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quan t i t i e s  of cor t icot rophin .  The admin i s t r a t ion  of doses 
of cor t i co t rophin  wh ich  approach  the  min imal  quant i t i es  
requi red  for s t imula t ion  of t he  adrenal  cor tex  are valuable  
in de te rmin ing  the  sens i t iv i ty  of the  gland. The procedure  
also has value in the  biological a s s a y  of cor t ico t rophin  
and  its syn the t i c  analogues,  using m a n  as the  t e s t  animal.  
There  appears  to be no difference be tween  t h e  degree of 
adrena l  s t imula t ion  p roduced  by  DW-75 and  synac then  
when  given i.v. in nanog ram amoun t s  ~~ 

Rdsumd. L'ac t iv i t6  de la cor t i co t rophine  porcine a u n e  
dur6e plus longue que celle du DW-75, q u a n d  on l ' admi-  
nis t re  en quant i t6s  6gales, bas6es sur un tes t  biologique. 
Le DW-75 a u n e  du%e d 'ac t iv i t6  plus longue par  inject ion 

in t raveneuse  que par  inject ion in t ramuscula i re .  Une  quan-  
t i t6 n a n a g r a m m e  du DW-75 a la mSnle act ion s t imu lan te  
adr6nocort icale  que le synacth~ne.  
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The Relationship Between Human Chorionic Somato-Mammotropine Hormone and Thyrostimuline 
in Biological and Radioimmunological Assays 

A new pro te in  ho rmone  was isolated and purif ied in 
recen t  years  f rom the  p lacen ta  1,2. I t  was found in the  
blood of p r egnan t  women  and in cases of chorionic 
t u m o u r  a,4. This hormone,  h u m a n  chorionic s o m a t o - m a m -  
mot rop ine  (HCSM), has previously  been called h u m a n  
p lacen ta l  lactogen (HPL),  chorionic g rowth  hormone,  
pro lac t ine  (CGP) and  p lacenta l  purif ied p ro te in  ho rmone  
( P P P H )  5. 

A cross react ion be tween  th is  ho rmone  and the  somato-  
t rop in  STH was observed",7;  moreover  the  HCSM has 
a biological act ion similar  to  STH and  also to prolac t in  
ac t ion  ~, 2, ~-s. 

This  p lacenta l  ho rmone  has a molecular  weight  be- 
tween  36,000 and 38,0009,1~ and  possesses some similar  
amino  acid composi t ion  and a sequence wi th  one pa r t  of 
the  STH chain ~0-12. These last  observa t ions  might  explain  
the  cross react ion exist ing be tween  STH and HCSM and 
the  high level of STH found bo th  wi th  rad io immuno-  
assay and wi th  biological assay dur ing  the  pregnancy .  
This increase, however,  is no t  due to STH bu t  to HCSM. 
Indeed  YEN et a l )  3 have  shown t h a t  STH is not  increased 
dur ing  p regnancy ;  moreover ,  the  growth  hormone  canno t  
in terfere  wi th  the  HCSM values, as these  are abou t  a 
t housand  t imes  more  e levated  t h a n  the  STH values. A 
r ad io immunoassay  had  been developed for the  deter-  
mina t ion  of HCSM in blood and biological fluids a, 4,14,15,~1. 
Since in the  s ta te  of p regnancy  an increased level of 
p la sma  T S H  1~ was observed,  it  appears  necessary  to check 
also the  possibi l i ty  of an interference of the  HCSM or of 
a cross react ion be tween  HCSM and  T S H  in radio- 
immunologica l  and biological assays. T S H  could have  
some similar  amino acid sequence wi th  HCSM which 
would react  wi th  the  an t i se rum in the  r ad io immuno-  
assay, or could have  some TSH-l ike  biological ac t iv i ty .  
These problems are the  purpose  of th is  paper .  

Methods. The r ad io immunoassay  of HCSM was de- 
scr ibed recent ly  4. The r ad io immunoassay  for the  T S H  
was establ ished,  as previous ly  explained,  using b o t h  
bovine  or h u m a n  T S H  ant i sera  17,18 and  the  biological 
assay of T S H  according to MACKENZIE'S me thod  ~". 

Results.  The Figure shows the  decreasing rad ioac t iv i ty  
of t he  an t igen -an t ibody  complex,  as increasing quant i -  
t ies of unlabelled HCSM (kindly suppl ied  by  Dr. P. Neff, 
I su t  Sclavo, Siena, I taly)  are added  to  the  incubat ion  
medium.  W h e n  TSH,  e i ther  bovine or human ,  is added,  
no change in the  b ind ing  capac i ty  occurs. No cross 
react ion is observed be tween  HCSM and  T S H  in the  
r ad io immunoassay  of the  HCSM. In a second expe r imen t  

we have  s tud ied  the  possible inf luence of increasing 
quant i t i es  of H C S M  on the  T S H  rad io immunoassay .  No 
p ropor t iona l i ty  was observed and under  a d i lu t ion of 
HCSM of 10 ~g/ml of HCSM, no T S H  was de tec ted ;  bu t  
wi th  a concen t ra t ion  of 100 ~g/ml or more,  a mean  value 
of 0.27 mU of T S H  per  mil l igram of HCSM was de tec ted ,  
in the  case of the  r ad io immunoassay  using the  Un i t ed  
Sta tes  P h a r m a c o p a e  (USP) bovine  T S H  reference s tand-  
ard and bovine  ant ibodies .  W i t h  the  h u m a n  T S H  
s t an d a rd  A of Nat iona l  I n s t i t u t e  of Medical Research  
(London) (NIMR),  and h u m a n  T S H  ant ibodies  a mean  
of 0.19 m U  of T S H  per  mil l igram HCSM was found.  If  
we suppose a mean  value of 10 ~g/ml of HCSM dur ing  
pregnancy,  it  would indicate  a co n t ami n a t i o n  in T S H  of 
0.0027 or 0.0019 m U / m l  of p lasma for the  bovine  or 
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h u m a n  T S H  respect ively  (as de t e rmined  by  the  radio- 
immunoassay) .  

By  the  T S H  biological assay a mean  TSH-l ike  ac t iv i ty  
of 0.30 m U / m g  of HCSM was found.  This  would give, 
dur ing  pregnancy ,  a TSH-l ike  ac t iv i ty  of 0.003 m U / m l  
of plasma.  This  value would  be unde tec tab le  by  the  
biological assay. W i t h  HCSM prepara t ion ,  previously  
incuba ted  wi th  T S H  an t i s e rum before the  biological 
assay, or when  incuba ted  wi th  HCSM ant iserum,  no 
TSH-l ike  ac t iv i ty  was present .  These resul ts  suggested 
t h a t  t he  TSH-l ike  ac t iv i ty  found in the  HCSM prepara-  
t ion could be due to a sl ight con t amina t i on  wi th  a TSH-  
like mater ia l  isolated f rom placenta .  This con tamina t ion  
would represen t  only abou t  0.5 7g/rag of HCSM and  
would no t  interfere  e i ther  w i th  the  HCSM or wi th  the  
T S H  rad io immunoassay .  The T S H  increase dur ing 
p r egnancy  was abou t  a threefold  e levat ion  (from 0.19 
m U / m l  to 0.45 mU/ml )  and  th is  occurred as early as 
af ter  t he  s ix th  week. This level remains  e levated  dur ing 
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The effect of human and bovine TSH on the reaction between 
HCSM-I TM and HCSM antiserum. Note the absence of cross reaction 
between HCSM and TSH either from bovine or human origin. 
HCSM antiserum 1/5000 with increasing quantities of unlabelled 
HCSM (@--@), bovine TSH ( x - - -  x ), human TSH (O- - -0 ) .  mU of 
human TSH expressed according to the reference of human TSH 
standard prepared by the National Institute for Medical Research 
(NIMR), Mill Hill, London. mU of TSH expressed according to 
the bovine reference standard established by the United States 
Pharmacopae (USP). 

p regnancy  wi th  a fu r ther  increase a round  the  34th week. 
The presence  of a h igh  level of HCSM would  then  increase 
the  T S H  level by  only 1/100 and  could no t  be responsible  
for the  high T S H  level observed dur ing pregnancy .  The 
reason for th is  b lood T S H  increase dur ing  p regnancy  
remains  unknown.  The possible role of HCG was tes ted  
and was found no t  to in terfere  w i th  TSH.  

Discussion. In  conclusion no cross reac t ion  occurs 
be tween  HCSM and T S H  in rad io immunoassay .  The 
HCSM tes ted  in the  T S H  rad io immunoassay  shows a 
s l ight  TSH-l ike  ac t iv i ty  of 0;27 m U  of T S H / m g  of 
HC SM in the  bovine  r ad io immunoassay  and  of 0.19 m U / m g  
of HCSM in the  h u m a n  T S H  system,  a n d  of 0.30 m U / m g  
of HCSM in the  biological assay. This s l ight  TSH-l ike  
ac t iv i ty  is no t  responsible  for the  increased T S H  level 
found  dur ing pregnancy .  This la t te r  could be due to  a 
TSH- l ike  ac t iv i ty  s e c r e t e d  by  the  p l acen ta  2~ As th is  
TSH-l ike  ac t iv i ty  was suppressed  by  T S H  and HCSM 
ant ibodies ,  it  m a y  be due to t races  of TSH-l ike  mater ia l  
in HCSM prepara t ion .  F u r t h e r  inves t iga t ion  on t h i s  
po in t  is being made .  

Rdsumd. Les au teurs  m o n t r e n t  qu ' i l  n ' ex i s te  pas  d ' in t e r -  
f6rences et  de r6act ion crois6e ent re  la thyr6os t imul ine  
et  l ' ho rmone  placentai re ,  la HCSM (human  chorionic 
s o m a t o - m a m m o t r o p i n e  hormone)  lors des d6 te rmina t ions  
respect ives  de ces hormones  par  tes t  r ad io immunolo-  
gique. L ' H C S M  n ' e s t  donc pas responsable  de l ' augmen-  
ta t ion  de la T S H  p lasmat ique  observ6e au cours de la 
grossesse. 
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Determination of Human and Bovine Growth Hormones  in the Physiological  Range by the Immuno-  
electroadsorption Method 

The new and rapid  immunoe lec t roadso rp t ion  m e t h o d  
( lEA) for measur ing  an t i gen -an t i body  react ions  has  been 
descr ibed in previous  art icles 1-4 and the  resul ts  ob ta ined  
wi th  th is  m e t h o d  for the  de t e rmina t i on  of circulat ing 
bovine  and h u m a n  growth  hormones  are p resen ted  in 
th is  note.  

In  brief, the  l E A  tes t  consis ts  in carrying out  2 suc- 
cessive e lec t roadsorpt ions  on a ch romium coated glass 
slide w i th  the  help of a smal l  electric cu r ren t  (300 aA) 
wi th  the  proper  polar i ty.  The an t igen  is depos i ted  in the  
first  and  the  an t i body  in the  second adsorpt ion .  W h e n  
the  i m m u n e  serum used in t he  second adsorp t ion  is 
homologous  to the  ant igen,  t he  adsorbed  layer  is th icker  
t h a n  t h a t  adsorbed  f rom the  same an t i se rum when  no 
an t igen  was p re sen t  in the  f i rs t  adsorpt ion .  For  all tech-  
nical detai ls  see the  me thod  by  A. ROTHEN et  al. ~. 

The following procedure  was adop ted  for tes t ing  the  
appl icabi l i ty  of the  I E A  m e t h o d  to the  de t e rmina t ion  
of t h e  concen t ra t ion  of  h u m a n  growth  ho rmon e  in a 
serum. K n o w n  amoun t s  of g rowth  ho rmone  s were dis- 

solved in a 0.001 M buffer  solut ion of veronal  conta in ing  
2% norma l  hufiaan serum. The p H  of th is  solut ion (7.7) 
was much  above  the  isoelectric po in t  of the  ho rmone  
(4.9). This  was the  reason for hav ing  the  slides posi t ively  
charged  dur ing t h e  e lect roadsorpt ion.  
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