
injections. Blood sugar saiiiples \\.ere taken from the tail vein, the 
first few drops k i n g  tliscartletl. Saniples were taken fasting and at 
10, 20. 30. 60, and 120 niiiintes aiter injection. Table I gives the 
average values ior the \arioii.* groups. 

T.\I<IAE I .  * 
I{lood Sugar in mg. per 100 ec.  

:iftctr iitjc~rtion of 125 nig. glucose/100 gm. wt. SO. 
Group .\nimals F:tuting 10 iiiiii. 20 min. 30 min. 60 min. 120 man. 

a. Normals 23 8 1 t l . i  2 2 2 4 . 7  20822.7 16122.7 11921.8 9 7 2 1  4 
h. Normals, injected 6 88&2.!) 2ti9+_2.2 20624.3 15724.8 12023.5 9 7 2 2  1 
C. Adrenalectomized 10 i 5 2 3 . 3  2.i229.1 23724.1 21224.1  15722.9 98=2 ' 
d. Adrenalec., i n j e e t d  9 7822.7 2ti829.8 213k7.8 15725.7 110k3.3 94k2 .  
2. Hypophysrctomizcd 18 GSk2.7 30128.6 271k6.5 24229.9 17324.3 10522.  
1. Hypoph., in,jrc.tt,tl 6 6823.0  : W i 2 9 . 5  25826.8 230212.7 20527.0 9125. ;  

The defect in ability to remove excess sugar from the 1)lood in 
the hypophysectomizetl male rat is not relieved by cortical extract, 
while that olmervetl in the ;itlrenalectoniizetI animal disappears. It 
s eem then that tlie tleticieiicy Imught on by renioval of the pitui- 
tary gland is not solely, ii at all, a result oi  atrophy of the adrenal 
cortex. Since the normal rat- injected with cortical extract showed 
no greater rate of glucose removal than the uninjectecl controls, the 
action of tlie cortical extract in adrenalectomized rats on the toler- 
ance must be due to its specific action in relieving cortical insui- 
ficiency. 
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Inability of Sheep to Develop Antihormone to the Gonadotropic 

Hormone from Sheep-Pituitary Glands.* 

ti. \V. THOMPSON. ( Iiitrotlucetl by Harvey Cushing.) 
Froiu f / / ( ,  ~ . t r 6 f ~ r c f / o r i f ~ s  (if P/i!/sio/o!/!/ I i l r f /  S i / r , q ( ~ r y ,  I'rrlc Svhoid of J f d i r i i i f .  

In formation concerning antiliorniones does not as yet indicate 
whether these substances are iniriiune bodies or chalones (hormone 
antagonists, Sharpey-Scliaicr ) .  ,\I ost o1)servers are agreed that anti- 
hormones may be secured i i i  serum aiter suitaljle injections of 
pituitary extracts into animals. as was first described liy Collip and 
his co-workers.' Mean\\hile. attention has been called to the pres- 

* The experiments were sided by :I grant from the Josish Macy, Jr.  Founda- 

1 Anderson, E. M., and Collip, J .  B., Lancet, 1934, 1, 76. 
tion. 
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ence in the injected extracts of proteins which may be antigenic in 
the recipient.'* 'I That  certain active protein principles. such as the 
enzymes, pepsin, and steapsin, are antigenic in heterologous species 
is well known, and it is conceivalile that hormones, \vhich are sul>- 
stances closely related to  enzymes, may also be antigepic under cer- 
tain circumstances. 

The  purpose of the present communication is to record ollserva- 
tions which appear to  support the concept that antihorniones are the 
product o f  the reaction of an animal to an antigen. In  these experi- 
ments an  extract of sheep-pituitary glands, which had produced 
gonadotropic antihormone in  several species of anirnals, (lid not 
produce this antihormone in sheep. 

It will 1~ recalled that T\voniI)ly;' ivorkitig along somewhat sinii- 
lar lines, found that prolan injected into rabbit5 pro(lucet1 an anti- 
hormone, but he found no evidence that it \\.as present in  the sera 
of patients, even after 1)roIcingetI injections. Experiments with 
paraliosis in rats", ' and ivitli implants of rat pituitaries into rats 
have also failed to show evidence of iorniation oi  antihormones in 
these aninials l)y these niethotls. The  first report of failure to pro- 
duce antihorniones by injection5 of a thyrotropic estract into a for- 
eign species was made 1): \Vc.rner.' who found that injections of a 
bovine thyrotropic flavianate (lid not produce antihormones in 
guinea pigs. \Vith these esceptions the antihormone studies so far 
reported have concerned injections of the commonly availahlc Imvine 
and sheep-pituitary protlucts, pregnant mare seruni, or  human 
pregnancy-urine preparations into the usual laboratory aninialu, in 
which heterologous pituitary proteins must lie considered. 

The present experiments \I ere devised to determine whether anti- 
hormones coultl 1)e produced i n  the sera of sheep hy injections of 
highly active sheep-pituitary extracts. which \yere kno\vn to pro- 
duce antihormones readily in other species of animals. Briei tle- 
scriptions of  the extracts employed follow. 

Extract S o .  1 was prepared I)y alkaline extraction of fresh sheep- 
pituitary glands with subsequent alcohol precipitation a t  a p1-I of 
5.6, using a method descril>ed by VanDyke and Wallen-Lawrence.' 

~Bacli~nnn, c., PRO(' .  S O P .  >:SP. Elor,. .4SD J ~ E D . ,  1935, 32, 851. 
:{ Twonibly, G .  I{., Eiitlocrciiolog!/. 1936, 20, 311. 
4 DuShanc, G. P., Lerinc, W. T., Pfciffcr. C. A. ,  and Witsrlii, E., PRO('. SOC. 

3 McCilicy, .T. F., Solir:iy, I)., :iiid IIansen, I,. P., Pmii.yt/Iutitiin -11. J., 1936, 

UWerner, S. C., PROC. Soc'. ESP. BIOL. ASD MED., 1936, 34, 390. 
7 VanDgke, €1. B., and Wallcn-Lnwrcncr, Z., J .  Pltnrtn. r i d  E x p .  Themp. ,  1933, 

EXP. BIOL. AND JfED., 1933, 33, 339. 

so, 223. 

47, 163. 



For the purpnse o i  this coniniunication it is sufficient to state that 
the estract was rich in  gonatlotropic and thyrotropic hormones. The 
protein of the estract may \ v d l  have been partially or completely 
denatured l)y the exposure to alcohol. This extract has aroused 
gotiatlotropic antilinrtiione i i i  rats. gtiinea pigs, rabbits, dogs, mon- 
keys. and a horse. 

I:stract So. 1 \vas I)rcparetl hy alkaline extraction from an ace- 
tone-tlrictl 1)mvtIer of ~vliole sheep-pituitary glands. This extract 
also was rich in thyrotropic and gonadotropic hormones. In this 
instance, although acetone is said to be less likely to denature pro- 
teins than alcohol, sotlie tletintured protein niay have been present. 
Injections o f  this estract Iinvt. I ) tw iollo\vetl 'by the formation of 
antiliorniones Imth in rats ;uul [logs. 

Two sister elves 4 months oItI were used for the experiment, and 
injections \Yere startecl niter samples of their sera had been taken 
for control tests. E\ve So.  1 ~ v a s  injected sulmtaneously each day 
with 2.i cc. of extract So. 1. ancl v\ve So. 2 \\as injected with the 
saiiie aiiioiiiit o i  r.str;tct So. 2. The animals were bled at intervals, 
ant1 tests o f  each slxcinieii o i  serum were made upon immature rats. 
After 6 months of injections, \vheti it would appear from previous 
experience that antihormones hat1 I)een given adequate time to de- 
velop, the animals \yere sacrificed. Hypertrophy of the external 
genitalia and signs of sexual stimulation, which appeared shortly 
after the injections \\ere started. remained during the period of the 
injections. \\ ' ithin the IieriotI o i  treatment an area of skin on 
each w e ' s  hack \vas shaved. ant1 the fact was noted that the wool 
gre\\. iiorniallj. Seither e\ve tlevcloped liypercholesterolemia. 

The power of the sera to niotlify the gonadotropic effects of the 
2 pituitary extracts ivas tested in 25-day-old immature rats. The 
standard activity of each extract was determined by a hundred-hour 
test in which the rats of each group were given 3 subcutaneous in- 
jections each (lay for 2 days. an(\ the animals were sacrificed one 
hundred hours after the first injection of the extract. 

Another group of rats was injected with serum twice daily be- 
ginning 2 days before the hundretl-hour period and continuing 
through the hundred-hour period. The object was to have the 
serum in the process of absorption (luring the action of the injected 
gonadotropic hormone. The average weight of the ovaries of each 
group of rats was used as a measure of the gonadotropic effect. 

Study of the results revealed no evidence to indicate that gonado- 
tropic antihorniones were produced in either of the sheep by the 
injections. Two of  the specimens of serum were tested in July and 
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August during days of extreme heat, and these tests (starred in the 
table) were unsatisfactory because the rats grew poorly and the 
ovaries of the controls did not respond adequately to the stimulation 
of the gonadotropic hormone. The other tests \yere entirely satis- 
factory. The results are shown in Table I. 

T.\RIAE I. 
Tlio .\\cr:igc W(+glits of 0r:iric.n of Rats Tilstcd with 811ecli-l-’ituitary E:xtr:icts 
and with tlie Hern (if 2 Slircy wliirli Received Prolonged Iiijcrtioiis of Sheep- 

1’ituit:irp Estrncts. 

The day scruni wiis  takrii 

0 day 85th (lap* 115th 145tli d:iy 180th day 

Controls ; no serum ; Extr:ict 

Peruiii, E\rc So. 1, 0.5 re .  

Seruiii. E\rr So. 2 ,  0.5 CY. 

XO. 1, 0.5 re. .i 9 35 24 5 4 50 

~ilus Extract S o .  1, 0.5 w. cil 16 “3 38 3 0 

phis Extract So. 1, 0.5 cc. 63 16 33 44 38 

S Z W I H M ~ ~ .  Sheep-pituitary extracts, which had produced gonado- 
tropic antihormones in several species of animals, were injected into 
2 sheep for 6 Inonths. during which time no gonadotropic antihor- 
mone was found i t1  the sheep-sera. 
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Non-Specificity of Thyrotropic Antihormone.* 

K. W. THOMPSON. (Introduced by Harvey Cushing.) 
From tlie Laboratoriev of Surgery and Physiology, Yale School of Medicine. 

The preparation of an antiserum which inactivated pituitary 
gonadotropic hormone of several species of animals, including man, 
has been reported.’ The present study of the same serum was made 
in order to extend the observations to include its effect upon pitui- 
tary thyrotropic hormone from several species of animals. Along 
somewhat similar lines, Gregerson, Clark and Kurzrok* injected 
prolan into rabbits and prepared an antiserum which inhibited the 
gonadotropic activity of an extract of bovine pituitary glands. Prior 

* The experimente were aided by a grant from the Josiah Macy, Jr. Founda- 

1 Thompson, K. W., and Cusliing, II., Proc. Roy. SOC., London, s.B., in press. 
2 Gregerson, H. J., Clark, A .  R., and Kurzrok, R . ,  PRor. Soc. EXP. RIOL. ASD 

tion. 

MEn.. 1936, 86, 193. 




