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Removal of one ovary does not affect the 
size of subsequent litters, i.e. the number of 
maturing follicles and of ova shed. Thus the 
conclusion was reached that follicular de- 
velopment is regulated by the production in 
the body of a fixed quantity of extra-ovarian 
substances (“law of follicular constancy”) 
( 1 ) . f These extra-ovarian substances can 
now be identified with the pituitary gonado- 
trophins. On the other hand, it has been sug- 
gested that not only is follicular development 
quantitatively regulated by the production of 
these extra-ovarian substances but also that 
their use, or consumption, in the ripening fol- 
licles partakes in the maintenance of the nor- 
mal ovarian and hypophyseal relationship ; 
ovarian function would depend upon a bal- 
ance between production and consumption of 
gonadotrophins (2 ) .  This concept though 
purely hypothetical was based on the experi- 
mental statement that an abnormal endocrine 
function of the ovary is observed after the re- 
moval of one entire ovary and the greater part 
of this second ovary. In similar animals with 
an ovarian fragment, or remnant, cystic 
hyperplasia of the endometrium, penetration 
of glands into the myometrium, uterine and 
extra-uterine tumors can be observed when the 
experiments are sufficiently prolonged (3 ) . In  
the ovarian fragment signs of an abnormal 
follicular development may be present, as 
lutein cysts, occasionally also an hemorrhagic 
one. I t  was then assumed, though rather 
vaguely, that the overthrow of the normal 
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ovarian hypophyseal relationship is due, under 
the described experimental conditions, to an 
imbalance between production and consump- 
tion of gonadotrophins in the ovarian remnant. 

The concept of a regulatory influence exer- 
cised by the ovary on the hypophysis by the 
consumption of gonadotrophins was discarded 
when the control of the hypophysis by ovarian 
estrogens became a definitely established fact 
(4-6). The quantitative and timing condi- 
tions of this control are still under discussion 
(7,8). However, more recently the problem 
has been discussed on new experimental lines 
such as work with intrasplenic ovarian grafts 
in the rat; the important statement was made 
that the hypophysis of the female rat with 
both ovaries grafted into the spleen is not 
identical to that of a castrate in so far as it 
contains less gonadotrophins than the hypo- 
physis of the castrated rat (9). This non-iden- 
tity is shown also in the absence of castration 
cells in the hypophysis of castrated animals 
with intrasplenic ovarian grafts( 10). These 
results were interpreted favoring the concept 
that consumption of gonadotrophins was a 
regulatory factor of the functional condition 
of the hypophysis( 9). On the other hand, ex- 
periments made in this department have 
shown that in the guinea pig a small ovarian 
fragment in situ is capable of counteracting 
production of hemorrhagic follicles in the in- 
trasplenic graft ( 1 1 - 13 ) kven when f ollicular 
development in the fragment is very small, 
i.e., when the assumed consumption of gonado- 
trophins apparently did not count ( 14). 

In view of these discrepancies the following 
2 comparative sets of experiments were made. 

A. Intrasplenic transplantation of variable 
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PIG. 1. B0t.h entire ovarie's grafted into the spleen; 2 months after grafting; autograft. 
Hemorrhagic follicles ill botli o . ~ u ~ i e s $ .  Various cystic Graafian follicles; no corpora lutea 

(though they may be present). X 10 (C,LVI. 8).  

quantities of ovary. Whereas in our former 
work only one ovary was grafted into the 
spleen, the second one being excised, in new 
work both whole ovaries were grafted into the 
spleen. Animals were necropsied 2 months 
after transplantation. Only those experiments 
have been included in the results in which 
both ovaries survived in the spleen. There 
were 36 animals with 2 ovaries in the spleen 
( 5  series operated on different occasions) : in 
24 out of these 36 animals (67%), hemor- 
rhagic follicles demonstrating uncontrolled 
hypophyseal activity were found. In many 
cases both the ovaries grafted had hemor- 
rhagic follicles (Fig. 1 ) .  The frequency of 
hemorrhagic follicles in experiments with one 
ovary in the spleen was higher; with one 
ovary in the spleen, 90-100% of grafts 
with hemorrhagic follicles were found. This 
was also the case in 3 series of 2 2  animals 
(out of the total of 5 series) with 2 ovaries in 
the spleen; 19 out of these 22  animals, or 
86% had hemorrhagic follicles. The smaller 
average in the whole group of 36 animals with 
67% was due to a failure in 2 series of 14 
animals with 2 ovaries in the spleen; only 5 
of these had hemorrhagic follicles. The most 
probable is that a tiny fragment of ovary was 
involuntarily left in the body of some of these 
animals. There was among the group of 36 
animals a series of 9 animals in which besides 
the 2 autografts, 2 homoiografts were also 
made simultaneously but did not take. Cystic 
condition of Graafian follicles, hemorrhagic or 
not, was frequent. Corpora lutea were prob- 

ably less frequent than when only one ovary 
was grafted. The above results give evidence 
that both ovaries present simultaneously in 
the spleen are as incapable as one ovary of 
controlling the gonadotrophic function of the 
hypophysis. Certainly, the results do not dis- 
prove the concept of a regulatory influence of 
the ovary on the hypophysis by the means of 
consumption of gonadotrophins; but they 
show clearly that such an influence is not suf- 
ficient to maintain the gonadotrophic hypo- 
physeal function on a normal level. 

B. Simultaneous transplantation of one 
ovary into the spleen and of the  second one 
into the kidney (Fig. 2 and 3 ) .  Under these 
experimental conditions it is to be supposed 
that consumption of gonadotrophins will be 
the same as with two ovaries in the spleen, 
whereas estrogens from the intrarenal graft 
will reach the general circulation. Animals 
were again necropsied 2 months after trans- 
plantation and only those animals were con- 
sidered in which grafts survived both in the 
spleen and in the kidney. There were 10 such 
animals and there was none with hemorrhagic 
follicles in the intrasplenic graft.$ Cystic con- 
dition of Graafian follicles was less frequent. 

Summary. Hemorrhagic follicles in intra- 
splenic ovarian grafts in castrated guinea pigs 

$ We have found hemorrhagic follicles, exceptional- 
ly, even in intrarenal ovarian grafts (see 16, p. 178). 
The intrarenal graft, like the initrasplenic one, is 
incapable of affording a complete control of the 
hypolphysis. This is likewise true for subcutaneous 
ovarian gafts(3,17). 
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FIG.  2. One ovary gralfted into the kidney ( A ) ;  the whmole orary slipt out to  the surface of 
the kidney. The seeond ovary grafted into the splelen (B). 2 moathe; autograft. N o  hem- 
orrhagic follicle in B. N o  cystic Graafian follicles; very large corpus luteum in B. X 10. 

(CXXXVIII. 121).  

RIG. 3. One ovary grafted into the kidney (A)  ; the greater past od tbe ovary is on the sur- 
face of the kildney. The second ovary grafted into the spleen (B). 2 month&; autograft. No 
hemorrhagic foZZkle in. B. N o  cystic Graafian follicles. [T'he cystic formation in A is Wolffian; 
this we consider as indicative of an  ovarian-hypophyseal imbalance( 15), th'ough of small degree.] 

Clorpora lutea both in A and B. X 10. (CXXXVIII. 133) .  

appear irrespectively whether one or 2 ovaries 
are grafted into the spleen. On the contrary, 
hemorrhagic follicles fail to appear in an in- 
trasplenic graft of the castrated guinea pig 
when the second ovary is grafted into the 
kidney. These experiments give definite evi- 
dence that the ovarian control of the hypo- 
physeal gonadotrophic function depends not 
only, if a t  all, on consumption of gonadotro- 
phins but certainly also on ovarian hormones 
which reach the general circulation. 

1. Litpchutz, A., Biol. Rev .  (Carnbr., Engl.), 1927, 

2. - , Brit. J .  Exp. Biol., 1928, v5, 283. 
3. - , Gyne'c. et Obst., 1937, ~ 3 ' 6 ,  407, 481;  

1938, v37, 17;  more recent bibliogr. see Ch. 18 in 

4 .  Greep, R. O., and Jones, I. C., Rec. Progr. 
Horm. Res., 1950, v5 ,  197. 

5 .  Byrnes, W. W., Meyer, R. K., and Finerty, 
J. C., Am. J .  Physiol., 1951, v164, 26. 

6 .  Lipschutz, A., Iglesias, R., Bruzzone, S., Hum- 
Crez, J., and Peiiaranda, J. M., Endocrinology, 
1948, v42, 201. 

v2, 2163. 

(16 ) .  

7. Barahona, M., Bruzzone, S., and Lipxhutz, A., 
Endocrinology, 1950, v46, 407. 

8. Iglesias, R., Lipschutz, A., and Rojas, G., En- 
docrinology, 1950, v46, 414. 

9. Jungck, E. C., Heller, C. G., and Nelson, W. O., 
PROC. Sw. EXP. BIOL. AND Mm., 1948, v65, 148. 

10. Lacour, F., et GuCrin, M., Bull. d u  Cancer, 
193'1, v38, 423. 

11. Gay, O., Tesis Univ. de Chile, 1944 (Public. 
Dpto. Med. Exp. Nlo. 30) .  

12. Niedmann, L., Tesis Univ. de Chile, 1947, 
(Puiblic. Dpto. Med. Exp. No. 5 6 ) .  

13. Ramirez, H., Tesis Univ. de Chile, 1950, (Pub- 
lic. D1pt.o. Med. Exp. No. 77) .  

14. Bruzzone, S., Lipschutz, A., and Niedmann, L., 
J. Endocrilzol., 1952, v8 ,  187. 

15. Iglesias, R., Mardones, E., Bruzzone, S., et 
Lipschutz, A., Arch. d'Anat. microsc. et Morphol. 
Exp., 1953, v42. 

16. Lilpschutz, A., Steroid Hormones and Tumors, 
Williams & Wilkins, Baltimore, 1950. 

17. Bielsdmwsky, F., and Hall, W. H., Proc. Univ. 
Otago Med.  Sch., 1952, v29, No. 3. 

Received April 21, 1953. P.S.E.B.M., 1953, v83. 


