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Biological Activity of Certain 4-Methyl Ring A Aromatic Steroids.* (27640)

RaLru [. DorrMAN, ELiaAHU (Caspr AND Pyara K. GROVER
Worcester Foundation for Experimental Biology, Skrewsbury, Mass.

Five 4-methyl ring A aromatic steroids re-
cently described by Caspi et al.(1) were stud-
ied for steroid hormonal activities (Fig. 1).
One additional steroid, androst-3,5-dien-1783-
ol, is included because of the remote possi-
bility that it may be a contaminant of 4-
methylestra-1,3,5(10)-trien-178-0l (II).

Material and methods. Estrogenic activity
was assessed by the method of Rubin et al.
(2) which involved injection or oral adminis-
tration of the test compounds to immature fe-
male mice for 3 consecutive days and the end-
point of uterine weight. The anti-estrogenic
activity was measured by essentially the same
method and consisted in stimulation of the
mouse uterus with estrone and simultaneous
administration of the inhibitor at a second
site(3,4).

Androgenicity was tested in the day-old
white Leghorn cockerel by daily inunction of
the test compound in absolute ethanol for 7
consecutive days(5). Anti-androgenicity was
assessed by inunction of the test compound
to the testosterone stimulated chick’s comb
(6) and by a mammalian assay involving the
testosterone stimulated castrated rat(7).

The seminal vesicle, prostate and levator
ani served as the test indicators. Pituitary in-
hibitor activity was evaluated in the castrated
male rat in parabiosis with a normal female
and ovarian weight was the end-point. Andro-
genicity was simultaneously evaluated on the
basis of weight of the seminal vesicle, prostate
and levator ani of the castrated rat(8). Par-
allel tests were employed in some instances
using the spayed and intact female rat in
parabiosis. Again ovarian weight served as
the indicator of pituitary inhibition while the
uterine stimulation of the spayed partner in-
dicated estrogenicity.

Results and conclusions.  4-Methyl-19-
norcholesta-1,3,5(10)-triene (I) was inactive
in the following tests: as an inhibitor of 0.4
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pg estrone at doses of 100, 400 and 2000 g,
as an inhibitor of the testosterone stimulated
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F1G. 1. I. 4-Methyl-19-norcholest-1,3,5(10)-triene.
II. 4-Methylestra-1,3,5(10)-trien-17g-ol. IIL. 11g-
Hydroxy-4-methylestra-1,3,5(10)-trien-17-one. IV,
4,17¢-Dimethylestra-1,3,5(10)-trien-178-0l. V. An-
drost-3,5-dien-17g8-0l. VI. 4-Methylestra-1,3,5(10)-
trien-17-methylene.

TABLE I. Chick Androgenic Activity of Com-
pounds II, IIT and IV, V.
Total

Exp. Material dose, No.of Mean comb
No.  administered  ug chicks ratio =+ S.E.
A 0 0 16 .27 +.011
Testosterone 1 10 30 +.014

3 10 .34 =+.023

9 9 45 +.040

27 10 .65 =+ .057

It 1 10 .28 +.013

5 10 .29 +.017

25 10 31 +.011

125 10 .36 +.037

B 0 0 10 35 +.028
Testosterone 1 10 36 + .015

3 10 46 +.031

9 10 71 +.056

27 8 .80 + .081

1l 100 10 45 =+ .026

600 10 33 +.024

v 10 10 33 +.022

100 10 37 +.022

600 4 31 +=.018

¢ 0 0 10 35 +.016
Testosterone 1 10 39 +.022

3 9 46 +.035

9 10 50 =+ .034

27 9 73 +.067

111 100 15 .38 +.022

v 15 9 37 +.025

30 9 .35 =+ .026

60 10 49 +.036

120 10 50 =+ .052
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TABLE II. Uterotrophic Aectivity of Compounds
11, IV, V and VI.

Exp. No. Total Mean uter-
(route of Material  dose, No.of ine ratio
admin.) admin, ug  mice + S.E.
D 0 0 10 1.06 +.084
(subeut. inj.) Estrone 1010 2.66 +.117
3 10 5.30 +.242
11 1 10 1.06 +.075
10 10 .90 +.037
100 10 1.31 +.086
500 6  3.02 +.276
E 0 0 5 1.05=x.12
(gavage) Estrone 8 5 1.39 +-.13
6.4 5  4.05+.39
1T 100 5 147 +.16
500 5 2.56+.19
2000 5  3.68 +.40
I 0 0 10 95 +.064
(subeut. inj.) Estrone 05 10 2.39 +.303
1 10 3.18 +.168
2 10 4.62 +.147
4 10 5.24 +.207
v 100 10 1.24 +.059
200 10 1.27 +.051
400 10 1.50 +.081
800 10 218 +.121
1600 10 3.78 +.415
G 0 0 10 .84 +.062
(subcut.inj.) KEstrone 05 10 1.82 +.150
1 10  3.23 +.409
2 10  4.30 +.280
410 5.19 +.432
VI 100 9 .92 +.068
1000 5 .98 +.050
H 0 0 10 1.20 +.094
(subent. inj.) Estrone 05 10 2.02 +.153
1010 3.29 +.092
2 10 523 +.278
4 10 548 +.234
v 15 10 1.15 +.045
30 10 1.37 +.113
60 10 1.16 +.078
120 10 1.26 +.085

chick’s comb at doses of 0.5, 1 and 3.0 mg
and as an inhibitor of testosterone stimulated
seminal vesicle and prostate at doses of 2, 10
and 50 mg.
4-Methylestra-1,3,5(10)-trien-178-ol (II)
was inactive as an anti-estrogen at the 50, 500
and 2000 pg dose levels, and as an anti-andro-
gen in the testosterone stimulated chick’s
comb test. Compound II stimulated the
chick’s comb and over a limited dose range
gave a reasonable dose-response curve which
was parallel to the standard testosterone. The
compound had an estimated relative potency

TABLE 1II. Activity of Subcutaneously Injected Compound in a Parabiosis Assay (Male Castrate—Intact Female).

Intact female

Male-castrate

Parabiont ————

Parabiont

Mean
levator ani wt

Mean

prostate wt

Mean seminal

wt, mg + S.E.

Mean body Mean ovarian
wt, g

vesiele wt

—_— mg+SE—

Mean body
wt, g

No. of
pairs

Material Total
dose, mg

administered

Exp. No.
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TABLE 1V, Activity of Subeutaneously Injeeted Compounds ITT and IV in a Parabiosis Assay
(Spayed Female —— Trtaet Female).
Npaged femade Female
Total Meun Mean .
Materinl dose, No.of hody Mean uterine hody Mean ovarian
admin, mg pairs wi, & ratio = 8,1, wi, g ratio + S.E.
0 0 B) 84 S84 = 7.741 78 131.3 + 30.455
Estrone 0005 [ 95 30,2 +=  5.698 74 85.4 + 13.832
001 d 94 +1.2 + 2,727 76 66.1 + 33.244
002 6 88 66.9 + 7.488 82 46.2 + 14.050
v D (} 89 41.7 = 3.090 80 67.7 + 16.848
1.0 6 88 52.0 = 3.909 83 19.7 += 3.486
2.0 6 89 139.9 = 14.173 73 15.1 + 2.643
+.0 5 85 147.7 + 24,558 78 22.0 = 6.199
TiT 3.0 3 81 50.5 + 12,035 74 73.2 = 19.917
of 1/30th of testosterone (Table 1). Com- testosterone (Table I) but estrogenic activ-

pound II, when injected subcutaneously, pro-
duced a significant increase in the immature
mouse uterus at the total dose of 100 ug, at
the 500 pug dose a 3-fold increase in uterine
weight was found. The slope was signifi-
cantly shallower than that of the estrone
standard so that no precise relative potency
could be calculated, but one may judge com-
pound II to be about 1/5000th as active as
the standard. The shallow slope for utero-
trophic activity of II is reminiscent of that
found for androgens by this test.

Compound II also stimulated the uterus
when administered by gavage and exhibited a
relatively higher uterotrophic activity by this
route. The limited number of observations
prohibited proper evaluation of the slopes of
estrone and Compound II for parallelism. An
estimate of relative potency places Compound
II at about 1/200th the activity of estrone.

Table IIT summarizes the pituitary inhibit-
ing activity of Compound II by a parabiosis
assay. At the 1 and 5 mg dose levels signifi-
cant pituitary inhibition was not found but 10
-mg total dose gave a pituitary inhibition
equivalent approximately to that of 0.5 mg of
testosterone. This means that the compound
was about 1/20th as androgenic as testoster-
one on the basis of lack of seminal vesicle and
prostate response,

Since Compound V (androst-3,5-dien-178-
ol) could have been contaminated with Com-
pound II to the extent of 5%, it was of inter-
est to ascertain whether the activity of Com-
pound IT could be due to Compound V. The
chick androgenicity of Compound V by injec-
tion was found to be about 1/10th that of

ity could be detected. On the basis of the
estrogenic assay method employed, the com-
pound was judged to possess less than
1/2000th the activity of estrone (Table II).
It seems unlikely, therefore, that the biologi-
cal activity of Compound II was due to con-
taminant Compound V.

Neither Compound III nor IV has any
significant androgenic activity on the chick’s
comb (Table I) at doses up to 600 pg. This
means that the compounds, if androgenic at
all, are less than 1/200th that of testosterone.
Compound IV has an estrogenic activity ap-
proximately 1/8000th that of estrone.

Compound IV was a highly effective anti-
pituitary compound in the spayed female-in-
tact female parabiosis assay (Table IV). By
this assay, a relative potency of 1/500th that
of estrone was found. This would indicate a
significant degree of separation of the estro-
genic and pituitary inhibitory activity since
the compound appeared to be 1/8000th as
estrogenic as estrone in the mouse. However,
in the spayed parabiotic rat, estrogenic po-
tency seems to be closer to a figure of 1/500th
to 1/1000th that of estrone. This latter es-

TABLE V. Anti-estrogen.

(Injection)
Test material Estrone
Total Total .
dose, dose, No.of Mean uterine
Designation  ug ng mice ratio + S.E.
0 0 0 10 98 + .048
0 0 4 7 5.11 + .214
v 50 4 9 5.08 + .141
500 4 10 516 & .171
2000 4 10 4.92 + .168
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TABLE VI. Relative Potencies of Certain 4-Methyl Aromatic Steroids.

Estrogenic Estrogenic
Chick activity activity Pituitary inhibition
androgenic subcutaneous subcutaneous (parabiosis)
Compound aetivity inj. (mouse) inj. (rat)
designation Testosterone—=1  Estrone—1 Estrone—=1 Testosterone=1 Estrone—=1
II 1/30 Ca1/5000 1/20
III <1/200
v <1/200 1/8000 1/1000 1/500
v 1/10 1/2000
VI <1/20,000

timate would indicate a pituitary suppressing
activity essentially related to the estrogenic
potency.

Compound IV did not have any anti-estro-
genic activity for total doses from 0.05 to 2
mg. Compound VI was less than 1/20,000th
as active as estrone when injected into the im-
mature mouse.

Discussion. The data summarized in
Table VI indicate clearly that the 3-deoxy-4-
methyl steroids show weak estrogenic potency
and in the case of 4-methylestra-1,3,5(10)-
trien-178-0l (II), some androgenicity. The
pituitary inhibition is definite for II and IV.

Summary. 4-Methylestra-1,3,5(10)-trien-
17B-ol (II) and androst-3,5-dien-178-o0l (V)
were 1/30th and 1/10th as androgenic as tes-
tosterone in chick’s comb inunction assay.
Subcutaneous injection of 4,174-dimethyles-
tra-1,3,5(10)-trien-178-0l, II and V showed
1/8000th, ce 1/5000th and 1/2000th the es-

Effects of Endotoxin on Turkey Poults.*

trogenic potency of estrone, respectively, by
a mouse uterine test. By parabiosis assays in
the rat, IT was approximately 1/20th as pitui-
tary inhibiting as testosterone, while IV was
1/500th as active as estrone.
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During studies on dissecting aneurysm in
turkeys, methods were sought for the experi-
mental production of the disease. In discus-
sing experimental aortic dissecting aneurysms
in animals, Hall(1) mentions the production
of aortic medionecrosis in rabbits by the ac-
tion of adrenalin and also by the use of the
exotoxin of Corynebacterium diphtheriae. En-
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dotoxins from Gram-negative bacteria are
also known to produce necrosis and hemor-
rhage in a variety of experimental animals.
Clinically, the pathological effects of general-
ized Gram-negative infections are associated
with septic shock, attributed largely to the ac-
tion of endotoxin(2,3,4). The present paper
deals with a qualitative survey of the effects
of endotoxin on turkey poults.

Materials, methods, and results. Experi-





