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In an effort to fiiicl the exact linkage hydrolyzed by the enzyme, 
substances that are known to contain the foregoing phosphate- 
hydroxyl or phosphate-amino lit1 kages were synthesized and sub- 
jected to the action o f  the enzyme. The studies were conducted in 
the same manner as those in which the action on ribonucleic acid 
was noted.5 Sodium P-glycerophosphate, disodium phenyl phosphate, 
sodium pheiiyl aniliiio phosphate, sodium phenyl aniido phosphate, 
potassium diphenyl phosphate, and phenyl phosphoryl guanine were 
iouiid to be unattaclted by the enzyme. Thus, it is clear that the 
enzyme is not to be classified as any of the non-specific phospha- 
tases, i. t y . ,  ~~hos~)honioiioestcrasc, phospliodiesterase, or phospho- 
amidase. 

Evidence for positive enzymic action on allonucleic acid, isolated 
from pancreas, and upon the Hammarsten iiucleoprotein of the 
pancreas was noted. In both of these cases, the liberation of a group 
characteristic of  a secondary phosphate dissociation is obtained. It 
appears from these data that the action of the enzyme is that of a 
specific phosphatase. The specificity is satisfied by two conditions 
that art' met in the molecules of rihoniicleic and alloiiucleic acids : 
(a 1 the specitic arrangenieiit of  the mononiicleotides in the nucleic 
acid structures, and ( b )  the existence of a certain as yet unidenti- 
fied phosphate-hydroxyl or phosphate-amino linkage. 

The tiucleoprotein of Hammarsten cannot be said definitely to be 
a11 hottiogeneous substaiice. It cannot be stated at this time whether 
or not the action of the enzyme is to hydrolyze the linkage between 
riucleic acid and protein or one of the components of the nucleic acid 
while the latter is still combined as nucleoprotein. 
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Evidence has been presented indicating that the anterior pituitary 
of pregnant cattle contains a factor which will stimulate the complete 
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growth of the alveolar systeni of the niamniary glands of castrate 
virgin feniale mice.' II'liether this same factor is involved in the 
maintenance o f  tlw glaiid (luring the lactation period is an ol)en 
question. Recently. Hooker and Williaiiis' reported that the a~)pli- 
cation of spirits of turpentine to the nipples arid surrounding skin 
caused a retardation in the rate of involution of tlie nianimary 
alveolar systeni in mice froni which the young liacl been removed. 
These ohservatioris suggested that turpentine might also stimulate 
the growth of the nianiniary alveolar system as well. 

The object of this paper is to present evidence in confirmation oi  the 
work of Hooker and ll'illianis aiid to report the failure of turpentiiit. 
to stimulate the growth o f  the alveolar system of the nianimary glantls 
of normal and ovariectoniized feniale mice by similar applications. 

Lactadhzg feizinlt. uzice: These animals were allowed to suckle their 
young for four days after lm-turition. The young were then re- 
moved, and the lactatiiig niotliers were divided into 3 groups, 2 of 
which received applications o f  turpentine to the teats and surrounding 
skin twice daily. 

In all of tlie lactating feniale groups some iiivolution of the mani- 
mary glands had taken place as compared with mammary glands of 
mice which had suckled their young for 11 days. Group 11, turpen- 
tine treated, had a maintenance of the lobule-alveolar system whicli 
was superior to that o f  Group I, untreated. The alveoli were better 
preserved, 8 of the 12 aninials showing evidence of secretion. Only 
2 animals of the S in Group I showed any evidence of secretion. 112 

Groups I11 and IV  the process of involution had proceeded much 
further than that in either Group I or 11. The alveolar development 
of the treated group was only slightly superior to that of the 1.111- 

treated group ant1 that not significantly so. Thus as time proceeded 
the turpentine treatment became less effective in inhibiting the nor- 
mal progress of involution. 

If the action of turpentine in maintaining the alveolar systeni was 
TABLE 1. 

_ _ _ ~ ~ ~ ~  

Duration of 
No. of ohservatioa 

C h u y  m i n d s  (d:!ys) Tmitmmit Results 

r 8 7 Nontl 'Involution advanced 
11 12 7 Turprntine twice daily Alveolar system well I ~ I ~ I I -  

I11 4 14 None Involution far advanced 
Iv 4 14  Turpentine twice daily Involution quite similar to I11 

1 Mixner, J. P., Lewis, A. A,, and Turner, C. W., Eidocrinology, 1940, 27, 888. 
2 Hooker, C. W., and Williams, W. L., Pals J .  R i d  and Me&, 1940, 12, 559. 
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mediated by a stimulus of the lobule-alveolar mammogenic hormone, 
it would be expected that the application of turpentine to the teats 
of normal and castrate virgin female mice would stimulate the growth 
of the alveoli of such animals. 

Normnl nnd ovnriecto9niced virgin female micc: Twelve virgin 
females weighing from 12-20 g were treated twice daily with tur- 
pentine for periods varying from 4 to 8 days. In no case was any 
sign of lobule-alveolar development observed. This treatment was 
ineffective in stimulating pseudo-pregnancy. 

Similar negative results were obtained with a group of 28 ovariec- 
tomized mice which received treatment twice daily for periods 
varying from 4 to 10 days. 

It has been ~ h o ~ 1 1 ~  that the stimulus of nursing 
causes a release of the lactogenic hormone by the AP. Whether 
the same stimulus also influences the maintenance of the lobuk- 
alveolar system (which rapidly degenerates after the cessation of 
nursing) is difficult to determine. We have been able to confirm 
the interesting observation of Hooker and Williams concerning the 
influence of local application of turpentine upon the involution 
process in the mammary gland. Our observations with castrate and 
normal virgin mice are interpreted to indicate that turpentine does 
not retard alveolar involution by stimulating the secretion of main- 
mogen in the AP. Neither does turpentine applied to the teats and 
adjacent skin produce pseudo-pregnancy in normal females. 

It is believed that the application of turpentine to the nipples and 
skin causes a reduction in the rate of involution of the gland through 
its effect of producing a local hyperernia rather than any effect 
through the central nervous system. By maintaining a large blood 
supply arourid the glands a condition more nearly comparable to 
that present during active lactation is maintained. By care in pre- 
venting the spread of turpentine from one row of glands to the 
other side, it is possible to show a great difference in the hpyeremia of 
the two rows of glands. Experiments are now in progress to deter- 
mine i f  a differential rate of involution can be obtained under such 
conditions. 

S?imim-y.  The application of spirits of turpentine for 7 days to 
the nipples and adjoining skin of lactating mice weaned on the 4th 
day after parturition was shown to retard the rate of  involution 
of the niainniary lobule-alveolar systems. Similar applications of 
turpentine to castrate and normal females failed to stimulate the 
growth of alveoli. Pseudo-pre~tiancy was not stiniulated in the 

Discussioii. 

3Rt?ece, R. P., and Turner, C. W., Mo. Agr. Exp.  Sta.  Reg. Bul. 286, 1937. 



iiormal female. It is suggested that the retardation in the involu- 
tion process is clue to the great sulxutaneous hyperemia produced by 
the turpentine applic a t' 1011s. 
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It was sliowi in this laboratory-'? ' that the duct system of the 
iiiamniary gland could be experimentally stimulated in castrate inale 
or feinale atiiinals I)? the injection of estrogen while a simultaneous 
injection of esti-ogw arid progestin was iiecessary to secure com- 
plete mammary gkrid gruwtli. Since this growth could not be 
sectired in liyp~)l)li~-~cctoniized animals, it was suggested that the 
ovarian hornioiies might produce their action by stimulating the 
secretion of maiimogenic hormones in the anterior pituitary.' It 
lias since beexi shown that Iiyicl extracts4 o f  the Al? will stimulate 
the growth of the manimary duct system and further, that fresh 
pregnant cattle I h i  taries will stinitilate the growth of the lobule- 
alveolar system.' 

Since Gardtier atid HillG liavc shown that progesterone alone will 
stimulate the growth o f  the duct system, it seemed desirable to de- 
termine whether progesterone was present in the lipid AP extracts 
of the pituitary in which the maninlogen cluct factor is present as 
well as in the fresh pregnant cattle which stimulates the growth 
of the lobule-alveolar system. 

In previous studies o f  this question Coriier' and Callow and 
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