  buf fe r  p H  7.4 0 .04M)  for  1 h a t  
400 V w i t h  t he  t a n k s  a t  + 4°C. The  e l e c t r o p h o r e t o g r a m s  
are scanned  in a Nuc lea r  Chicago A c t i g r a p h  (Figure  2A, B). 

Table I. Time-table of TSH radio-immunological test at 4°C 

Time Reaction 

0 h 0.1 ml TSH standard or plasma 
0.1 ml diluted anti-TSH serum 

30 min (antibody-TSH) 

"~- 0.l ml TSH labelled with I tSl 

~ TSH \ 
antibody ~.. TSH*) mixed 3 times with Vortex Mixer 

5 h 0.2 ml anti-y-globulin mixed 3 times with Vortex Mixer 

[(antibody ~ "I'~H... ) -anti-y-globulin] 

22 h filtration of the complex 
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The  f ract ions  which  are the  pures t  on electrophoresis  
are  combined  and the  vo lume  made  up  to  25 ml  wi th  
phospha t e  buffer  conta in ing  0.2% a lbumin  and 1/1000 
mer th io la te .  Al iquots  of the  purif ied prote in  are  s tored 
a t  -- 15°C. The  labelled T S H  is d i lu ted  to  give a final  
d i lu t ion of l i100 for each assay. The  recovered labelled 
T S H  conta ins  abou t  20 to  50 m~g /ml  wi th  a specific ac- 
t i v i t y  of be tween  20 and 50 mclmg.  

Prepara t ion  of the  T S H  an t i se rum:  A commerc ia l  
p repara t ion  was used for the  p roduc t ion  of the  antibodies.  
By  the  use of the  re la t ive ly  impure  T S H ,  the  impor tance  
of the  specific difference be tween  T S H  samples is d imin-  
ished. 

Guinea-pigs  were immunized  wi th  Armour  T S H  by  
weekly  in ject ions  (0.4 ml of 1.00 IU/ml)  of the  prote in  in 
emulsion wi th  F reund ' s  ad juvan t .  

T i t r a t ion  of the  T S H  binding capac i ty  of the  ant i -  
se rum:  The  t i t e r  of the  an t i s e rum was fol lowed dur ing  
the  immuniza t ion .  Di lu t ions  of the  an t i se rum were incu- 
ba ted  wi th  f ixed quant i t i es  of labelled T S H  and precipi-  
t a t ing  ant iserum.  The  h ighes t  t i t e r  was found be tween  
the  4 th  and the  8th week  of immuniza t ion .  
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Fig. 1. Separation of the TSH labelled with I T M  from the other reac- 
tion compounds on a Sephadex G-50 column (phosphate buffer 

0.01M pH 7.5 containing 0.15M NaC1). 

Prec ip i ta t ing  an t i se rum:  In  the  ear ly  stages of t he  
assay, the  prec ip i ta t ing  an t i se rum was produced  by  im- 
muniz ing  rabbi ts  w i th  guinea-pig v-globulins.  For  t he  
last  6 m o n t h s  t he  prec ip i ta t ing  an t i s e rum has been pur -  
chased f rom Bur roughs  WMlcome Ltd. ,  England .  The  
di lut ion a t  which  the  p rec ip i t a t ing  an t i se rum is used 
depends  on the  t i t e r  of the  antibodies.  

S t anda rd  curves :  Armour  T S H  (bovine) is used as a 
s tandard .  S t anda rd  di lut ions are m a d e  in phospha te  buf-  
fer 0 .04M p H  7.4 conta in ing  1 mg /ml  beef a lbumin.  The  
addi t ion  of increasing amoun t s  of unlabel led T S H  to in- 
cubat ions  conta in ing  fixed quant i t i es  of labelled T S H ,  
antibodies,  and prec ip i ta t ing  an t i se rum produces a de- 
crease in the  r ad ioac t iv i ty  bound  to  the  ant ibodies  
(measured as cpm re ta ined  on the  filters). P lo t t ing  the  
cpm on the  fi l ter agains t  the  concen t ra t ion  of t he  un- 
labelled T S H  gives an  exponen t i a l  curve  (Figure 3), 
p lo t t ing  the  c p m  agains t  the  loga r i thm of the  T S H  con- 
cen t ra t ion  produces  a s t ra igh t  line (Figure 4). The  s t ra igh t  
line convers ion is used rout inely,  as this  curve  enables t he  
values  of t he  unknown  T S H  to be  read wi th  precision. 

Assay design:  The  incubat ions  are  carr ied ou t  in smal l  
t es t - tubes  of 1.5 ml  capaci ty .  Fo r  each po in t  t he  following 
volumes  of reagents  are mixed  (see Table  I ) :  (1) 0.1 ml  
of s t andard  T S H  (bovine T S H ,  concen t ra t ion  be tween  0 
and 0.4 mU/0.1  ml) or of the  unknown serum or plasma,  
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Fig. 3. Standard curve showing the decrease in radioactivity held on 
the filter as the non-labelled TSH (expressed in mU) increases. 
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Fig. 2. TSH labelled with I TM. Electrophoresis of a TSH fraction separated on a column of Sephadex G-50, registered on a gas flow 
actigraph {nuclear). (Phosphate buffer pH 7.4, 1 h, 400 V). A, pure fraction of labelled TSH. B, impure fraction. 
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Table II. TSH values according to the conservation of blood (mUlml) 

Not frozen Frozen and thawed 

one time 2 times 3 times 

Number of days after the taking off: 0 day 2 days 

Plasma 0.38 0.32 

Serum 0.31 0.16 

4 days 0 day 2 months 2 days 4 days 

0.19 0.40 0.37 0.40 0.17 

0.19 0.37 0.15 0.19 

(2) 0.1 ml  of d i lu ted  an t ibodies  (the di lut ion varies be- 
t w e e n  1/600 and  1/1600 d e p e n d i n g  on the  an t i se rum 
used).  Leave  30 rain. There  is no difference be tween  30 
min  and  24 h of incuba t ion  before add ing  labelled TSH.  

Af te r  mix ing  w i t h  V o r t e x  mixer ,  t he  tubes  are left for 
4 h a t  4°C and  the  an t ibod ies  p rec ip i t a t ed  b y  the  addi t ion 
of 0.2 ml  p f  p rec ip i t a t ing  an t i s e rum (dilution be tween  1/4 
and  1/8). 

F i l t r a t i on  is carr ied ou t  16 h a f te r  t he  add i t ion  of the  
p rec ip i t a t i ng  an t i se rum.  The  f i l ters  are washed  wi th  
p h o s p h a t e  buffer  con ta in ing  20 mg/ml  of bovine albu- 
min.  The  fi l ters are glued to  ca rdboa rd  discs and dried 
a t  60°C. The r ad ioac t iv i ty  on the  fi l ters is de te rmined  in 
a Nuclear  Chicago Gas -F low counter .  

Resu l t s .  The s t a n d a r d  curves,  ob t a ined  wi th  s t andard  
c o n c e n t r a t i o n s  of unlabel led  T S H  in buffer,  show t h a t  
the  assay  func t ions  for the  de t e rmina t i on  of T S H  in buf- 
fer. As r e p o r t e d  in t h e  discussion,  de te rmina t ions  of 
p l a sma  and  se rum T S H  are possible  if the  relat ive con- 
cen t r a t i ons  of t he  two  an t ibodies  are opt imal .  Table I I  
con ta ins  t he  resul ts  of d e t e r m i n a t i o n s  carr ied ou t  in fresh 
se rum a n d  p lasma,  and  in t he  same fluids af ter  freezing 
and  thawing .  F r e s h  p l a s ma  and  s e r u m  f rom the  same sub- 
jec t  give t h e  same value  for  T S H ;  the  T S H  in se rum is 
however  uns table ,  as the  concen t r a t ion  diminishes  rapidly  
w i t h  freezing and  thawing .  The T S H  in p lasma  is less 
sensi t ive to  freezing and  thawing .  All de te rmina t ions  are 
carr ied ou t  on p l a sma ;  i f . t h e  de t e rmina t i on  canno t  be 
carr ied ou t  on fresh p lasma,  t he  p l a sma  is frozen imme-  
d ia t e ly  a f te r  p repa ra t ion .  S t a n d a r d  bovine T S H  added  
to  t h e  p l a sma  is r ecovered  as seen in th is  following 
example .  P l a s m a  alone,  0.020 mU/0.1  ml ;  T S H  added,  
0.062 m U / m l ;  theore t ica l ,  0.082 mU/0.1  ml;  p lasma 
+ T S H  found,  0.089 mU/0.1  m l -  109%.  As seen in 
Table  IV  the  in jec ted  T S H  is also recovered,  

Table  I I I  conta ins  t he  values  for t he  T S H  in the  p lasma 
of 18 n o r m a l  subjec ts .  The  m e a n  value is 0.38 m U / m l  
p l a sma  a n d  the  values  range  b e t w e e n  0.13 and 0.81 
m U / m l .  These  values  are of t h e  same order  as those  ob- 
t a ined  wi th  t h e  more  sens i t ive  b ioassays lL  
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Fig. 4. Standard curve as shown in Figure 3. The non-labelled TSH 
is plotted as the log of the concentration (raU). 

Table IV shows our  f i rs t  resul ts  of T S H  values  o b t a i n e d  
in pa t i en t s  wi th  thyro id  disorders .  

They  are only pre l iminary  resul ts  but ,  as can  be seen, 
hyper thyro ids ,  w h e t h e r  t r ea ted  or not ,  have  no rma l  
values of TSH.  This is no t  surpr is ing,  as b lood of hype r -  

Table III. TSH values in human plasma 

Methods Authors Euthyroidism 

Histological 
(colloid) 

Tadpole growth 

113t discharge: 

in guinea-pig 
in mouse 
in chicken 

in vitro: 
11st discharge by 
thyroid slices 

Radio- 
immunological 
test 

DE ROBERTIS ls 0.25--0.5 

DI GEORGE et al. x9 0-1.0 

ADAMS et al. ~ 0-0.0I 
MAcK*zNzlES, at 0-0.16 
GILLILAND and STRUDWICK sit 0.29-0.54 
BATES et al. ss 0.50 

(o.1-~.o) 

BOTa'ARI ~4 0.37 (women) 
0.22 (men) 

UTtGER et al. At, 0 
our own results 0.38 

(o.13-o.81) 

Table IV. Preliminary results of TSH value in the plasma (mU/ml) 

Number Mean Values 
of cases range 

1. Euthyroidism 18 0.38 

2. Hyperthyroidism 8 0.26 

3. Hyperthyroidism 
treated with I TM 6 

4. Hypothyroidism 4 

5. 24 h after a 3-day 
treatment with TSH 2 2.6; 1.7 

(0.13-0.81) 
(0.04-0.68 

0.43 (0.10-0.98) 

2.2; 3.8; 1.0; 8,8 

1~ j .  ROBBI~S, J. RALL, and P. G. CONOLIFeE, in Hormones in Blood 
(Ed.: C. H. GRAY and M. L. BACHARACg; Academic Press, 1961), 
p. 49, 

x8 E, DE ROBERTIS, J. clin. Endocr. Metab. 8, 956 {1948). 
19 A. M. Dt GEORGE, S. A. D'ANGELO, and K. E. PASCHKIS, J. olin. 

Endocr. Metab. 17, 842 (1957). 
~o D. D. ADAMS and H. D. PuRvEs, Canad. J. Biochem. Physiol. 35, 

993 (1957). 
it j .  M. MACKENZIE, Proc. Soc, exp. Biol. Med. 95, 736 {1957). 
as I. C. GILL[LAUD and J. I. STRUD~A'ICK, Brit. Med. J. 1956 i, 378. 
25 R. W. BATES, M. M. GARRISON, and T. B. HOWARD, Endocrinology 

65, 7 (1959). 
34 p. M. BOTTARI, J. Endocrinol. 17, 19 (1958). 
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t h y r o i d s  c o n t a i n s  a n o t h e r  T S H  s t i m u l a t i n g  f ac to r :  t h e  
long  a c t i n g  t h y r o i d  s t i m u l a t o r  (LATS)9, ~n w h i c h  is n o t  
m e a s u r e d  in t h i s  r a d i o - i m m u n o l o g i c  a s say  for T S H .  

Discussion and conclusions. T h e  r a d i o - i m m u n o a s s a y  for  
T S H  descr ibed  here  is, in  pr inciple ,  s imple,  b u t  in p r ac t i c e  
i t  d i sp lays  severa l  diff icult ies.  T h e  f i rs t  p r o b l e m  is t h a t  of 
t he  specif ic i ty  of t he  T S H  a n d  of t h e  an t ibod ies ,  A l t h o u g h  
UTIGER n,  work ing  w i t h  h igh ly  pur i f i ed  h u m a n  a n d  b o v i n e  
T S H ,  has  d e m o n s t r a t e d  abso lu t e  species specif ici ty,  we 
h a v e  t a k e n  a d v a n t a g e  of t h e  lesser p u r i t y  of c o m m e r c i a l  
T S H  to  p roduce  a n t i b o d i e s  w h i c h  b i n d  b o t h  h u m a n  a n d  
b o v i n e  T S H .  These  a n t i b o d i e s  enab le  t h e  a s say  to  be used  
for  t h e  d e t e r m i n a t i o n  of h u m a n  T S H  whi le  us ing  b o v i n e  
T S H  b o t h  as a s t a n d a r d  a n d  as t h e  labe l led  p ro te in•  

The  label led  T S H  as p r o d u c e d  b y  t h e  t e c h n i q u e  de-  
ta i led  he re  is free f rom n o n - T S H  c o n t a m i n a n t s ;  i t  is n o t  
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Fig. 5. Antibody titration curve. Varying dilutions of antibodies are 
added to constant amounts of labelled TSH and of anti-y-globulins. 
At each dilution of the antibody buffer alone, a standard of TSH 
and a plasma are incubated. The optimal dilution for the antibodies 

tested lies between 1/600 and 1/800. 
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Fig. 6. Precipitating antiserum curve. Varying dilutions of precipi- 
tating serum are added to constant amounts of labelled TSH and of 
antibodies. At each dilution of the precipitating antiserum buffer 
alone, a standard of TSH and a plasma arc incubated. The optimal 
dilution for the precipitating antiserum tested lies between I/4 

and 1/5. 

ye t  k n o w n  w h i c h  f r ac t ions  of t h e  T S H  are  label led.  T h e  
label led  p r o t e i n  c a n  be  s to red  for  u p  to  t h r e e  weeks  a t  
--  15 ° C. T h e  g r ea t e s t  d i f f i cu l ty  in  e s t ab l i sh ing  t h i s  m e t h -  
od  ha s  been  t h a t  of  d e t e r m i n i n g  t he  o p t i m a l  d i lu t ions  of 
t h e  a n t i b o d i e s  a n d  of t he  p r e c i p i t a t i n g  a n t i s e r u m .  In  
F igu re  5 t h e  resu l t s  of a d i lu t ion  cu rve  of t h e  an t ibod ie s  
are  shown.  The  c o n c e n t r a t i o n  of t h e  p r e c i p i t a t i n g  an t i -  
s e r u m  was c o n s t a n t  t h r o u g h o u t  a n d  a t  each  c o n c e n t r a t i o n  
of a n t i b o d y  buffer ,  s t a n d a r d  T S H  a n d  p l a s m a  were  incu-  
ba t ed .  As can  be  seen, t he  s e r u m  a n d  s t a n d a r d  cu rves  
cross a n d  re-cross  as t h e  a n t i b o d i e s  are  d i lu ted .  A t  h i g h  
c o n c e n t r a t i o n s  of the  a n t i b o d i e s  (1/200) t h e  c p m  he ld  on  
t h e  f i l ter  in t h e  p resence  of t h e  s e rum are  h i g h e r  t h a n  t h e  
c p m  in t h e  presence  of bu f f e r  a lone.  A t  such  c o n c e n t r a t i o n  
of t h e  an t ibod ie s ,  t he re  m a y  be  a non-spec i f ic  p r e c i p i t a t i o n  
of t h e  labe l led  T S H  in t h e  p resence  of s e r u m ;  t h i s  non -  
specif ic  effect  r ende r s  h i g h  c o n c e n t r a t i o n s  of  a n t i b o d i e s  
u n s u i t a b l e  for  s e r u m  d e t e r m i n a t i o n s .  A t  h i g h e r  d i lu t ions  
of t h e  a n t i b o d i e s  (1/800), t he  s t a n d a r d  T S H  concen t r a -  
t ions  displace  the  labe l led  T S H  p r o p o r t i o n a l l y  to  t he i r  
c o n c e n t r a t i o n s  a n d  t h e  s e r u m  va lue  falls in  t h e  zone be-  
tween  t he  0 a n d  t he  h i g h e s t  s t a n d a r d .  A t  t h e  h ighes t  
d i lu t ions  (1/3200), t he  a n t i b o d i e s  do n o t  b i n d  e n o u g h  
label led  T S H ,  a n d  d i s p l a c e m e n t  is c o m p l e t e  b y  t h e  
lowes t  s t a n d a r d .  A t  tow a n t i b o d y  c o n c e n t r a t i o n s ,  non -  
specific r eac t i ons  h a v e  b e e n  obse rved  s imi la r  to  those  
r e p o r t e d  b y  PASCASIO 8 in  t h e  h e m a g g l u t i n a t i o n  t e s t  a n d  
b y  U~IGER n in  r ad io - immuno log i ca l  tests .  T h e  d i lu t ion  
of t he  a n t i b o d i e s  to  1/800 gives a s y s t e m  w h i c h  a p p e a r s  
free f rom ar te fac t s ,  a n d  solely isotopic  d i l u t i o n  causes  a 
change  in t he  T S t t  b o u n d  to t h e  a n t i b o d i e s ;  u n d e r  sui t -  
ab le  condi t ions ,  t h e  d i m i n u t i o n  in t h e  label led  T S H  
b o u n d  is p r o p o r t i o n a l  to  t h e  un labe l l ed  T S H  presen t .  

The  a m o u n t  of p r e c i p i t a t i n g  a n t i s e r u m  a d d e d  to each  
t u b e  m u s t  be  a d e q u a t e  to  p roduce  comple t e  p r e c i p i t a t i o n  
of t he  an t ibod ies .  A t  v e r y  h i g h  a n d  low c o n c e n t r a t i o n s  of 
t h e  p r e c i p i t a t i n g  a n t i s e r u m ,  non-spec i f ic  r eac t i ons  occur  
w h i c h  in te r fe re  w i t h  t h e  p r e c i p i t a t i o n  (see F i g u r e  6). The  
B u r r o u g h s  %Vellcome p r e c i p i t a t i n g  a n t i s e r u m  is used  a t  a 
d i l u t i on  of b e t w e e n  1/4 a n d  115• 

T h e  i m p o r t a n c e  of t h e  r e l a t i ve  c o n c e n t r a t i o n s  of t he  
a n t i b o d i e s  a n d  of t h e  p r e c i p i t a t i n g  a n t i s e r u m  is such  t h a t  
t h e  c o n c e n t r a t i o n s  m u s t  be  r e - ca l ib ra t ed  each t i m e  e i the r  
of t h e  two  a n t i s e r a  is changed .  

Desp i t e  t h e  dif f icul t ies  of t h e  m e t h o d ,  t h i s  radio-  
i m m u n o a s s a y  for  T S H  is t h e  on ly  a s say  w h i c h  is suffi- 
c i en t l y  sens i t ive  to  d e t e r m i n e  n o t  on ly  t he  h y p e r  and  
n o r m a l  va lues  b u t  also t h e  s u b - n o r m a l  values2~,2% 

Rdsumd. Les a u t e u r s  p r 6 s e n t e n t  u n  dosage  rad io-  
i m m u n o l o g i q u e  q u a n t i t a t i f  de  la  t h y r 6 o s t i m u l i n e .  Les 
c o n d i t i o n s  o p t i m a l e s  p o u r  son  a p p l i c a t i o n  en  r u e  de 
m e s u r e r  la T S H  endog~ne  s o n t  6tudi6es.  Ce t t e  m d t h o d e  
es t  t r~s  sensible  e t  p e r m e t  de  m e s u r e r  jusqu '& 5 # U  de 
T S H  n o n  marqu6e .  Les p r e m i e r s  rdsu l t a t s  o b t e n u s  chez 
l ' h o m m e  son t  pr6sent6s .  
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