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1 2  (4 ,) which simulates radiation damage. A 
preliminary communication ( 1 1 ) has also re- 
centby focused attention on the possibility of 
chromosome breaks in leukocytes of patients 
with chickenpox, a disease caused by a virus 
identical with or closely related to HZV. 
Although chromosome cytology following 
viral infection is only at  its beginning stage 
of development, it already appears evident 
that individual viruses may produce specific 
effects on the nuclei and mitotic cycle of a 
variety of host cells. Caution is required, 
however, in interpretation of chromosomal 
aberrations that are not unique for a specific 
virus, as a variety of alterations have been 
reported in actively growing cultures of “nor- 
mal” cells( 12) .  In  the present study, how- 
ever, parallel control cultures, examined simul- 
taneously, showed none of the marked ab- 
normalities seen in the infected cultures. 

Summary. Human embryo lung fibroblasts 
infected with herpes zoster virus reacted as 
though they had been treated with colchicine. 
Most of the infected cells were arrested in 
metaphase and contained overcontracted 
chromosomes. Formation of multinucleated 
cells and micronuclei was also observed. 

Many chromatid and chromosome breaks 
were seen during the early stages of infection. 
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The anti-gonadotropic activity of a con- 
siderable number of steroids has been evalu- 
ated in castrated male-intact female para- 
biotic pairs( 1,2), but few steroids have been 
studied in the intact female-ovariectomized 
femaile parabionts. Meyer and Hertz ( 3 )  de- 
termined the dose of estrone required to 
inhibit completely the post-castration hyper- 
secretion of gonadotropins. Biddulph et aZ( 4) 
have studied the relative potency of estradiol- 
17p, estriol and progesterone in this assay 
and Byrnes and Meyer(5) reported on the 
relal ive pituitary inhibition and uterine stim- 

ulation activity of estrone and estradiol-17p. 
Dorfman and Dorfman(6) evaluated the re- 
producibility of the assay procedure employ- 
ing estrone as the reference standard. 

The pituitary gonadotropic inhibitory ac- 
tivity of certain synthetic steroids, mainly 
ring A phenolic compounds, or derivatives 
thereof, have now been studied with the 
objective of finding steroids with clear dis- 
sociations of pituitary inhibitory activity and 
estrogenic potencies. 

Method and materials. The method has 
been detailed elsewhere(7) and will only be 
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TABTIE I. Influence of Subcutaneously Injected 
Es t rad io l -17~ in  Parabiotic Rats. 

of estra- Intact  female Ovsriectomized 
Cliol-l7p, No. of mean ovarian rat mean uterine 

pg pairs wt, mg & S.E. wt, nig 5 S.E. 

Total  dose 

0 
. O 1  
.03 
.09 
.1 
.2 
.3 
.4 
.G 
.9 

44 
47 
48 
30 
15 

6 
29 

6 
5 
9 

183 2 8 
162 t 9 
142 5 10 
104 2 10 
98 +- 1 7  
67 36 
67 2 8 
50 t 13 
39 +- 6 
4 1  & 5 

56 2 4 
60 2 1 
68 2 4 
65 2 3 
79 & 7 
85 2 9 

118 -i- 2 
123 & 7 
133 -i- 10 
179 2 13  

outlined here. In tact f emale-ovariec tomized 
female parabiotic pairs were used. The test 
material, dissolved in 0.1 ml of sesame oil, 
was injected subcutaneously once daily for 
10 days into the ovariectomized parabiont, 
Autopsy was performed one day following 
the last treatment a t  which time the ovaries 
and the uterus of the ovariectomized animal 
were removed and weighed. Most of these 
assays were conducted a t  the Endocrine Lab- 
oratories, Madison, Wis., under the super- 
vision of Dr. Elva G. Shipley. 

Results and conclusions. The influence of 
graded doses of subcutaneously injected estra- 
diol-17p on the ovarian weight of the intact 
parabiont and the uterus of the ovariecto- 
mized partner is detailed in Table I. These 
data were used to evaluate the relative poten- 
cies of the synthetic steroids by graphic esti- 
mation using the steepest portions of the 
dose-response curves. Activities separation 
ratio was calculated as the relative gonado- 
tropin inhibition potency divided by the rela- 
tive uterotrophic potency. A dose of 0.03 pg 
of estradiol- 1 7,8 produced a statistically sig- 
nificant pituitary effect but a dose of 0.2 
pg was needed for maximum inhibition of 
gonadotropin secretion by the ovarian weight 
endpoint. This dose also produced a statis- 
tically significant increase in uterine weight 
in the ovariectomized parabiont. Meyer and 
Hertz(3) reported a value of 2.0 p g  of 
estrone to achieve a maximum pituitary 
gonadotropin suppression effect and quite re- 
cently Dorfman and Dorfman( 6)  were able 
to confirm this finding by the observation 

that 2.5 pg  of estrone produced the same 
effect. On the basis of these earlier reports, 
estradiol-17p would be rated some 10 to 1 2  
times more potent than estrone. The data 
presented here confirm this ratio. 

Table I1 lists the estimated gonadotropin 
inhibition and estrogenic potency of 20 ste- 
roids studied by subcutaneous injection. 
Ethynylestradiol 3-methylether was 20% as 
active as estradiol-17p on both parameters. 
17~-Ethynylestra- 1 ( lo) ,  S-diene-3/3,17P-diol 
was fully active as a pituitary inhibitor at 
a total dose of 3 pg and relative potency 
was estimated as 10% that of the standard. 
The uterotrophic activity was estimated to 
be 2% of estradiol-17P thus indicating an 
enhancement of anti-pituitary effect of the 
order of 5 times. The corresponding 17-keto 
derivatives, 3P-hydroxyestra-1(10) ,5-dien-l7- 
one was about 100 times less active than 
estradiol-17P and the same order of activity 
was assigned to the corresponding 17p-ako- 
hol, estra-1 ( 10) ,5-diene-3p,l7P-diol. Of in- 
terest is the relatively high potency of 2 
seven-membered ring A steroids. A-Homoan- 
drosta-1,4,5 (lO)-triene-3,17-dione was fully 
active at  10 pg  dose level and was considered 
to possess 4% the activity of estradiol-17P. 
17p-Hydroxy-A-homoandrosta- 1 ( lo) ,  2,4a-tri- 
ene-4-one was active at a 100 p g  dose level 
and was assigned 0.1% the relative activity 
of estradiol-l7P. 

Four estrene derivatives, lacking either a 
3 or 17-oxygen function were studied. 3- 
Deoxyestrone (estra-1,3,5 (lO)-trien-17-one) 
assayed about 0.1 % of estradiol-17p and 
17-deoxyestrone (estra-1,3,5 (lO)-trien-3-01) 
about 3% the activity of the standard. 
Whereas, in the case of 3-deoxyestrone no 
difference was seen between the inhibition of 
the pituitary and uterotrophic activity, a 
more than 2 S-fold separation was apparent 
in the case of 17-deoxy compounds. 

Two 17~-substituted 3-deoxy compounds 
were tested. The determined values were as 
follows: 17~-ethyny1-3-deoxyestradiol ( 1 7 ~ -  
ethynylestra-1,3,5 ( lO)-trien-l7F-o1) was ac- 
tive as a pituitary suppressor at the 50 pg 
dose and the relative potency was 0.5% or 
greater. The corresponding 17a-methyl deriv- 
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TABLE 11. Relative Potency of Various Steroids Assayed by Subcutaneous Injection in  Intact  Female- 
Ovariectomized Parabiotic Rats. 

Relative potency 
Estradiol-17p -= 100 

Gonado- Utero- Activities 
No. of tropin in- tropic separation 

Dose range pajrs hibition potency ratio 
- Compound studied,pg used (A) (B) (A/B) 

A- Homoandrosta-1,4,5 (10) -triene-3,17-dione 
Estra-1,3,5( lO)-trien-3-01 
17,3-Hydroxy-A-homoandrosta-l( 10) ,2,4a- 

17a-Ethynylestra-l(10) ,5-diene-3p,17p-diol 
3-Methoxyestra-1,3,5 ( 10) -triene-17p-cyano- 

17a-Ethynyl-17p-hydroxy-5~-estran-3-one 
4-Oxa-17p-acetoxyetr-1,5 (10) -die.n-3-one 
5,l O-Seco-5,19-cycloadrosta-l(lO) ,2,4- 

Testosterone 
A-Homomdrosta-l(l0) ,2,4-triene-4,17-dione 
1-3Methy1-3-acetoxyestra-1,3,5 (10) ,6-tet.ra- 

Ethynyl estradiol-3 methylether 
3p-Hydroxyestra-l(lO) ,5-dien-17-one 
Ef,tra-l(lO) ,5-&ene-3@,17p-diol 
17~-Methyleatra- 1,3,5 ( 10) - trien- 17p-01 
Estra-1,3,5( 10) -trien-17-one 
Estrocne 
1 7 u-Ethynylest er - 1,3,5 ( 1 0) - trien- 1 7p-01 
Ei hynyl estradiol 
17~-Ethynylestr-2-en-17p-ol 
1 7  ~-Et,hynylandrosta-2,4-dien-l7p-o1 
3- Methyl-5,10-seeo-5,1O-cyclo~str-l(10) ,2,4- 

3,l j a -Di acetoxy- 4-m ethyl ac e t ox yes t r  a - 1,3,5 

3- Acetoxy-4-methyl-acetoxyestra-1,3,5 (10) - 
6 a -Methyles t ra- 1,3,5 ( 10)  - trien- 17-one 

t riene-4-one 

ethoxy 

triene-3,17p-diol diacetste 

me-1 7 -one 

il,rien-l7p-o1 

i(lO)-trien-17-one 

6-tetraene-17-one 

1 0  -10'00 
5 - 150 
5 - 900 

3 - 450 
.1 - 20 

10 -2700 
100 -1000 

10 - 100 

50 - 500 
5 - 125 

10  -1000 

.1 - 27 
3 - 450 
3 - 450 
.1 -1000 

50 - 450 
.1 - 4.5 

510 - 500 
.02- .9 

100 - 900 
30 - 270 

1'00 -1~000 

100' -1000 

100 -1000 

50 - 150 

12 
24 
33 

39 
32 

30 
1 0  
23 

28 
12 
15 

78 
27 
27 
22 
27 
30 
10 
30 
15 
12 
1 0  

8 

8 

1 0  

z 4  
3 
1 

10 
3 

> -1 
.1 
.5 

.02 

.1 

.01 

20 
1 
1 
.5 
.1 

10 > .2 
100 

.1 < .03 < .01 

< .01 

< .01 

< .Om5 

< .03 
> -2 

.1 

2 
1 

.05 

.05 
<.3 

<.02 
<.I 
< . O l  

20 
1 
1 
.5 
.1 

.6 

<.5 
< . O l  
< . O l  

< . O l  

< . O l  

<.05 

20 

300 

>120 

<E 
5 
3 

> 2  
2 > 1.7 

> I  
> I  
> I  

1 
1 
1 
1 
1 
.5 

> .3 
.3 

> .2 - 
- 
- 
- 
- 

ative (17a-methylestra-1,3,5 (lO)-trien-l7P- 
01) was active at  100 pg  but not at 10 pg 
dose and was considered to be of the same 
order of activity. 

Five steroids were inactive at the dose 
levels studied as follows : 1 7a-ethynyl-andros- 
ta-2,4-dien-17p-ol ( 2  70 pg) ; 3,6~-diacetoxy- 
4-methylacetoxyestra- 1,3,5 (10) -trien-17-one 
( 1 000 pg)  ; 3-acetoxy-4-methylacetoxyestra-1 , 
3,s ( 10) ,6-tetraene-17-one (1000 p g )  ; 6 ~ -  
methyl-1,3,5 (lO)-trien-17-one (1.50 pg) ; 3- 
methyl- 5,lO-seco- 5,lO-cycloestra-1 ( lo),  2,4,- 
trien-l7p-01 ( 10100 pg) . 

Fig. 1 includes the structure of 4 steroids 
having significantly higher gonadotropin in- 
hibitory activity than estrogenic activity as 
measured by increase in uterine weight end- 
point. An activities separation ratio up to 

> 120 was observed for compound I (A- 
homoandrosta- 1,4,5 (lo) - triene-3,17-dione), 
Compound I1 ( 1 7p-hydroxy-A-homoandrosta- 
1 ( lo)  J74a-trien-4-one) was 10, Compound 
111 ( 17~-ethynyl-estra-1 (lo) ,5-diene-3p71 7p- 
diol) was 5 and Compound IV (3-methoxy-1, 
3,s ( 10) -triene-l7,&cyanoethoxy) was 3. 

Summary. Steroids of the ring A phenolic 
group, or derivatives thereof, have been 
studied for their ability to inhibit biosynthe- 
ses and/or secretion of pituitary gonadotro- 
pins and uterotropic activity by means of a 
method utilizing the intact female in para- 
biosis with an ovariectomized rat. 

Three hundredth pg of estradiol-17p was 
the smallest total dose to produce pituitary 
inhibition and 0.2 pg was the minimum dose 
to produce a mqxirnum inhibition. The cor- 
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FIG. 1. Compounds with activities separation ratio 

(ASR) of 3 or greater: I-(A4-Homoandrosta-1,4, 
5(10)-triene-3,17-dione) ASR = >120. II-(17/3- 
Hydroxy - A  - homoandrosta - 1 (10) ,2,4a - trien - 4 -one) 
ASR = 10. III-( 17a-Ethynylestra-l(10) ,S-diene- 
3/3,17p-diol) ASR = 5 .  IV-(3-Methoxy-1,3,5(10)- 
triene-l7P-cyanoethoxy) ASR = 3.  

responding total doses of 0.2 and 0.9 pg of 
estradiol-l7P were required to produce mini- 
mum uterine weight stimulation and the mini- 
mum dose to produce a maximum response, 

respectively. Four steroids showed signifi- 
cantly greater pituitary inhibition than utero- 
trophic activity; 17a-ethynylestra-l( 10) ,5-di- 
ene-3P,17P-diol, A-homoandrosta-l,4,5 ( 10)- 
triene-3 ,I 7-dione, 3-methoxyestra-l,3,5 ( 10) - 
triene- 1 7P-cyanethoxy and 1 7p-hydroxy-A- 
homoandrosta- 1 ( 10) ,2,4a-trien-4-one. 
~~ 
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Very little is known of the lipid biochemis- 
try of trypanosomes( 1),  although it has been 
shown that some trypanosomes contain con- 
siderable amounts of lipid material ( 2 ) .  A 
basic knowledge of the lipid composition of 
trypanosomes is important for studies of lipid 
metabolism and immunological investigations. 
While most trypanosomes require the pres- 
ence of serum or blood in their medium Try- 
panosoma ranarum can be grown for several 
generations in absence of serum. This makes 
possible the study of its lipid synthesizing 
capacities without the interference of serum 
lipids. The lipid composition of T .  ranarum 
is described in this paper. 

Materials and methods. A strain of Try- 
panosoma ranarum F-13 was used in this 
study (by courtesy of Dr. F. G. Wallace, 

Dept. of Zoology, Univ. of Minnesota). Stock 
cultures of this organism were maintained in 
a medium composed of lactalbumin hydro- 
lysate (Nutritional Biochemical Co., Cleve- 
land, Ohio) 2%, yeast extract (Difco Lab., 
Detroit, Mich.) 0.276, bovine albumin pow- 
der O.OSY,, hemin 1 mg%, and triethanola- 
mine 0.2 5 ”/. . The ingredients were dissolved 
in Hanks’ balanced salt solution without sodi- 
um bicarbonate, and the pH was adjusted to 
7.8. 5% rabbit serum was added to the 
medium, which was dispensed in 10 ml por- 
tions into 4 oz rectangular bottles. This 
medium without serum, (designed “serum- 
less” medium) was used in our experiments. 

An aliquot of cells grown in the presence 
of serum was centrifuged, washed with physi- 
ological saline and inoculated into “serum- 


