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Production of antibodies to anterior pitui- 
tary hormones became a subject of contro- 
versy following the report of Collip and 
-Anderson that animals receiving repeated in- 
jections of TSH and gonadotrophin became 
refractory to these hormones( 1.2). The re- 
sults of subsequent work on this subject were 
conflicting : even where evidence of antibody 
formation was obtained, there remained the 
possibility that such antibodies were not to 
the hormone itself, but rather to impurities in 
the hormone preparations (3-7 ) . More re- 
cently, Cruickshank and Currie reported on 
the production of precipitating antibodies to 
human growth hormone. A4CTH and TSH. 
which were not. however. hormone specific 
( 8  ) . I n  the past year, reports have appeared 
which present evidence for antigenicity of 
growth hormone(9-12 ) . Thus, Read has re- 
ported on production of hemagglutinating 
antibodies to human growth hormone, and 
applied anti-human growth hormone sera to 
detection of growth hormone in human bod!- 
fluids ( 10). Hayashida and Li produced pre- 
cipitating antibodies to bovine and human 
growth hormones which could inhibit the ef- 
fects of growth hormone on the epiphyseal 
cartilage of the hypophysectomized rat 

l l lethods.  In  our laboratory, thyroidecto- 
mized rabbits were immunized against bovine 
TSH, adrenalectomized rabbits against por- 
cine ACTH, and intact rabbits against bovine: 
porcine and human growth hormones. For 
immunization, these hormones were emulsi- 
fied in Freund's adjuvant (complete), and 
also precipitated with alum. Total dosage of 
each hormone varied from 5 to 80 mg, and a 

(1  1,12). 
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variety of immunization schedules and routes 
were used. At suitable intervals the rabbits 
were bled and sera tested for antibodies using 
a hemagglutination test in which antigen is 
coupled to red blood cells by means of bis- 
diazotized bemidine( 13-16). I n  this test, 
heinagglutination occurs when antigen-sensi- 
tized red cells are suspended in antiserum, 
and hemagglutination is inhibited by pre- 
incubating the antiserum with specific anti- 
gen. Vsing this technic, the following deter- 
minations were carried out on each antiserum: 
1 ) titre. 2 )  specificity, and 3 )  smallest quan- 
tity of specific antigen which could be de- 
tected in the system by means of hemaggluti- 
nation inhibition (Table I ) .  

Rcsults. Antibodies in good titre were ob- 
tained to all substances used as antigens. 
11-ith TSH, extensive cross reactions occurred, 
although much smaller quantities of TSH (0.1 
pg j were required to consistently produce he- 
magglutination-inhibition of TSH antiserum 
as compared with other pituitary hormones 
( 10 p g ) .  These cross reactions are not sur- 
prising since the TSH which we used was rela- 
tively impure. 

From the studies doae, the antibodies 
to ACTH appeared to be hormone specific 
but not species specific. Thus either porcine 
or human ACTH in quantities as little as 0.01 
p g  consistently produced hemagglutination 
inhibition. 

ACTH preparations from a number of ani- 
mal species are known to be biologically ac- 
tive in man and other animals. Lack of 
species specificity of ACTH antiserum which 
we have demonstrated is in keeping with the 
known biological activity of ACTH from vari- 
ous animal species. 

Antibodies to human growth hormone were 
for the most part hormone specific, although 
some cross reactions with human ACTH did 
occur. Whereas as little as 0.01 pg of human 
growth hormone consistently produced he- 
magglutination-inhibition, a t  least 1 p g  of 
human ACTH was required for this reaction. 
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TABLE I. --- 

Aiitigcn* Antibody titert € r e ~ ~ ~  agglutina tion-illhibition (pug) 

~ ~ : I ~ E ~ T T G ~ ~ P A c T H H G G  
sn 0 0 ND 1 XD 

I f  0 0  ” ND 
I 3 C l H  1/8000-1/256,000 1 0 0 0 
PGrH 1/80 - l / l280  0 .o I 0 0 
HGH 1/64 -1/12,800 0 0 .01 0 1 0 0 0 ’I 0 
PACTH 1/20 -l/S000 0 0  0 .01 -01 0 0  0 ” ND 
I<I‘SH 1/1000-1/8000 10  1 0  NU 10 ND 10 .1 ND 0 ” 

~ ~ ~~ 

* EGII, bovine growth liorliioiie (Frank W. Hoiiier) ; PGH,. porcine growth hormone (Nordic Bio- 
c~hcsnic:als) ; HGH, huiiian gromtli lrorriionc (supplied by Dr. Phillip Hcnneman) ; all growth hormone 
prc‘pa~vd hyv Raben tcclrnic; P ACTH, porcine adreiiocorticotropliic liornione (Nordic Biochemicals) ; 
11 .IC‘TH, liuriiaii anrciiocorticotrophic hormone (Nordic Biochemicals) ; PGT, porcine pituitary gonado- 
tropliiii (Ycrring Ab. Malmo) ; DTSH, bovine thyroid stimulating hormone (Nordic, Eiochemicals) ; 
P R  OL, porcine prolactin (Ferring ,4b. Malmo) ; EGG, bovine g:tmiutt globulin ; HGG, human gamma 
g lobuliii. 

t Range of titer of ;miisera from :t group of animals. 
$ TYhere tt figure is given, this repwseiits sninllcst quaiitit)- of ;iiitigetr which woiilcl consistently inhibit 

0 = n o  1iem:rgglutination inhibition ; ND x n o t  done. 
heiuagglu tinatioii. 

Cross reactions between anti-human growth 
hormone sera and ACTH were also reported 
by Read(l0) .  

Antibodies to bovine growth hormone 
showed cross reactions with bovine gamma 
globulin, which could be eliminated by prior 
absorption of the serum with bovine gamma 
globulin. This is consistent with the findings 
of Hayashida and Li( 11). Antibodies to 
porcine growth hormone appeared from the 
studies done, to be hormone specific. 

!Growth hormone antisera showed no cross 
reatctions with growth hormone preparations 
from other species. This may be interpreted as 
immunologic evidence for species specificity 
of growth liormone, a property which is well 
known biologically ( 17 ) , and which is con- 
sistent with the report of Hayashida and Li 

Read reported on the use of anti-human 
growth hormone sera in assaying growth hor- 
mone in human body fluids(l0). In our 
laboratory the application of human growth 
hormone and ACTH antisera to detection and 
measurement of these hormones in human 
body fluids is in progress. 

Suvzinnry. Evidence is presented for anti- 
genicity of TSH, ACTH, and growth hor- 
mone. Rabbit antisera to these hormones 
were prepared and then tested by means of a 
hernagglutination test in which antigen is 
coupled to red blood cells, by means of bis- 
diazotized henzidine. The antibodies to TSH 
showed extensive cross reactions with other 
pituitary hormones. The antibodies to ACTH 
aplwared to he hormone specific but not spe- 
ciev sl)ecific.. Antibodies to hv ine ,  porcine, 

( 1 2 ) .  

and human growth hormones appeared to be 
species specific, and for the most part, hor- 
mone specific. The application of human 
growth hormone and ACTH antisera to de- 
tection and measurement of these hormones 
in human body fluids is in progress. 
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