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Homoplastic Ovarian Transplantability in the House Mouse.* 

G. GORDON ROBERTSON. (Introduced by -\. D. Keller.) 
Prow t h e  Ucpcirtmetit of Attotot)tjy, Bn!ylor Z-nicersity Collcgc of Vcdic ine ,  Houston, Texas. 

Offspring have been obtained from homo- 
plastic ovarian transplants in guinea pigs by 
Castle and Phillips,lP'J and in mice by this 
author."*j The grafting technic consists of 
(1) exposure of the ovary of the host by a 
dorso-lateral incision in the abdominal body 
wall, ( 2 )  a small incision in the ovarian 
capsule as far distant from the Fallopian tube 
as possible, (3)  complete removal of the ovary, 
(4) insertion of the donor ovary into the host 
ovarian capsule, and ( 5 )  suturing of the 
abdominal wall, but not the ovarian capsule. 

Ovarian Transplantation Following Uni- 
lateral Ovariectomy in the Host. In 13 cases 
a single ovary was transplanted from a yellow 
mouse of the 101A' inbred line into an agouti 
litter mate, the host differing from the donor 
in but a single genetic character. The agouti 
hosts were later test mated with agouti males. 
Since the yellow factor is dominant to agouti 
any yellow offspring resulting from such a 
mating would indicate a successful graft, as 
follows: 
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In  every instance the only offspring obtained 

* This work was begun under the supervision of 
Profs. J .  S .  Sicaiiolas and I). F. Poulson at  Yale 
University. 
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from the test matings were agouti, thus indi- 
cating that the grafts were not successful. 

Ovarian Transplantation Following Bilat- 
eral Ovariectomy in the Host .  In  38 cases 
one ovary of an agouti mouse of the 10IAY 
line was removed. Seven to 10 days later the 
remaining hypertrophied ovary was removed, 
and in its place an ovary from a yellow litter 
mate was inserted into the capsule. The 
agouti hosts were later test mated with agouti 
males. Eighteen of the 38 agouti hosts had 
yellow young in litters resulting from these 
matings, thus demonstrating functional grafts 
in 18 cases. 

In  an attempt to analyse the problem of 
homoplas t ic ovarian t ransplan tab ili ty both 
ovarian sites of all 38 mice in the above group 
were examined histologically. This consisted 
of a study of serial sections of the region of 
the grafting operation as well as the site of 
the initial ovariectomy. Care was taken to 
remove for sectioning enough of the surround- 
ing area to eliminate any possibility of doubt 
as to the presence or absence of ovarian tissue. 
The results, along with the results of trans- 
plantation after unilateral ovariectomy, are 
shown in Table I. In  the 8 cases of incom- 
plete bilateral ovariectomy previous test 
matings had indicated unsuccessful grafts. Of 
the remaining 30 females ovarian tissue was 
entirely absent in 12 cases. In  each of the 
18 successful cases the only ovarian tissue 
present was the hypertrophied donor ovary in 
the graft site. 

Discussion. I t  is evident that in this work 
homoplastic ovarian grafts were successfully 
established and maintained only after com- 
plete bilateral ovariectomy in the host. Thus 
the results are entirely compatible with 
Halsted's "law of endocrine defi~iency"~ which 
states that there must be a deficiency of an 
endocrine principle before transplants supply- 
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TABLE I. 
Helationsliip of Hoaiophstic Ovarian Trans~~l:i i i tal~il i ty to tlw l'ylw of Ovariectonip in the Host. 

0raricc.toniy attempted grafts graf t s  gr:if t s  

___ --- 
Type of KO. of T:nsucc*cwf ul Functional 

Unilateral 
Inconiplc.te bilateral 
Complete bilateral 

13 13 
8 8 

3 0 12 

ing that principle can be successful. This has 
been confirmed by results of autoplastic trans- 
plantations of parathyroids (Halsted) ,(i 
adrenal glands (Ingle and Higgins) ,7 thyroid 
(Ingle and Cragg)? and ovaries (Lane and 
Markee) ,!) and homoplastic transplantations of 
adrenal glands (Pomerat et QZ.).") In  the 
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present work homoplastic ovarian transplanta- 
tions were successful only when there was a 
complete absence of host ovarian tissue. There- 
fore, the results are in accord with the con- 
cept that creation of a deficiency of the 
ovarian principle is necessary for the estab- 
lishment and maintenance of homoplastic 
ovarian grafts. 

S U W Z W Z Q ~ ~ .  Functional homoplastic ovarian 
grafts in mice b.ecame established only after 
complete bilateral ovariectomy in the host. 
This is in agreement with Halsted's "law of 
endocrine deficiency" since, in this series of 
experiments, th.e transplants were successful 
only in the absence of host ovarian tissue. 
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Acetylcholine in the Light and Dark Adapted Frog Retina. 
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Like central nervous tissue of which it is a 
derivative, the vertebrate retina has been 
shown to contain acetylcholine (Ach) 1 7 2 ~ 3 y 4  and 
cholinesterase:-' That Ach may affect the 
retina has also been demonstrated, von Stud- 
nitz and Kosarov" having observed a contrac- 
tion of the cones and an expansion of the rods 
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at concentrations of lop4 and Ach upon 
both light and dark exposure. In  the excised 
eye, Therman" has found that the application 
of Ach causes an irreversible depression of ex- 
citation as measured by diminished retinal 
potentials (an effect enhanced by eserine). 

Two attempts to demonstrate a possible 
functional significance of retinal Ach by com- 
paring the amounts of Ach in frog retina under 
conditions of light and dark adaptation have 
resulted in completely contradictory results. 
Therman,? using the Leech muscle and the 
frog heart as test o,bjects, found under both 
conditions of adaptation 6 y Ach/g of retina 
extracted with trichloracetic acid. Lange; 
extracting with bicarbonate- free frog Ringer, 
and assaying with the leech muscle, found, 
aft.er complete light adaptation of 10 frogs, 


