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4-pregnen-2 1-01-3, 20-dione (tetrahydrol 
DOC) in amounts greater than 500 pg per 24 
hours. The inconsistency between high ex- 
cretion of Porter-Silber chromogens and ab- 
sence of Cushing's syndrome in patient R.S. 
could not be attributed to excretion of tetra- 
hydro S and dihydro S as this patient also ex- 
creted amounts of tetrahydro E and tetra- 

patients with adrenocortical carcinoma exhib- 
iting excessive production of Porter-Silber 
chromogens. Dihydro S was presumptively 
identified in the urine of one of these patients. 
The amount of tetrahydro S in 4 patients with 
adrenocortical carcinoma with normal levels 
of Porter-Silber chromogens was likewise 
normal. 

hydro F which were well above normal. The 

our knowledge, this compound has not previ- 

shown that reduction of the CR-keto group is 
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the rate-limiting step in metabolism of -the 
3-keto, A4 group(b), no dihydro S should be 
excreted. It was noted in only one patient, 
R.S., who had extensive hepatic metastases at 
the time. Whether or not this affected the 
further metabolism of dihydro S is conjec- 
tural. 

Tetrahydro S was excreted in 
amounts ranging from 7 to 44 mg daily in 5 
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Eichwald and Silmser ( 1 ) reported among 
certain members of inbred strains of mice a 
histo-incompatibility determined by the sex. 
This observation has been confirmed by 
Prehn and Main(2) and Short and Sobey(3) 
for some strains of mice but not for others. In  
these studies, isografts from male to female 
mice of either the A or C57 BL strain are often 
unsuccessful. When skin isotransplants are 
made from female to male, male to male or fe- 
male to female, skin grafts are regularly suc- 
cessful and resemble autografts. The basis 
for rejection of male skin isograft by the fe- 
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male of the same inbred strain has been inter- 
preted by Eichwald et a L ( 4 )  and Snell(5) as 
the function of an immune response due to a 
histocompatability gene located on the Y- 
chromosome. According to this theory the 
female (XX) , which lacks the donor's isoan- 
tigen originating from a gene residing on the 
Y-chromosome, is capable of an immune re- 
sponse and rejects the skin isotransplant. 
However, other possible explanations for fail- 
ure of male skin isotransplants to survive on 
females have been considered. For example, 
endocrinological influences, by mechanisms 
not yet understood, might account for the re- 
sults observed (4).  Reasoning that rejection 
of male skin by females of the same strain is 
an immunological phenomenon based on the 
same principles as those responsible for skin 
homograft rejection, it seemed possible that 
the effects of the so-called Y-antigen might be 
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TABLE I. Induction of Toleraiice to Overcome Sex Linked Incompatibility t o  Skin Isografts 
in Mice. 

No. of mice :ic,cepting skin isogrsfts" 
(rl~oull Str;iiii ( ? t o 9  O t o $  $ t o $  9 t o O  

Controls A 11/46 14/16 10/10 8/8 
C,; I31 (sul)linc I )  3/31 11/12 26/29 10/10 

nn I h /(' 7/10 

is (c:,ri ) 10/10 
c c  4/4 

* S o .  tnkcs/tot:rl SO. grnftccl. 

overcome if immunological tolerance were 
produced to male cells by their intravenous 
injection into females of the same strain a t  
birth. Demonstration of such tolerance would 
constitute evidence that rejection of male skin 
by females of the same strain is an immuno- 
logical process based upon histocompatibility 
differences between the two sexes. It will be 
shown that when A and CS7 BL (subline 1) 
females are injected at  birth with spleen cells 
from males of the same strain, male skin can 
then be transplanted to females without re- 
jection. Thus, the phenomenon of immuno- 
logical tolerance can be used as a means of 
overcoming histocompatibility barriers be- 
tween members of the same inbred strain of 
mice. 

Method. Mice of the highly inbred strains 
A and C3i B1 (subline I )  have been used. 
Female mice were injected intravenously 
shortly after birth (0 to 24 hours) with living 
spleen cells taken from adult male donors of 
the same strain. The method of spleen cells 
preparation as well as the technic of intra- 
venous injection was the same as previously 
described ( 6). Each prospective recipient 
mouse was injected at  birth with 2-4 million 
viable spleen cells obtained from normal males 
of the same strain. Cell viability was deter- 
mined by the eosin method(7). Following 
spleen cell injections, the mice were raised by 
their own mothers and weaned at  2 5  to 30 
days of age. Forty-five to 60 days after in- 
jection of spleen cells, the treated females 
were grafted with full thickness skin isografts 
taken from adult male donors of approxi- 
mately the same age. The technic used for 
skin transplantation has been described pre- 
viously (6). Groups of non-treated control 

mice of the same strain were also submitted 
to skin isotransplants in different sex com- 
binations, i.e.,: male -+ female; male - 
male; female male and female fe- 
male. As further controls skin grafts in male 
to female combination were also made among 
Z (  C:<H), Balb/C and Ce. After grafting, the 
mice were kept under observation for a t  least 
2 to 4 months and skin grafts examined daily 
tn evaluate success or failure of transplanta- 
tion. 

Results. The results obtained are sum- 
marized in Table I. In the control group of 
non-treated females receiving male skin, the 
isograft acceptance was 24% for 46 animals 
of the A strain and 9.6% for 31 animals of 
the Crii B1 (subline I) strain. In contrast, 
within the experimental group of females 
treated at  birth with spleen cells from adult 
males of the same strain, the acceptance of 
male skin isograft was 100% for 23 of the A 
strain animals and 85.7% for 7 animals of the 
C57 B1 (subline I )  strain. The difference in ac- 
ceptance between the treated and non-treated 
groups of the same strain is statistically sig- 
nificant (P<O.Ol). When skin rejection did 
occur, it was morphologically similar to homo- 
graft rejection and usually began approxi- 
mately 2 weeks following transplantation. 

Almost 100% success of isotransplants of 
skin from female to male, male to male and 
female to female was obtained in both A and 
CS7 B1 strains of mice. In contradistinction to 
the A and CS7 B1 strains studied here, where 
skin isografts from male to female were fre- 
quently unsuccessful, skin iwgrafts from male 
to female among Z(C3H), Ce and Balb/C 
were more often successful. 

Discussion. Our results are of interest from 
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several points of view. In  the first place fail- 
ure of skin iso-transplantation between donor 
males and recipient females in highly inbred 
strains of mice was observed in a large propor- 
tion of trials. 

When skin from A strain or C5, B1 males 
was transplanted to isologous females, it 
usually underwent rejection similar in its 
morphologic features to skin homotransplant 
rejection. Within these same strains skin 
grafts in the other sex combinations, namely 
male d male; female * male; and fe- 
male d female were in the great majority 
of cases successful. 

In contrast isotransplants between male 
+ female were uniformly successful in 
Z(C3H) and Ce strain animals. 

These observations are in complete agree- 
ment with those previously reported( 1-4). 

Of greater significance, however, is our ob- 
servation that sex-linked histo-incompatibil- 
ity can be overcome by intravenous injection 
of prospective recipient females with viable 
male spleen cells shortly after birth. This 
observation is compatible with the hypothesis 
that the lack of histocompatibility observed 
between males and females of the same strain 
has an immunological basis. 

These observations would indicate that the 
recipient females injected with male spleen 
cells a t  birth accepted these cells. We postu- 
late that the female animal maintained and 
produced cells containing the isoantigen of the 

male and subsequently accepted the male skin 
grafts which otherwise would be rejected. 

1) Acquired tolerance to isolo- 
gous male skin may be produced in female 
mice of the A and C5, B1 (subline I) strains 
by injection at birth of living spleen cells 
taken from isologous adult male donors. The 
results show that by this procedure sex-deter- 
mined incompatibility observed between male 
and female mice of these 2 strains may be 
overcome. 2 )  These observations are inter- 
preted as providing evidence for the immuno- 
logical basis of male skin graft rejection by 
isologous females. 

Summary. 

ADDENDUM: While this paper was in press, Billing- 
ham and Silvers have reported similar observations 
using the C,,  B1/6 strain of mice. Science, 1958, 
v128, 780. 
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An agent recovered from tissue of leukemic 
mice, or from parotid gland and other mouse 
tumors has been propagated in both monkey 
kidney and mouse embryo cell cultures( 1,2, 
3,4). Fluids from these cultures have induced 
tumors in mice and hamsters. The agent has 
the characteristics of a virus and has been 
designated the S E polyoma virus(5,6). In  

attempts to determine the nature of the agent 
many technics used routinely in working with 
viruses, were applied. The present paper con- 
cerns the effect of tissue culture passage, stor- 
age, temperature and drying. 

Materials and methods. Virus. Origin and 
passage history through animal and tissue 
cultures of strains of the virus used are illus- 


