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A Note on the Effect of Theelin, Theelol and the Luteinizing 
Substance on Reproduction. 

P. A. KATZMAS. (Introduced by E. S. Doisy.) 

Frwai t h c  Laboratory of Biological Uicn i i s t r y ,  St. Louis Witicersity School of 
_\I c / l  ir .  i t i  P. 

Past investigations have cletiiiitely shown that the prolonged ad- 
niinistration or single massive (loses of the female sex hormone 
exerts an inhibiting effect bii the ovary.  13y means of ovarian trans- 
plants' and extracts" Halierlantlt ~)ro(l~iced a lasting sterility in rab- 
bits and guinea pigs. These results have 1)tren confirnied by Bondi 
and Keurath:' and Keiprich.' \\-ho used ovarian transplants, and by 
Fellner" and Gostinii rovic" wit I7 ietiiin in and men fornion- folliculiii 
respectively. The effect on the ovary produced liy high dosages of 
iolliculin'* !' has been duplicated u-ith theelin by Doisy, Curtis and 
Collier,Io ivho founcl in  the immature rat a complete inhibition ol' 
growth of the ovary, degeneration of follicles and inhibition of the 
development of new follicles. Similar effects have been .obtained 
by Hisaw, Leonard and Myers;" upon injection of aniniotin and by 
Kunde and cowoi-kcrsl2 with the female sex hormone from preg- 
nancy urine when administered to iniiiiature clogs. 

The luteinization of the ovary by anterior lobe substance has 
been adequately demonstrated. Evans'" found that the cessation of 
estrus in the nornial rat resulting irom the injection of large amounts 
c f saline extracts of beef anterior pituitary glands was associateJ 
with a profound luteinization oi the ovary and an embedding of the 
ova in the corpora lutea. This effect has been induced by other in- 
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vestigators.14, 15, 16. 17, 18. 19, 20 Similar results have been obtained with 
extracts of pregnancy urine. Tl i~is  the injection of Prolan B into 
adult mice is reported by Zondek'" to have caused cessation of the 
estrus cycle and luteinization of the ovaries. Since Prolan B causes 
all follicles to become luteinized, Zondek believes that ovulation is 
inhibited and hence a veritable sterilization is produced. In line with 
this, Engle" found that the treatment of ininiature mice with preg- 
iiancy urine resulted in atresia of the follicles and prevention of 
ovulation by the transformation of the follicle into a corpus luteuni 
with retained ovun1. That a sterility is actually induced has been 
shown very recently by Mandelstarnn~.'~ 

E.t-primeutcd. ,Although the effect of these sul)stances upon the 
ovary seems to be quite amply established, it seemed desirable to 
determine the permanency of the inhibition produced by daily ad- 
ministration of the crystalline horniones theelin and theelol and 
also of a purified preparation of the luteinizing substance of preg- 
nancy urine. Four groups of 5 healthy, 120-day-old, female rats 
with normal cycles were injected for 25 days. The first group was 
injected daily with 50 mouse units of the luteinizing substance, the 
second group with 6 spayed rat units'" of theelol, the third with 6 
iinniature rat units'" of theelol, and the fourth group with 6 rat units 
of theelin. Smears were made daily throughout the course of the 
experiment. The animals remained in good health during the en- 
tire period of treatment. 

The rats which received the luteiiiizing extracts were in a con- 
tinuous state of estrus for the first 5 to T days of the treatment, 
whereupon estrus was in all cases coimpletely inhibited. After this 
inhibition, which persisted for 5 to 10 clays following the cessatioii 
of the injections, the reestablished cycles u-ere of greater than nor- 
mal length due to a long diestrus interval. The animals receiving 
theelin and theeloi stayed in continuous estrus throughout or evi- 
denced very long cycles with extremely short dioestrus intervals. 
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The cycles returned to their iiormal rhythm promptly after the 
injections were stopped. 

At the end of the &day injection period, 2 aninials from each 
group were sacrificed for observations of the genital tract. (Table 
I.) The ovaries of the group injected with the luteinizing principle 

TABLE I. 
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Luteiniziiig Horiiioiie (Mouse Units) 
2.j 372 10 (iarge 100-150 

2.5 263 

2.j 41.1 11’ ( s ~ m l l )  1 *i 
2 .? 67.8 10 ’ ?  2 0 

to iiircliuni) 
? ?  9 9  

Tlieelol (SpaTed rat unit =- 0 . 6 8 ~ )  

Theelol ( Inmature ra t  unit = 0.1Gy) 
1.3 74.4 CZ (s1ttaIl) 20 
‘2 .i 13. i  3 ” 1 .i 

60.3 51 fcw 25 
(smsll) 

20 

Theelin (Rat unit = 0,337) 
i )  - “9 

? ?  2.3 30.4 

eiioriiious 
(gravid type) 

,? 

moderate 
9 ,  

were enormously enlarged ( 5  and 7 tinies normal), the bulk of the 
weight obviously was made of lutein tissue although several fol- 
licles, varying in size from large to medium, were present in each 
case. The uteri were livid and 1-ery much enlarged, giving the ap- 
pearance of pregnancy. This escessive luteinization apparently per- 
sists for some time for, upoii examining the ovaries of rats 37 and 
41 twenty-five days after the injections had been stopped and after 
the appearance of 3 and 2 cycles respectively, it was found that the 
luteinization n-as still pronounced although there was evidence of 
lutein degeneration. In rat 37 nu follicles were in evidence while 
in rat 31 a few l-ery small follicles were ohserved. When the ova- 
ries of rat 41 were again inspected 40 days after the cessation of 
injections their appearance was very much the same as on the first 
examination escept ior a more market1 degeneration of the corpora 
lutea. 

There was little difference in the appearance o i  the genital tracts 
of the rats receiving theelol atid those receiving theelin. The weight 
of the ovaries ivas very nearly normal even though a considerable 
number of very small and highly congested corpora lutea were pres- 
ent in all cases. The ovaries of the rats receiving the higher dosage 
of theelol had a greater nunilier oi  follicles but in all cases their size 



\\:as exceedingly small. The uteri were only moderately enlarged. 
A recovery period of 29 clays was allowed before the niales were 

admitted to the females. Copulation was determined by observing 
sperm in the vagina and the beginning of pregnmcy was taken as the 
date when such a finding was made. This was confirmed by the 
absence of further estrus and also by the placental sign on the thir- 
teenth clay of pregnancy. The number of males antl females in each 
litter was observed; also the age at  which canalization of the vagina 
tcok place. The results are recorded in Table 11. 

TABLE 11. 
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% 

4 
+ 3 

3'7 1250 25 
39 1250 25 
41 1,250 - 2 5  

42 150 25 
45 150 25 
46 150 25 

4s 150 25 
49 150 25 
50 150 25 

5% 150 25 
55 150 25 

56 150 25 

u3 

Luteiiiiziiig Hormone (Mouse Units) 

29 28 21 6 6 5 1 
45 4" 21 8 8 2 G 

Theelol (Spayed rat unit T 0.687 t ) 
29 1 7  22 10 7 3 4 
29 4 2 2  9 9 3 6 
29 9 2 2  7 7  3 4 

Theelol (Immature rat unit == 0.167) 
29 4 2 2  9 9 1 8  
29 1 2 2  6 8 4 4 
29 1 9 1  8 8 5 3 

Thceljn (Rat unit = 0 . 3 3 ~ )  
29 12 22 10 9 1 8 
29 9 22 11 10 7 3 

29 9 2 2  9 9 7 2 

29 23 22 2 0 - - 
46-54-54-55-55 
39-42 

45-47-49 
37-39-41 
42-49-50 

39 
37-38-38-37 
37-38-38-40-41 

38 
37-38-38-40-42-45- 

43-43-44-44-45-45- 
47 

45 

if Mated 16 days later than KO. 37 and No. 39. 
t T -0.001 mg. 

I t  will be observed that, with the exception of the rats receiving 
the snialler dosage of theelol, 29 days were not sufficient for com- 
piete recovery from the effect of the injections for they did not 
receive the inale even though estrus occtlrred normally as indicated 
by the smear technique. The animals receiving the luteinizing sub- 
stance recovered more slowly than did those injected with theelin 
and theelol. The length of the gestation period in each case was 
normal. 

The young were normal antl healthy and the survival was very 
good. The liniited number of animals csecl in this experiment does 
not permit any conclusion regarding the ratio of males to females 



in the litters. Canalization o i  the vagina took place at about the 
same age as it does \\-it11 the !-ouiig stock feniales of our colony. 

Discussioiz. IVhile a greater iiunilier of animals treated with both 
larger and smaller quantities ( 1  t these lioriiiones for longer atid 
shorter periods of time is desiralde, \\T 1)elieve that oiir data justify 
certain conclusions. I t  seems quite definite that the changes evoked 
19- the adniinistratioii o i  tlieelin. theelol and the luteitiiziiig sulxtance 
do not perinaiieiitly affect the 1 Loriiial ovarian functioii. The fact 
that those animals receiving tlie siiialler ninoutit of theelol niated 
i!nmetliately u p i  iiitrotluctic :ii ( 1  t the iiiales tnight indicate that a 
sterilization was intlticetl in  the other 3 groups. Huwej-er, since we 
have not determined the ;t\-er:ige length of time t1i;tt untreated 
feiiiales remain ivi th the iiialt. 1 ;c t (  )re tertilizatioii takes place, such 
3 conclusion ilia!- l)e uiiju3titjetl. 

1 )rol on gel I a t  1 1 1  i i  11 i st rat i t ) i i  o t‘ either t heel in or tlieelol 
to adult ieiiiale rat- tloeb not  (it‘>tl-( 1)- the reproclucti\-e iunction, as is 
tx-itleiicetl 1))- tlicir a1)iIitJ- to  1)ear atit1 rear iiortnal litters. The treat- 
iiiellt \\.it11 tlie luteiiiiziiig Yi!l)st:iiice irotii 1)regiiaiic~- urine produces 
complete iii1iil)itioii o t sr1-11s tc )xt.tlier \\.it11 proiountl ovarian 
lu t ei ni za t i on 1)u t ( 1 c )e ii t t 1 ,e I- t 1 i;i iieii t 1 y i 11 11 )a i r t lie rep ro cluc t ive 
iiiechanjsni. 
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On the Classification of Cells According to Their Inorganic 
Structure in vitro. * 

One of the greatest c!ifficdties in carrying out any probleiii ill 

vitro is that o f  estal~lishing- a niorphological criterion hy which the 
varions cell elemeiits coinposing the grcxvth can readily be classified. 
When dealing \\.it11 pure culture strains of “Fi1)rolilasts” and epi- 
t5elial cells it is a coniparati\-el!- .;imple matter to tlistiiiguish lie- 
tween the 2 cell types. a< they not only exhilit distinct differences 
i t i  their morphology. Init al>o in their mock of groivth. But when 
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