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Effect of Theelin on Immature Guinea Pigs. 

It was previously pointed out that the vaginal smears of rabbits 
were not reliallle as an index of hormonal activity, confirming the 
work of Iiuntle and Proud.' :I more careful search of the litera- 
ture reveals that Courrier' had p-eviously olxerved that there was 
no histological change in the vaginal mucosa of several rabbits 
either (luring heat or after the atlministration of an ovarian extract. 

We also reported an oliservation in 3 immature guinea pigs of 
the opening of the vulva1 orifice 18 hours after iiijection with the 
urine o f  a pregnant \vonian. To C'ourrier:' again belongs the credit 
of having made the same oliservation in a single guinea pig that he 
injected ivith an ovarian extract. Lacjueur4 in studying the uterine 
hypertrophy of rodents after injection with an ovarian hormone, 
also noted the vulva1 opening in 2 guinea pigs but observed that one 
of his controls also had a \vide open vagina at the end of the experi- 
mental period, namely a week. In trying to repeat our original 
phenomenon ive found that it is not constant, appearing in but 2 of 
23 aninials iiijected with theelin-bearing fluids, while in 2 out of 
34 guinea pigs the opening o f  the vulva, without, however, typical 
oe s t r u s smears, a ppea re cl s 1) u n t ane o u sl y . 

Our attention ivas shifted, therefore, from the vulva to the effect 
o1f theelin on the uterus. Hypertrophy of the genital tract in imma- 
ture animals in general is descril>etl as characteristic of the follicle 
hormone. Mice, rats, ralhits, and dogs, have been extensively in- 
vestigated. But other than the two authors referred to above and 
Frank," little seems to have been publishetl. JaresG showed that 
guinea pigs are incapable of giving the Aschheim-Zondek reaction, 
although Papanicolaou' has recently demonstrated microscopic 
changes in the follicle follon-ing the injection into immature guinea 
pigs of the urine of pregnant co~vs. 

1 King, E. L., and King, A. G., PRO(>. sop. EXP. BIOL. AND hfED., 1932, 29,469. 
2 Courrier, R., Comptes reridus Soc. tie Biol., 1926, 94, 280. 
:+ Courrier, K., Coniptes reittius Soc. t1e Bid., 1924, 90, 453. 
4 Liqueur, E., Deutsch. med. Wc71schr., 1926, 52, 1247. 
6 Frank, R. T., Female Sex Hormone, 1929, Thomas Co., Baltimore. 
6 Jares, J. J., Anat. Rec., 1931, 49, 185. 
7 Papanicolnou, G .  N., PROC. SOC. EXP. BKOI,. AND MED., 1931, 28, 807. 
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Most authors have used the obvious hypertrophy of the uterus of 
rodents contrasted with a littermate control to demonstrate the 
uterine effect of the follicle hormone. Siddall’ showed that in im- 
mature mice, animals weighing between 18 and 20 gm., the uterus 
(with the ovaries, tubes, and the cervix) weighed less than 1/400 
of the total weight of the animal. Using the blood serum of preg- 
nant women, he demonstrated the presence of theelin by daily in- 
jections over 5 days. At the end of that period the uterus was 
found to weigh more than 1/400 of the total weight, as for example, 
1/300. Using the denominator as an index, a value over 400 would 
be negative, whereas a value under 400 would indicate uterine hy- 
per trophy. 

Although Frank states that in the immature guinea pig 4 to 6 
clays are necessary for hypertrophy of the uterus to take place, we 
have observed it regularly in 48 hours, and even 24 hours after the 
injection of theelin-bearing fluids. We  have established a “ratio” 
between the weight of the uterus in nig. and the weight of the ani- 
mal in gm. The normal should k 2.5 or less, corresponding, of 
course, to Siddall’s value of 400. The advantages of this ratio are 
that it rises in value as the uterus increases in size whereas the Sid- 
dall number decreases in value. Again, the Siddall number implies 
an accuracy that is very hard to obtain, a change ir? the last signifi- 
cant figure representing 1/8 nig., while in the ratio as proposed an 
error of 25 to 36 mg. will just alter the last figure. Finally, the re- 
sults in the immature guinea pig can be read in 48 or even 24 hours 
instead of 5 days. 

The urine of pregnant women near term was used as a cheap and 
available supply of theelin, and 15 immature guinea pigs were in- 
jected from 7 different samples. The injections were so grouped 
that certain variables could be studied, although of course the num- 
ber of cases is small. I t  was found that the intraperitoneal route 
gave slightly better results than the subcutaneous ; that storage over 
night on ice did not affect the result; that the number of doses, dis- 
tribution, and the amount injected had no effect on the outcome. 
This corresponds to the observations of others that the various reac- 
tions of the sex hormones are of a threshold type. On the other 
hand, one animal receiving 4.0 cc. in one dose died of peritonitis, 
and 3 others died oi  causes undetermined in 24 to 48 hours, without, 
however, interfering with the uterine hypertrophy. The weight of 
the animals seemed unirnportant, although those guinea pigs in the 
neighlmrhood of 250 gin. gave the best results. An interesting 

ssiddall, A. E., J .  Am. Med. Assn., 1928, 91, 779- 



o1)servation  as that 2 a!iiiiial+ a t  least 6 inonths old h t  still sex- 
ually inirnature and ~veigliiiig ,S.X gin.* which had been injected with 
pregnanq7 urine :ome iiioiiths previously. gave typical expected 
reactions. In I IO  case ~ v a s  any c!\-arian change visible to the naked 
eye observable. Finally the length of time between the injections 
and the sacrifice of the animal did not seem to play any great part 
in the degree of hypertrophy. The best results were obtained at 
the end of 6 clays with one sample, but there was no progressive 
correlation, and in general 48 hours was ample time for the reaction. 

The results with pregnancy urine were as follows : 
Urine Guinea P igs  

A 3 
n 6 
c 2 
D 
E 
F 
G 

Rat io  Aver age 
.5.6-8.7 7.1 
2.9-3.9 3.5 
3.0-3.6 3.3 

3.6 
3.4 
5.2 
4.5 

Since the urine o f  pregiiant \vomen contains large quantities of 
anterior pituitary-like hornionc. to prove that the uterine hyper- 
trophy was not due to this substance, 3 aninials were injected with 
Antuitrin-S (Parke-Davis) in doses of 20, 40, and 120 units. The 
ratios were respectively : 2.1, 2.5, and 2.5,  that is, all negative. On 
the other hand when Theelin (Parke-Davis) was injected in doses 
o f  9, 35 ,  and 90 units. the results were : 2.6, 3.5,  and 3.0. This last 
experiment indicates again the threshold nature of the reaction, and 
also, that while 9 units will produce a minimal hypertrophy, 35 wilI 
give a definite reaction but 90 will not give any greater reaction. 
W e  are not ready yet. however. to discuss the quantitative relation- 
ships involved. 

Among the controls, one 214 gni. guinea pig, receiving no urine, 
had a ratio of 1.9. Four samples of niale urine were used to control 
the findings. This was tinfortunate inasmuch as theelin has been 
reported on many occasions in male urine as  ell as in male feces, 
Me, and even Mood, although usually in very small amounts. The 
results were as follo~vs: Urine Z. 2.3 in each of 2 animals; urine 
Y ,  from the same inclivic!ual some 2 weeks later, 4.0 and 4.3; urine 
X .  2.7: and urine W. 2.2. While standard tests for the demonstra- 
tion of theelin in the male urines giving a positive reaction should 
have been made. we feel that it was the presence of this substance 
that was responsible. 

Suwwuwy. Attention is called to the immature guinea pig as a 
suitable animal for demonstrating the presence of theelin by uterine 



hypertrophy observable within 38 hours. There is proposed a 1111- 

merical evaluation of this hypertrophy in the form of the ratio of 
the weight of the uterus in mg. to the weight of the animal in pi. 

Vsing this ratio the presence of theelin was demonstrated in preg- 
nancy urine and a commercial preparation of theelin, cliff erentiating 
these from a commercial preparation of the anterior pituitary-like 
hormone. 
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Attempted Induction of Labor by Injections of Theelin. 

J. THORS WELL W1TTIEKSZ”C)IOS.” (Iiitrodured 1)p E. C. Faust.) 

I+vni the  1 ) ~ p c i r t  m en t of 07ist P t  T i c s ,  Tulati e 1 ’ 1 )  ircrsit y School of Medicine. 

Setting aside as irrelevant to this discussion the effects which the 
hormones of the anterior hypophysis are supposed to exert upon 
the hormones of the ovary, we may accept as reasonably well estab- 
lished at least 3 facts: that the endometrial changes which precede 
menstruation are controlled during the first half of the menstrual 
cycle by the follicular hormone of the ovary; that they are con- 
trolled during the seconrl half of the cycle by the lutein hormone of 
the ovary; and that the actual menstrual flow is precipitated by the 
withdrawal of the lutein hormone, with which is associated the be- 
ginning retrogression of the lutein body. To emphasize the positive 
rather than the negative aspect of the theory, we may say that since 
biologic inactivity is unlikely at any time, menstrual bleeding is 
initiated by the ascenilancy of the ovarian follicular hormone over 
the Itltein factcr. - 4 r g ~ h g  from this pren:ise, it daws not seem 
unreasotiable to assunie that the onset of labor in a norim1 preg- 
nancy which has reaclied term may be the result of a similar se- 
quence of events, the asceiiclancy of  the same follicular hornione 
over the same lutein hormone, which is known to be present through- 
out pregnancy. 

To test this theory and in  the hope of precipitating the onset of 
labor, a series of experinients n.as undertaken on 8 pregnant negro 
vi70171en at  full term by injecting ( subcutaneously) varying amounts 

* My thanks are due to Dr. E. L. King, Professor of Obstetrics in the School 
of Medicine of Tulme University, on whose service in Charity Hospital the ex- 
periments were conducted, and t o  Yarke Davis and Company, who kindly supplied 
the Tlieelin used. 


