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Effect of Certain Hormones and Drugs on the Perfused 
Mammary Gland.' 

-\lthougli Ott a id  Scott' demonstrated that an extract of the 
posterior hypophysis would cause an ejection of milk from the 
alveoli of the nianiniary glaiid this phenonienon was not associated 
with the natural let clown of mill; until the work of Ely and Peterseii,2 
who denionstratecl that both thc osytocic and vasopressor substances 
of the posterior pituitary n-oulcl cause an ejection of milk in the COW. 

Turner and Cooper3 reported the same for the rabbit. Ely and 
Petersen oliservecl fright or the in jectioii of epineplirin inhibited 
the natural response to the niilkitig stimulus. Petersen and Lud- 
nick4 showed that the suhstaiice responsible for the ejection of milk 
is hunioral in nature and that the blood froni excited cows has great 
vasocotistricting properties in perfused bovine mammary glands. 

-4s a result of these observations, it was deemed advisable to test 
the effects of a number of substances upon the blood flow and the 
milk ejection mechanism in the bovine mammary gland. This re- 
port deals with 9 suhstances : oxytocin, pitressin, epinephrin, his- 
tamine, atropine, ergonovine, acetylcholine, Mecholyl (acetyl-P- 
niethylcholine) and Lentin ( carbamylcholine) . 

Tlie experiments here reported were on bovine mammary glands 
perfused according to the technic of Petersen, Shaw and Visscher.5 
The glands were obtained froni a packing plant. The teats were 
caniiulated to permit drainage of the milk immediately after the 
perfusion started and the cannula left in situ during the experiment. 
The blood pressure was maintained at 110 mg Hg pressure at all 
times. The substances tested were injected into the arterial blood 
as it entered the gland. 

The number of experiments, dosage of the substance, effect on the 
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blood flow and the effect on the ejection of milk are given in Table I 
for each substance tested. As the rate of the blood flow and the 
amount of milk in the glands varied greatly in the different experi- 
ments, it is not advisable to quantitate the data on such a basis. 
That ten units of Pitocin would quantitatively express the milk 
from a gland has been ascertained in many experiments. Pitocin 
injections following the use of any other substance was, therefore, 
resorted to as a test for the completeness of the milk ejection. 

Only Pitocin and acetylcholine caused complete evacuation of milk 
from the gland. Of these acetylcholine did not affect the rate of 
blood flow while Pitocin caused a decrease. The vasoconstricting 
effect of Pitocin may be attributed to the pitressor principle which it 
contains. Pitressin (10 units) caused a marked decrease in blood 
flow and an incomplete evacuation of milk as in all experiments 
varying quantities of milk were obtained with Pitocin following 
pitressin. 

The mammary gland seems to be unusually sensitive to epinephrin, 
for as little as 0.05 mg caused a 50% reduction and 0.1 and 0.2 mg 
completely stopped the blood flow. In all cases some milk was 
ejected with this hormone. Histamine also proved to be a powerful 
vasoconstrictor in the mammary gland and produced milk ejection 
of approximately the same magnitude as epinephrin, 

Ergonovine in 0.2 to 0.6 mg doses proved to have no effect upon 
the ejection of milk but caused some vasoconstriction. 

While acetylcholine caused a complete ejection of the milk acetyl- 
P-niethylcholine (Mecholyl) in as large and larger doses caused but 
a partial evacuation of milk from the gland. Carbamylcholine in 

TABLE I. 
Effect of 9 Hormones and Drugs upon the Blood Flow and Ejection of Milk in the 

Perfused Mammary Gland. 

Effect 
No. of Effect on on milk 

Substance exper. Amt used blood flow ejection 

Pitocin 
Pitressin 
Epinephrin 
Histamine 
Ergonovine 
Acetylcholine 
Acetyl-p-methylcholine 
Carbamylcholine 
Atropine 
Acetylcholine following 

atropine 
Acetpl-p-methplcholine 

following atropine 

1 2  
6 

10 
10 

6 
5 
4 
4 
8 

3 

10 units 
1 0  ’ I  

0.05-0.2 mg 
0.5-10 mg 
0.2-0.6 mg 
4.0-100 mg 
25.0-150 mg 
2-8 mg 
2-4 mg 

100 mg 

250 mg 

decrease 8-2OYO 
” 40-6070 
” 5O-lOO% 
” S O - l O O %  )’ 10-2070 

no effect 

slight increase 
7 )  ? 7  

> )  J 7  

no effect 

complete 
partial 
partial 
partial 
no effect 
complete 
partial 
no effect 

9 7  9 7  



2 to 8 nig tloses Iiad 110 effect ul)oii milk ejection. Atropine tended 
to increase 1~100~1 flow slightly atid conipletely prevented any response 
to acetylcholiiie aiid acetyl-~-iiit.tli~-lcliolitie hut had no effect upon 
the action of E'itocin or pitressin. 

From these ol)sei-\-atioiis it NX ) idcI  appear that the iiiarnmary gland 
is iniier\-atcd \\.it11 the ~);~r;t~!.iiil)~itiit.tics as well as the sympathetics. 

The ac~ctykIioIiiie, Mwi101~1 n11d ~ ' i t o c i n  uxed i n  these experiments were fur- 
nished by Mwck and (lonip:iriy t111.ough t h r  eourtesy of Doctor D. F. Green. 
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Studies on the Toxicity of Protarnine. 

The pareiiteral atIiiiiiii5tratic ( ) f  in-otaniine has been suggested 
by Jorpes' aiitl Ra\-diii2 as ;I cliiiical method o f  terniinating- the action 
of admiiiistcretl 1iel)arin. Since the toxic effects of the protainines 
have not heen esteiisi\-ely studied, further investigations seemed 
de si r ah le . 

Thompsoii" anti later lvorket-s have shown that relatively large 
doses of protaniiiies produce tlyspiea, a marked fall in the blood 
pressure, diniiiiishetl blood coagulability, aiid in sufficient dosage, 
death. These symptoms were observed in several animal species. 
Thonipson felt that the action of protanlines could best be explained 
on the basis of a general toxic effect on the cardiovascular and re- 
spiratory systems. Postmortem studies on rabbits and niice, killed 
by subcutaneous iii jectioii of protanline, have heen performed by 
Vartiaiiieii and Marhle.' Heniorrhages in the thymus, lungs, and 
kidneys were the most constant findings. 

Although Kern a i d  Laiigner' aiid earlier workers' had failed to 
produce anaphylaxis wit h pro t am i n e, \Val tlier and ,4mmon7 recent 1 y 
clainied to have 1mxluccd fatal aiiapliylactic shock in guinea pigs 
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