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Progestational Activity of 6tr-AMethyl-17a-Acetoxyprogesterone. (24789) 

L. E. BARNES, F. L. SCHMIDT AN) \Y. E:. I ~ U L I N  (Introduced by R. 0. Stafford) 
D p p t .  of t.:iicioc-r.iriolo.s~, Tit? i ‘ p j o h n  Co., Kalarnazoo, Mich. 

I t  is difficult to demonstrate progestational 
activity of 1 7a-hydros~il)rogesterone as meas- 
ured by endometrial proliferation in the rab- 
bit whether administration is by the subcu- 
taneous or oral route( 1 ) .  In  contrast, 17,~- 
acetoxyprogesterone ( A P ) *  is 4 to 6 times as 
potent as progesterone by subcutaneous in jec- 
tion and 2 to 5 times as potent as ethinyltes- 
tosterone orally in producing proliferative 
changes in the rabbit endonietrium (unpub- 
lished). Khen assayed by the effect on en- 
dometrial carbonic anhydrase. .41’ was 7.3 
times progesterone, and on the glandular ‘to- 
tal muscosal area (G/M ratio) it was 3.3 
times as active as progesterone when admin- 
istered subcutaneously ( 2 ) .  This compound 
has also been shown to exhibit a significant 
amount of oral activity(2). In women. 17tr- 
acetoxyprogesterone is more than twice as 
potent as ethinyltestosterone as a progestin 
( 3 ) .  A new progestin. structurally related 
to AP, 6 ~ m e t h y l -  1 7a-acetosyprogesterone 
(MAP) + (4 )  has been reported to be more ac- 
tive than AI’ in G ’11 ratio and endometrial 
carbonic anhydrase studies( 2 ) .  This paper 
reports its activity by the JIcl’hail assay(5) 
and in an ovulation inhibition test. 

Methods. McPhail rabbit endometrial pro- 
~ ~~ 

* Prodox, registered trade mark. Upjohr Co.. 

f Proveva, registered track mark, IJpjohn (k., Kala- 
Kalamazoc, Mich. 

m:izoo, Mich. 

liferation test. Intact immature female rab- 
bits were injected subcutaneously once daily 
for 6 days with 5 pg of estradiol benzoate in 
0.2 cc of CMC (0.9% NaCl, 1% carboxy me- 
thylcellulose, 0.4% polysorbate 80, .042 % 
propylparaben in water). Progestins were 
given in 0.2 cc of CMC per day subcutane- 
ously or 2 cc of cottonseed oil per day orally. 
All doses are expressed as total amount of 
compound administered over a 5-day period. 
To eliminate bias in analysis, slides of the 
uterine sections were coded and identified 
only after grading had been completed. Be- 
cause of the low oral potency of progesterone, 
the standard compound used was AP. Po- 
tency ratios derived from these data are not 
precise because of the inescapable subjective 
nature of the measurements and difficulty in 
statistical analysis of a measurement of this 
type. Rabbit ovulation inhibition test. This 
test was a modification of the method de- 
scribed by Makepeace et a L ( 6 ) .  The test 
animal was the adult rabbit weighing 2-4 kg. 
Test compounds were administered subcu- 
taneously in 0.2 cc of CMC; 24 hours later 
each rabbit was caged with a male and al- 
lowed to copulate. Approximately 24 hours 
after copulation, laparotomy was performed 
and the ovaries examined for ovulation points. 

Results. Endometrial proliferation. Re- 
sults of these tests comparing the potency of 
1IAl’ and A P  o n  the IIcI’hail assay are 



TA H L K  1. Activities of J i-Aaetosy~jrobreularc,li~l 
and 6 a - Methyl- 17 - acetoxyprogesteronc following 
Subcutfineous and Oral Administration 011 the Mc- 

Phail Assay. 

Coalpound dovc rabbits respoiisc Rnagc 
Totd S o .  Mcaii 

Ci-Methyl-17-ace- 
tosyproges- 
tcro11c 

6-'Meth~I-l7-;1cc- 
tosyproges- 
teronc 

,!! 11 b P II t .  nd IH i n .  

50 7 
100 9 
150 d > 
200 11 

5 5 
10 3 
2 0 s 

25pg 1 

Oral a.dm in. 

5 8 
10 9 
20 4 
5Opg 6 

100 8 
200 4 

2 nlg 4 

~~ 

< .5 
I .3 
2.6 
2.5 
3.86 
I .2 
2.3 
4 

.6 
2 
3.3 
4 
7.25 
2.69 
3.6 

~~ 

. 5 4  
2 -3 

2.5-1 
0 -4 
1 -4 

0 

9 ,  

.5-1 
5-3 
2.5-4 

0 
.5-2 

2 -3.5 
3.5-4 

shown in Table 1. MAP at 200 pg orally 
elicited a nearly maxima1 endometrial re- 
sponse; the dose of AP necessary to produce 
a similar response was between 10 and 20 mg 
or approximately 75 times the equipotent dose 
of MAP. Likewise, a t  50 pg, MAP produced 
a response, duplication of which required a 
dose of approximately 3 mg of AP. Ratio of 
activity at  the lower dose is therefore approxi- 
mately 1:60. We can estimate from these 
data that MAP has an oral potency 60 to 75  
times that of AP. By the same type of 
analysis, MAP is 6 to 8 times AP when ad- 
ministered subcutaneously. 

Ovulation inhibition. The ovulation-inhib- 

iting activities of MAP, AP and progesterone 
are shown in Table 11. Progesterone inhib- 
ited ovulation in 100% of the animals a t  1 
mg per animal, confirming results of Pincus 
( 7 ) .  Under similar conditions, MAP com- 
pletely inhibited ovulation at  50 pg, while AP 
allowed some of the animals to ovulate even 
at  doses as high as 500 p g .  In order to obtain 
direct comparisons of activities, a graph was 
prepared to show a t  which doses the com- 
pounds were equally effective. An expression, 

was chosen for this purpose, i.e., dose 
at  which each compound was effective in pre- 
venting ovulation in 50% of the animals. 

AP had an EDr," of 100 pg; MAP, 20-33 
pa; and progesterone, 750 pg.  Arbitrarily as- 
signing a value of 1 to the EDrio of proges- 
terone, we see that AP is 7 times and MAP 
is 20-30 times as potent as progesterone by 
this test. 

Discursa'on. The foregoing results show 
that the presence of a methyl group at  C-6 of 
1 7~-acetoxyprogesterone increases its biologi- 
cal activity on the tests reported here and con- 
firm earlier reports on the high endometrium- 
stimulating activities of MAP (4).  This in- 
crease in progestational activity associated 
with presence of a 6a-methyl group is similar 
to but more marked than the increase in glyco- 
genic and antiinflammatory activities of pred- 
nisolone and hydrocortisone when a 6 ~ m e t h y l  
group is present (8) .  

In addition to the quantitative differences, 
MAP has been found to be qualitatively dif- 

TABLE 11. Comparison of Activities of Progesterone, 17-Aeetoxyprogesteronc mid 6-Methyl- 
17-aeetoxyprog.csteroilc on Tnhibitioii of 0vul:i tion. -- 

No. rabbits No. % inhibition 
co l~q~ound Dose (ing) tested ovulating of ovulation ED, ( p g )  

_ -  - 
CMC 5 
Progesterone 1 4 

.5 4 

.2 4 
17-Acetoxyprogesteroiic .5 10 

.2 7 

.1 4 

.05 4 

.025 5 

.1 3 

.05 5 

.025 6 

.0125 4 

6-Metlipl-17-aeetoxyprogevteroiie .2 1 

5 
0 
4 
4 

2 
2 
2 
3 
5 
0 
0 
0 
5 
3 

0 

0 
0 

80 100 
71 
50 
25 

0 
100 20-33 
100 
100 

17 
25 

100 750 



fererit f r o m  A?’ in its effect o i i  niaintaitiiug 
pregnancy in ovariectomizecl rats and also 
Iiy displaying other gonadal hormonal activi- 
ties (9) . 

Oral activity was potentiated to a greater 
extent than parenteral activity when meas- 
ured by endometrial proliferation. This has 
also been reported to occur when carbonic an- 
hydrase or G/M ratio is used as an end point 
( 2 ) ,  but not to the same degree as when en- 
dometrial proliferation is used. This marked 
increase in oral potency is similar to that of 
AI’ over progesterone( 2,10,11). This indi- 
cates that either intestinal absorption or me- 
tabolism of progesterone is markedly altered 
by addition of the 17a-acetoxy group and this 
increase of oral activity was further altered by 
addition of the 6a-methyl group. 

Sumiizary. 1 ) 6a-methyl- 1 7~-acetoxypropes- 
terone is a highly active progestin based on 
its ability to promote a secretory endometrium 
and to prevent ovulation in rabbits. 2) Sub- 
cutaneously, 6a-methyl- 1 7a-acetosyprogester- 
one is 6 to 8 times and orally 60 to 75 times 
as active as 17~-acetoxyprogesterone in the 
JlcPhail assay. The ability of the 6-methyl 

compound to  inhihit. ovulation in rabhits is at 
least 20 times as great as that of progesterone 
subcutaneously, while 1 7~acetoxyprogester- 
one is 7 times as active as progesterone. 
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Pressure-Volume Changes in Human Forearm Veins after Atropine 
Administration .* (24790) 
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Atropine has been used clinically and ex- 
perimentally to produce cardiac acceleration 
(1).  Recent studies suggest that the drug 
may have additional major effects on the 
cardiovascular system( 2,3). Berry and co- 
workers reported a fall in central venous pres- 
sure and stroke volume after atropine admin- 
istration (3).  These observations were inter- 
preted to indicate pooling of blood in the 
veins. Such an interpretation implies reduc- 
tion in venous tone since venous pressure falls 

*Supported by research grant from Nat. Heart 
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t Research Fellow of Iowa Heart Assn. 
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after the drug is given. The experiments re- 
ported here were done to examine the tone of 
the forearm veins after atropine administra- 
tion. 

The subjects were 18 healthy 
male medical students. All studies were done 
with subjects supine. Venous pressure was 
measured in the antecubital vein of the de- 
pendent left arm with a Statham 0 to 5 cm 
Hg strain gauge. Venous tone was measured 
in the right forearm by the plethysmographic 
method previously described (4,s). Obser- 
vations were made intermittently for at least 
30 minutes before and after injection of 2.0 
mg of atropine sulfate into an ankle vein. In 

Methods. 


