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TABLE I. Serological and Bacteriological Studies on Mice Infected with Strain 19, Brucella abortus 
and Treated with Saline or Cortisone. 

/-------Saline-treated-, r-(Jortisone-treated-, 
No. mice & Reciprocal Avg No. of brucella colonies Reciprocal Avg No. of brucella colonies 
clays after of brucella per 0.1 mg of organ" of brucella per 0.1 mg of organ* 
infection agglutinins agglutinins r- 3 

sacrificed (avg) Liver Spleen Kidney (avg) Liver Spleen Kidney 
~~ 

5ineachgroup 320 2+ to3+  4+ 34- to4+  640 3+ to4+  44- 

5 in each group 1280 40 (1 neg.) 2,500 175 (2 neg.) 1280 2,550 5,500 4,800 (1 neg.) 

10 saline & 8 cor- 1280 39 (1 neg.) 2,950 62 (3 neg.) 640 189 (1 neg.) 10,900 294 (1 neg.) 

* 2+ = more than 5,000 colonies; 3+ = more than 50,000 colonies; 44- = solid growth of brucel- 

in 7 days 

in 15 days 

tisone, 21 days 

lae. 

hepatic granulomas. Fewer granulomas were 
apparent in livers of the cortisone-treated 
mice, and they were less well defined. Fifteen 
days after infection, cellular infiltration in the 
2 groups was approximately the same, except 
that the saline-treated group had more or- 
ganized granulomas in the liver. After 3 
weeks well organized granulomas were noted 
in livers of both groups of mice, but the num- 
ber of granulomas in the cortisone-treated 
group was slightly greater than in the saline- 
treated mice. In  general, the granulomatous 
tissue reaction of the saline-treated group of 
infected mice was more uniform than in the 
cortisone-treated mice. No granulomas were 
seen in the cortisone-treated, non-infected con- 

trol mice, but a few areas of cellular infiltra- 
tion were observed. 

Summary and conclusions. An acute infec- 
tion with strain 19, Br. abortus was estab- 
lished in mice. Simultaneous treatment with 
cortisone enhanced the infection, but did not 
interfere with the formation of brucella ag- 
glutinins. However, cortisone did not cause 
the severe necrosis of the hepatic parenchyma 
and proliferation of brucellae that had been 
previously observed in studies with a more 
virulent species of Brucella. 
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For over 20 years it has lbeen known ( 1 )  
that the anterior pituitary gland is necessary 
and directly or indirectly responsible for mam- 
mary gland lobule-alveolar growth. Whether 
a specific mammogenic (mammary gland 
growth promoting) hormone is secreted by the 
anterior pituitary has not been answered con- 
clusively ( 2,3 ) . Much disagreement has 
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stemmed from the fact that mammogenic ac- 
tivity has been found to be associated with 
those extracts of pituitary tissue containing 
high lactogenic activity. Comparisons of lac- 
togenic and mammogenic potencies of various 
preparations ( 5) indicated extreme differences 
in relative amounts of these hormones. How- 
ever, these assays were based on older, more 
subjective technics (4,s) which had no method 
of estimating variance of assayed potency. If 
definite, significant differences were shown be- 
tween lactogen/mammogen ratios of several 
anterior pituitary preparations i t  would ap- 
pear that mammary gland growth is not due 



472 EXISTENCE O F  MAMMOGENIC HORMONE 

TABLE I. Lactogen/Mammogen Ratios of Various Pituitary Fractions. 

T,:ictogc~i I ~ Y I I I  log, Mammogcn mean log, Lactogen/mam- 
Subs t :me rcl ;I t i w 1)o tcwcy relat,ive po tency mogen ratio 

Ant crior pi tuitnry -2.79588 t . l ( i9!) i  -.58031 .2232.5 -2.21567 & .280 
Initial estr:ic t - .7825!2 & . 12 [ j l i  -.(ii346 2 .13906 - .lo906 & .187 
Arnlour lactogciiic liorii~oiic, lot - .917!2l 2 .23!)13 . M i 6 8  & .21472 -1.86489 & ,321 

I d e m  (niaiiiniogc~i assay 2)  - .91i21 k 23915 1.10023 2 .09285 -2.01744 & .256 
Armour lactogenic horiiione .31702 & .24!Nil 1.09899 & .OM73 - .78197 2 ,264 

759414A (inainniogen assq- I ) 

10 t R-49 11 54 
Squibb lac togeilic hormone .4119ti .Oil21 1.11136 & .0827 - .6994 & ,124 

lot 71713 

to the lactogenic hormone per se, but rather to 
a separate pituitary hormone. It will be 
shown that the amount of lactogen and mam- 
mogen in several preparations differs widely, 
indicating that the pituitary hormone stimu- 
lating mammary gland growth is different 
from the hormone stimulating milk secretion. 

Materials and methods. The lactogenic 
hormone was assayed by a method developed 
by Grosvenor and Turner ( 6 )  based upon the 
response of pigeon crop glands to graded doses 
of sheep lactogenic hormone. One dose each 
of desiccated anterior pituitary powder, initial 
extract of anterior pituitary( 7 )  ! Armour lac- 
togenic hormone (lot 7 59-0 14A) , Armour 
lactogenic hormone (lot R-49 1 154) and 
Squibb lactogenic hormone (lot 7 17 13) was 
injected intradermally over the crop-sac into 
different groups of pigeons each day for 4 
days. On the fifth day the birds were killed, 
crop-sacs removed and cut in half. Each half 
was stretched fully by 2 persons over a light 
source while a third person matched the area 
of response as  closely as possible with one of 
8 plastic gauges which ranged in diameter 
from 0.50 to 4.0 cm. Relative potency was 
calculated from mean response and standard 
regression line (6 ) .  Standard error of assay 
was calculated as standard error of difference 
between means of samples ( S 2  assay = Syx2 + S2 sample), where Syx is the standard de- 
viation about the line of means(9) and S 
sample is the standard error of the sample. 
Desoxyribosenucleic acid (DNA) method of 
determination of extent of mammary gland 
growth was used. The previously determined 
synergizing dose of estradiol benzoate ( .75 
pg/day) with graded levels of progesterone 
and length of injection time (10 days) were 

used to produce a standard DNA line in each 
set of assays (8) .  Comparisons of growth were 
made by injecting .75 pug estradiol benzoate 
plus single doses of each of the above pitui- 
tary preparations; one replication with Ar- 
mour lactogenic hormone (lot 759-014A) was 
carried out. Mammogenic potency and error 
limits were calculated in essentially the same 
manner as the lactogenic hormone potency 
calculations. Since distributions about the 
relative potencies are normal only when in log 
form, results of assays are reported as mean 
log relative potencies, with log standard er- 
rors. Log lactogen-mammogen ratio was 
computed as the difference between mean log 
relative potencies of any given preparation. 
Standard error of the ratio was computed in 
same manner as standard error of mean dif- 
f erence. 

Results. Highly significant differences 
were found between lactogen/mammogen ra- 
tios of several anterior pituitary preparations 
assayed (Table I) . Dessicated anterior pitui- 
tary differed in ratio-potency from initial ex- 
tract, Armour lactogenic R-49 11 54 and 
Squibb lactogenic 71 713. Initial extract dif- 
fered from the 3 purified lactogenic prepara- 
tions. Armour lactogenic 759-014A, on both 
mammogen assay and reassay differed from 
the other 2 lactogenic preparations. No sig- 
nificant differences were found between des- 
iccated anterior pituitary preparation and Ar- 
mour lactogenic lot 759-014A7 nor between 
Armour lactogenic R-49 1 154 and Squibb lac- 
togenic lot 71713. 

Comparisons of the ratio of 
lactogen/mammogen biological activity in a 
series of anterior pituitary preparations vary- 
ing in purity from an acetone dried powder to 

Discussion. 
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preparations showing high lactogenic activity 
confirm earlier observations ( 5)  indicating 
marked differences. In  the present study im- 
proved objective technics for the assay of 
these hormones and statistical procedures 
were used. 

In  consideration of results of screen assays 
of various substances, several factors must be 
taken into account. The true slope of lines 
which might be produced by graded levels of 
the “unknown” substance could easily differ 
from that of the standard, indicating a differ- 
ent mechanism of action of the substances in 
question. According to present theory, the 
substances compared for mammogenic activ- 
ity probably do have mechanism of action 
different from the standard against which they 
were compared (progesterone). The converse 
logic cannot be applied in this case, however. 
One cannot assume that the substances have 
the same mechanism of action if a difference 
in slope is not found between the “standard” 
and “unknown.” 

Confidence intervals themselves should be 
taken with some reservations, keeping in mind 
that they are only estimates of the true vari- 
ance. 

In  view of the fact that screen assays are 
“pilot” in nature, to differentiate between ac- 
tivity or no activity (and to a certain degree 
the relative amount of activity), some cri- 
teria must be used in the assay for this pur- 
pose. In mammogenic assay, whole mount 
observation of of the total mammary gland 
tissue gives some indication of type and ex- 
tent of growth. If consistent normal alveolar 
growth is found upon examination, and the 
mean DNA value falls within the range of 
DNA produced by respective progesterone 
doses, i t  would appear reasonable to inter- 
polate an equivalent progesterone dose and 
subsequent relative potency. If the DNA 
values of the “unknowns” fall outside the 
standard range, and whole-mount observation 
indicates other than normal development, it 
would seem prudent to adjust the dose of 
“unknown” accordingly on a reassay, rather 
than make any attempt a t  extrapolation. 

Relatively conclusive proof has been pre- 
sented that the lactogen/mammogen ratios 
are different in several of the preparations 
studied. With this evidence a t  hand, i t  would 
be difficult to reconcile a theory proposing that 
lactogenic and mammogenic hormones are the 
same entity. 

While definite differences in lactogen/mam- 
mogen contents between several anterior pitui- 
tary Preparations have been demonstrated in 
the present and previous work ( 5 )  , ultimate 
proof of existence of a specific mammogenic 
hormone of the anterior pituitary will rest 
upon isolation of a factor essentially free of 
lactogenic hormone but exhibiting high mam- 
mary gland growth promoting activity. 

Summary. Improved objective technics for 
assay of lactogenic and mammogenic hormones 
have been developed. The amount of lacto- 
gen and mammogen has been estimated in sev- 
eral different pituitary preparations by these 
assay methods. Wide differences in lactogen/ 
mammogen ratios between preparations were 
demonstrated. These observations are taken 
to indicate that the pituitary hormone stimu- 
lating mammary gland growth (mammogen) 
is different from the hormone stimulating milk 
secretion (lactogen). 
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