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delayed initiation of lactation, there being no 
significant amount of milk until the 5th post- 
partum day. After this time, however, secre- 
tion was maintained at  a normal level. 

With the addition of inositol to the B-com- 
plex supplement there was a prompt initiation 
of lactation which was maintained at  a level 
only slightly less than that of the controls. 
Further supplementation of this regime with 
p-aminobenzoic acid resulted in no significant 
improvement in milk secretion over that in 
the group which received the B-complex sup- 
plement and inositol alone. 

These findings are in general supported by 
the infant mortality rates for the various ex- 
perimental groups. From these data we may 

conclude that the B-complex supplement alone 
or with the addition of paminobenzoic acid 
will not support normal nutrition of young 
rats. Supplementation with inositol results 
in mortality rates only slightly greater than 
those observed in the control animals. Sup- 
plementation with both inositol and p-amino- 
benzoic acid results in mortality rates quite 
comparable to those of the controls. 

Summary. The critical role of inositol in 
the maintenance of normal lactation in the 
albino rat has been confirmed. P-aminoben- 
zoic acid does not seem to increase lactation 
directly but when given to animals also re- 
ceiving inositol it slightly decreases mortality 
rates of the newborn. 
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Action of Various Steroids on the Hypophysis of the Thyroidectomized Rat. 
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The typical modification in the hypophysis 
of the thyroidectomized rat, namely the de- 
granulation of the eosinophiles and the ap- 
pearance of large basophilic vacuolated “thy- 
roidectomy cells” are known to be prevented 
by treatment with thyroid extract,l“ but the 
effect of steroid hormones on the development 
of thyroidectomy changes has not been defi- 
nitely established as yet. Zeckwer2 reported 
that estrone does not prevent the occurrence 
of thyroidectomy cells, while Nelson and Hick- 
man4 claimed that it completely inhibits their 
development. Severinghaus3 concluded- 
partly on the basis of similar experiments- 
that there is: “sufficient evidence not only to 
identify these thyroidectomy cells as baso- 
philes, but also as modified basophiles similar 
in characteristics to castration cells”; it was 
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pointed out, however, that the modifications 
of the acidophiles are not affected by fol- 
liculoid compounds. Subsequently Nelson3 
stated that the prevention of thyroidectomy 
cells requires three times more estradiol ben- 
zoate than the inhibition of castration cell 
format ion. 

More recently Clarke et aLO found that all 
hormonally active steroids (including fol- 
liculoids, testoids, luteoids and corticoids) in- 
hibit the development of castration cells to 
some extent. In view of these observations 
it appeared of interest to establish whether 
the ability to prevent the formation of thy- 
roidectomy cells is also a morphogenetic action 
common to all steroid hormones. 

Table I summarizes our relevant experi- 
ments. I t  will be noted that male albino 
rats weighing 130-150 g were used throughout. 
These were thyroidectomized the day before 
the initiation of treatment and killed 22 days 
later. Each group consisted of 6 rats. ,411 
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TABTAX 1.  

No. of M.P. Dosage in Pituitary Tliyroidectomy 
Group Treatment “C: mg/dap inmg cells 

1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

Peanut oil (0.1 cc twice daily) - 

A1,3,5-estratriene-3,17 ( a )  -diol 171; 
a-estradiol (176-177) 
17-ethinyl-A1.3,5-cstratriene-3,17 (a) -diol 138-139 
Ethin yl estradiol (14.5-146) 
A4-androstene-3-onc-17 ( a )  -01 154 
Testosterone (154-1.54.5) 
As-androstene-3 ( p )  ,17 ( a) -diol 
A ndrost en ediol (182-183) 

182-183 

As-androstene-3 ( p )  -01-17-onc 137 
Deh ydro-iso-androst erone (144-146) 

237 

17-ethyl-etiocholane-3,20-dione I18 

17-ethyl-etiocholane-3 ( a )  ,20 ( a )  -diol 

Pregnanedion e (120) 
17-ethyl-A4-androstenc-3,20-dionc 128 

Pregnanediol (237-239) 

Progesterone (128) 
lT-ethyl-A~-androstcne-3,2~-dione-~l-01 1.52 

Ikso.rycort icost o ro)ic trcci(i  t c 
lT-etliyl-~~-:indrostcnr-3 (a) -ol-2O-onc 1 Hfi  
Yregncnoloitc 
l i -c t l i i i iy l -~~-:rnd~ostc .nc-3-o i ic - l i -~I  ? G - ? f i H  
E tlriityl test 0.91 eroiie 

acetate (158-160) 

( 18.; - 1 H i ) 

(270-?7t-’) 

- 

.05 

.05 

10 

10 

10 

10 

10 

10 

I 0 

1(J 

10 

8.2 
(7.3-8.9) 

18 
(13-22) 

15 
(15-16) 

(7.3-8.5) 

(7.5-10.0) 

7.8 

8.3 

8.2 

7.3 
(4.1-9.0) 

7.6 

7.1 
(5.1-9.0) 

7.5 
(5.9-8.3) 

6.9 
(4.8-8.1) 

8.6 
(i.9-9.3) 

(6.5-9.4) 

(5.4-9.3) 

+ 
0 

0 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

animals were injected twice daily, the con- 
trols with 0.1 cc of peanut oil and the other 
gi oups with various steroids administered as 
a fine crystalline suspension in the same 
amount of peanut oil. In addition to the 
common name (in italics), the descriptive 
systematic chemical name of each steroid is 
given as well as the melting point of our 
sample. This helps to avoid any doubt con- 
cerning the nature of the material used. The 
melting points of especially highly purified 
preparations as described in the literature, are 
mentioned in brackets underneath the melting 
point of our sample in order to facilitate the 
estimation of the latter’s purity. The average 
pituitary weights (with the range in brackets) 
are recorded as well as the presence or absence 
of thyroidectomy cells. 

Perusal of the table indicates that although 
50 y of estradiol or ethinyl estradiol sufficed 
to prevent the formation of thyroidectomy 
cells, none of the other steroids share this 
effect in doses of 10 mg per day. I t  is quite 
possible that even smaller doses of the 2 fol- 
liculoid substances would have sufficed to pre- 
vent the formation of castration cells, while 
still larger doses of the other steroids may 
have proved effective. I t  must be kept in 

m i d ,  however, that a dose of 10 mg per day 
is a huge amount for a rat and that this- 
and even smaller doses-proved highly effec- 
tive in counteracting the formation of castra- 
tion cells in the gonadectomized male or 
female rats examined by Clarke et aL6 I t  will 
be noted that the folliculoids caused a pro- 
nounced enlargement of the pituitary and 
upon histological examination the anterior 
lobe cells proved greatly enlarged and almost 
completely devoid of chromophil granules. 
Indeed, the action of thyroidectomy and the 
folliculoids appears to be additive in this 
respect since the loss of eosinophil granules 
was even greater in thyroidectomized than in 
intact male rats treated with the same amount 
of estradiol. Thus the loss of eosinophile 
granules, which is normally caused by thy- 
roidectomy, was not prevented and it remains 
doubtful whether the absence of vacuolized 
thyroidectomy cells in groups 2 and 3 should 
be ascribed to a “cure” of the thyroidectomy 
changes by the folliculoid compounds such as 
is obtained, for instance, with thyroid extract. 
These steroids, which in the intact rat cause 
enlargement of anterior lobe cells and de- 
granulation of the eosinophiles, appear to have 
exhibited this effect even in our thyroidec- 
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tomized animals and it is possible that the 
absence of thyroidectomy cells in the latter is 
merely due to the fact that the usual morpho- 
genetic effect of folliculoid overdosage pre- 
vails over that of thyroidectomy. 

Since all hormonally active steroids possess 
some degree of folliculoid potency7 it may 
be surprising to note that they do not share 
the anti-thyroidectomy cell effect of estradiol. 
This is not unexpected, however, if we con- 
sider that the action of estradiol on the size 
and structure of the normal hypophysis is 
partly inhibited by simultaneous treatment 
with steroid hormones having testoid, luteoid 
or corticoid activity.8 In view of this ob- 
servation it appears understandable that the 
slight folliculoid activity of the hormonally 
active androstane and ethyl-androstane deriv- 
atives is masked and cannot evidence itself 
as far as the hypophysis is concerned. That 
is, such compounds cause no significant en- 
largement of the anterior lobe cells nor de- 
granulation of the eosinophiles. It is quite 
possible that in the case of castration changes 
the various hormonally active steroids effect 
a physiological substitution therapy by virtue 
of their folliculoid activity even if the latter 
cannot manifest itself by morphological signs 
of overdosage (enlargement in size, degranu- 
lation of eosinophiles), while in the case of 
the thyroidectomy cells the folliculoids act 

7 Selye, Hans, Rev. Canad. de Biol., 1942, 6, 577. 
8 Selye, Hans, Canad. X e d .  Assn. J., 1940, 42, 

113. 

merely by virtue of their pharmacological 
overdosage effects so that the formation of 
these cells cannot be inhibited unless over- 
dosage changes are produced. It must be 
admitted, however, that if it were technically 
feasible to give even larger doses of the above 
androstane and ethyl-androstane derivatives, 
the thyroidectomy changes might be pre- 
vented by them since Nelson5 showed that 
larger doses of folliculoids are required to 
achieve this latter result than to prevent 
castration changes. 

Summary. Experiments on thyroidectomized 
rats indicate that the formation of vacuolized 
“thyroidectomy cells’’ in the pituitary is pre- 
vented by daily doses of 50 y of estradiol or 
ethinyl estradiol but remains unmodified by 
as much as 10 mg a day of testosterone, an- 
drostenediol, dehydro-iso-androsterone, preg- 
nanediol, pregnanedione, progesterone, des- 
oxycorticosterone acetate, pregnenolone or 
ethinyl testosterone. Unlike the formation 
of “castration cells” the development of “thy- 
roidectomy cells” is hence not inhibitable by 
all hormonally active steroids even if they are 
administered in these comparatively high 
dosages. 
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