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fers a means of detecting M A 0  inhibition di- 
rectly, and when used in conjunction with 
other technics, serves to enlarge the pharma- 
cology of various drugs. 

Szinzvzary. A method for measuring activ- 
ity of monoamine oxidase inhibitors as a func- 
tion of suppression of 5-hydroxy-indoleacetic 
acid (5-HIAA j excretion is described. In- 
creased excretion of 5-HTAA after 5-hydroxy- 
tyramine (5-HT) is effectively blocked by 
orally administered iproniazid, JB-5 16, and 
several harmala alkaloids. Correlation of 
these results with increased brain 5-HT is pre- 
sented. Instances of non-correlation such as 
lack of effect of oral harmine on brain 5-HT 
with concomitant suppression of 5-HIAA ex- 
cretion are discussed. 
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Induction of Plasma-Clell Neoplasms and Fibrosarcomas in BALB/c Mice 
Carrying Diffusion Chambers. (24970) 
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Plasma-cell neoplasms are rare in mice 
( 1,2 ) . Rask-Nielsen ( 2  j increased the inci- 
dence of these tumors in mice of 2 strains by 
injecting a carcinogen into the thymus. The 
findings reported here suggest that a new 
rnethod of inducing plasma-cell tumors has 
been found. Seven plasma-cell tumors arose 
in mice in 2 experiments which were set up 
by Dr. Algire for another purpose. The tu- 
mors arose in BALB/c mice, a strain in which 
plasma-cell tumors have not been found pre- 
viously. These induced tumors are of par- 
ticular interest because at  least 4 are trans- 
plan table and synthesize abnormal proteins. 
Six spindle-cell sarcomas also arolse but simi- 
lar tumors have been found in other experi- 

__ 
*Grateful acknowledgement is made to Dr. Thelma 

B. Dunn of Dept. of Pathology, Nat. Cancer Inst. 
flor diagnosing the tumors and supplying photomicro- 
graphs. 

1 Deceased. 

ments in association with diffusion chambers. 
Experiments are now in progress to obtain 
more information about induction of plasma.- 
cell tumors, but since it will require a year or 
more to complete them, preliminary findings 
are reported now. 

Procedure. Diffusion chambers were of the 
cell-impenetrable type described by Algire ( 3  :I. 
The chambers were made of lucite rings and 
Millipore membranes which had pores averag- 
ing 0.10, 0.05 or 0.01 p diameter. Tissue for 
pIacement in the chambers was obtained frorn 
spontaneous mammary tumors that arose in 
C3H mice carrying the milk agent. Two tti- 
rnors were used, one in each experiment. 14 
piece of tumo,r tissue about 08.5 mm diameter 
moistened with balanced saline containing t rk  
buffer, horse serum, penicillin and streptomy- 
cin(3), was sealed into each chamber. The 
chamber was inserted into peritoneal cavity of  
agent-free BALB/c female mouse 5 or 6 weeks 
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of age. A 5 mg pellet of 5 or 10% diethylstil- 
bestrol in cholesterol was placed subcutane- 
ously when mouse was 2 t o  4 months of age. 
Additional mice in each experiment received 
intraperitoneal injection of balanced saline 
containing 0.04 ml of a tissue mince of the 
mammary tumor tissue. These mice also re- 
ceived stilbestrol. 

Rrszilts. Forty-six mice carrying diffusion 
chambers survived 6 months or longer. By 
1 7  months, 7 had developed plasma-cell tu- 
mors and 6 had developed sarcomas (Table 
I ) . The 7 tumors identified histologically as 
plasma-cell tumors were inoculated into 
HALB’c mice. Two have not yet grown a t  
4 and 2 2  weeks respectively. Another grew 
on transfer for one generation but was not 
transferred again. Four have been success- 
fully transplanted for 2 or more generations. 
In the first generation a t  least one tumor in 
each line grew a t  site of inoculation within 4 
to 11 weeks. One tumor that grew in BALB ’ 
c mice, was inoculated at  the same time into 
C3H mice where it failed to grow. Two of 6 
sarcomas were transferred to both C3H and 
BALB/c mice but they grew only in strain 
BALB,/c. A small fibrosarcomatous growth 
was found on connective tissue coating re- 
moved from one diffusion chamber. This 
chamber was placed in a second host and 2 
months later a fibrosarcoma with areas of os- 
sification was found in the abdominal cavity. 
One or 2 mice in each cage died for reason 
other than growth of plasma-cell tumors or 
sarcomas. ’Three had ascites but no abnor- 
mal growths were found. Twenty-one mice 
are still living. h’either plasma-cell tumors 
nor sarcomas developed in any of the 38 mice 
TABLE I. Incidence of Plasma Cell Tumors and 
Sarcoinas in Strain BALB/c Mice 6 to 17 Rlontliv 
after 1ntr:tperitoneal Implantation of Diffusioii 
C~hn,ml)ers Containing C3H Spontaneous hfnmniar; 

Tumor Tissue. 

Mice with tumors 
No. with chainbers 

Incidence : 

Diffusion I  EX^. I -\ C------Exp. II-, 
ch:tniber, Plasma- P la Slll a - 
aug pore crll cell 
sjze ( p )  tumors Sarconias tumors Sarcoinxs 

)’I (4. I. Foiir nodnlrs composed of neoplastic 
~) l :~snia  cclls R ttaclied t o  peritoneal surface where 
~wr j t , o i i c~uu  CoT-(’rs adipose tissue of mesentery. 
IIcniutosylin and eosin. X 25. 
$’I(;. 2. Portion of cross section of diffusion 

c1i:iiiiI)er showing nianimsry tumor tissue (arrow) 
lwt\v-ccii 3 millipore membranes and showing layer 
of host fibrous tissue 011 outside surface of one of 
the nienihrancs. Heniatosylin and eosin. X 105. 

that survived over 6 months after receiving an  
intraperitoneal injection containing mammary 
tumor tissue. 

Pathology. The 7 mice with plasma-cell 
tumors had detectable ascites from less than 
2 weeks to over 3 weeks a t  time of autopsy. 
In  5 of the 7 mice, the ascites was bloody. 
One side of diffusion chamber was close 
against the liver in most mice and the other 
side was coated with thick layer of connective 
tissue. Small nodules of tissue were distrib- 
uted over entire peritoneal surface (Fig. 1 ) .  
Larger nodules of various sizes were found in 
5 mice but none were attached to tissue 
around the chamber. In contrast, in all mice 
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with sarcomas the largest and in some cases 
the only tumor mass was attached to connec- 
tive tissue coating around the chamber. 

Microscopically the plasma-cell neoplasms 
were composed of large cells with plasma-cell 
characteristics. Metastases were frequent. 
They were found in ovary, pituitary, spleen 
and lymph nodes. One tumor line caused a 
myeloma type change in kidney and another 
line produced osteolytic lesions. 

Either whole mounts or sections were made 
of the porous membrane with adjacent cell 
layers from some diffusion chambers (Fig. 2 ) .  
Viable appearing mammary tumor tissue was 
found in 4 of 5 chambers from mice that de- 
veloped plasma-cell tumors. His tologically 
recognizable mammary tumor tissue was pres- 
ent in 3 of the 4 chambers’ taken from mice 
with sarcomas. The cells appeared necrotic 
in one chamber but the tissue surrounding the 
chamber was also necrotic. 

Discussion. Induction of plasma-cell tu- 
mors was an unexpected result of these ex- 
periments originally set up to study passage 
of mammary tumor agent through pores of 

various sizes. The findings on mammary tu- 
mors will be published separately. 

Unpublished observations show that rings, 
each with 1 membrane attached, induce sair- 
comas when implanted subcutaneously, but 
further experiments are needed to elucidate 
the role of diffusion chamber parts, the tissue 
inside the chamber and the stilbestrol in in- 
duction of plasma cell tumors. 

Summary. Seven plasma-cell neoplasms 
and 6 fibrosarcomas developed in strain 
BALBjc mice that carried diffusion chambers 
in the peritoneal cavity. The diffusion cham- 
bers contained mammary tumor tissue ob- 
tained from strain C3H mice with the milk 
agent. Five plasma-cell tumors and all sar- 
comas were successfully transplanted to strain 
BALB/c mice. The 2 plasma-cell tumors and 
the 2 sarcomas transplanted to C3H mice 
failed to grow. 
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Regulation of Cholesterol Oxidation by Liver in vitro.*+ (24971) 

M. W. WHITEHOUSE AND E. STAPLE (Introduced by S. Gurin) 
Dept. of Biochemistry, School of Medicine, University of Pennsylvania, Philadelphia 

Careful balance studies of absorption and 
excretion of bile acids and cholesterol in rats 
(1)  indicated that administration of bile acids 
in the diet depresses mobilization of liver 
cholesterol. Further analysis of this phenome- 
non in both rats(2,3) and mice(4) has shown 
that both rates of synthesis and mobilization 
of liver and adrenal cholesterol are reduced 
upon feeding bile acids. Bile acids are major 
products of cholesterol catabolism in the liver 
( 5 ) .  Daily production of bile acids in the 

*This work supported by grant from Nat. Heart 
Inst., N.I.H., Bethesda, Md. 

t We are much indebted to C. Witmer and Drs. 
J .  C. Thompson and H. Vars for provision of bile- 
cannulated rats and to T. E. Briggs for samples of 
rwrystallized synthetic bile acid conjugates. 

rat is greatly enhanced when enterohepatic 
circulation of acids is interrupted by cannu- 
lation of bile duct (6,7). Bergstrom and Dan- 
ielsson(8) showed that it is the concentratioin 
of bile acid conjugates in portal blood whiclh 
actually influences rate of further synthesis of 
bile acids in the liver. These findings indicatle 
that in zlizlo, the level of recirculating bile salts 
controls cholesterol catabolism in liver and 
further production of bile acids. We have 
now observed this “feedback effect” in an in 
vitro system prepared from rat liver, which 
oxidizes cholesterol to COZ and bile acids 

Methods. Cholesterol-2 7 - P 4  was synthe- 
sized from 3p-hydroxy-5-norcholestene-2 5- 
one ( 10-1 1 ) and purified via the digitonide 

(579) .  


