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Osmioregulation is generally ex- 

plained by a feedback loop between 
the hypothalamo-pituitary system and 
the kidney. The existence of osmore- 

ceptors in the superior nucleus was es- 
tablished (1) in 1947. Haberich et al. 

(2) concluded that there are osmore- 

ceptors in the liver because the volume 
of the urine changes after hyper- or 

hypotonic solutions are injected into 
the portal venous system. I now pre- 
sent neurophysiological evidence sug- 
gesting that there are osmoreceptors in 
the liver. 

Experiments were performed on the 
livers of 60 guinea pigs. The animals 
were anesthetized with urethane, and 
the liver with the hepatic branch of the 
vagal nerve was excised from the body 
and perfused with standard Ringer so- 
lution or test solutions through a cath- 
eter inserted into the portal vein. The 
solution entered through the portal 
vein, circulated in the liver, and ex- 
ited through the hepatic vein. The 
solution was saturated with 95 percent 
oxygen and 5 percent carbon dioxide 
and maintained at about 30?C. The 
perfusion pressure was about 50 cm- 
H20, and the perfusion rate was about 
50 ml/min. An electrometer recorded 
the afferent impulse discharges from a 
fine filament of a nerve dissected from 
the vagal nerve branch of the liver; 
the records were preserved on mag- 
netic tape. The activity of single or 
several nerve fibers was converted into 
standard pulses by a discriminator and 
analyzed by a digital computer. When 
a small filament was placed on record- 
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of 346 milliosmole/liter was used as a 
test solution. As the range of osmo- 
larity in mammalian systemic blood is 
supposedly 

- 10 milliosmole, the os- 
molarity of this test solution must 
equal the maximum possible value ex- 
pected in the portal venous blood after 
the absorption of the salt from the in- 
testine. When the system was switched 
from standard Ringer solution to a 
test solution, an increase in the dis- 
charge rate was observed (Fig. 1). 
Thus, an increase in NaCi content in 
Ringer solution causes an increase in 
the discharge rate of vagal afferents 
from the liver. 

In the next experiment, the relation 
between the afferent discharge rate 
and the concentration of NaCl in the 
test solutions was observed. Four dif- 
ferent concentrations of Ringer solu- 
tion which contained different amounts 
of NaCl were used. The higher the 
NaCl concentration, the higher the dis- 
charge rate (Fig. 2). Because the in- 
crease of 20 milliosmoles in the perfu- 
sion solution caused an increase in 
discharge rate, test solutions which 
differed by only 17 milliosmoles from 
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10. 10. 
Fig. 1 (above). Afferent impulse dis- 
charges recorded from hepatic vagal nerve 
filament. (Top) Perfusion by standard 
Ringer solution (326 milliosmole/liter). 
(Middle) After change to hypertonic 
Ringer solution (346 milliosmole/liter). 
(Bottom) After changing back to standard 
Ringer solution (326 milliosmole/liter). 
Time mark: 0.1 second. Fig. 2 (right). 
Relation between afferent discharge rate 
and concentration of perfusion solution. 
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Fig. 3. Effect of test solutions on firing rate of hepatic vagal afferents. Perfusion pres- 
sure was increased by 20 cm-HO2 at the time indicated by the arrow. Horizontal bars 
indicate the time of perfusion by test solution. (A) Hypertonic mannose Ringer solution. 
(B) Hypertonic NaCl Ringer solution. (C) Hypertonic glucose Ringer solution. (D) Hy- 
pertonic sucrose Ringer solution. 

1519 

Fig. 3. Effect of test solutions on firing rate of hepatic vagal afferents. Perfusion pres- 
sure was increased by 20 cm-HO2 at the time indicated by the arrow. Horizontal bars 
indicate the time of perfusion by test solution. (A) Hypertonic mannose Ringer solution. 
(B) Hypertonic NaCl Ringer solution. (C) Hypertonic glucose Ringer solution. (D) Hy- 
pertonic sucrose Ringer solution. 

1519 

Afferent Discharges from Osmoreceptors in the 

Liver of the Guinea Pig 

Abstract. Afferent activtiy from vagal nerve filament of guinea pig liver was 
recorded. Perfusion of liver by hypertonic solution caused an increase in firing 
rate. There may be osmoreceptors in the liver. 
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standard Ringer solution were used in 
the third experiment. They were hy- 
pertonic Ringer solutions (343 milli- 
osmole/liter) which were made by the 
addition of 17 mM of mannose, glu- 
cose, sucrose, or NaCI to standard 
Ringer solution. These test solutions 
also yielded an increase in the dis- 
charge rate (Fig. 3). When the perfu- 
sion pressure was suddenly increased 
by 20 cm-H20 (Fig. 3), no change in 
the discharge rate was observed. I 
conclude that increase in discharge rate 
is in accord with increase in osmotic 

pressure in the perfusion solutions. 
Sometimes a decrease in osmotic pres- 

sure, as well as an increase, caused an 
increase in discharge rate in multifiber 

preparations. Jacobs and Adachi (3) re- 

port osmoreceptors in the liver of the rat 
which are activated by hypotonic solu- 
tions. The same type of receptors thus 
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Tumor-associated transplantation anti- 

gens-antigens associated with tumor 
cells but not on the animal's normal 
tissue-have been demonstrated in sev- 
eral animal species (1). These antigens 
were so named because they were de- 
tected by transplantation techniques. In 
order to detect antigens associated with 
tumor cells in man, one is restricted 
to immunological methods other than 
direct transplantation techniques. Con- 

sequently, evidence of tumor-associated 

antigens is more limited in man. 

Using the indirect fluorescent anti- 

body assay, Klein et al. (2) showed that 
on Burkitt lymphoma cells there was 
an "antigen" associated with the lym- 
phoma cells and that this antigen was 
not detectable on normal bone marrow 
cells of the tested patient. Malmgren 
and Morton (3) observed antibodies 
in the serums of melanoma patients 
which gave relatively specific fluores- 
cence with melanoma cells. Gold et al. 

(4), using immunoelectrophoresis, re- 

ported that carcinoma cells from the 

gastrointestinal tract possess antigenic 
determinants that are absent from nor- 
mal cells of adult origin but are present 
in embryonic tissues and tumors from 
the gastrointestinal tract. Hellstrom et 

1520 

Tumor-associated transplantation anti- 

gens-antigens associated with tumor 
cells but not on the animal's normal 
tissue-have been demonstrated in sev- 
eral animal species (1). These antigens 
were so named because they were de- 
tected by transplantation techniques. In 
order to detect antigens associated with 
tumor cells in man, one is restricted 
to immunological methods other than 
direct transplantation techniques. Con- 

sequently, evidence of tumor-associated 

antigens is more limited in man. 

Using the indirect fluorescent anti- 

body assay, Klein et al. (2) showed that 
on Burkitt lymphoma cells there was 
an "antigen" associated with the lym- 
phoma cells and that this antigen was 
not detectable on normal bone marrow 
cells of the tested patient. Malmgren 
and Morton (3) observed antibodies 
in the serums of melanoma patients 
which gave relatively specific fluores- 
cence with melanoma cells. Gold et al. 

(4), using immunoelectrophoresis, re- 

ported that carcinoma cells from the 

gastrointestinal tract possess antigenic 
determinants that are absent from nor- 
mal cells of adult origin but are present 
in embryonic tissues and tumors from 
the gastrointestinal tract. Hellstrom et 

1520 

occur in the guinea pig li 
I suggest that osmor 

the liver monitor osmotic 
the portal venous blood. 
linked to the central ner 
through the hepatic brai 
vagal nerve. These recepto 
resent the afferent limb oj 
tems involved in the cont 
fluid. 

Department of Physiology, 
Niigata University 
School of Medicine, Niigat 

References and Not 

1. F. R. S. Verney, Proc. Roy. SI 
Sci. 135, 25 (1947). 

2. F. J. Haberich, 0. Aziz, P 
Arch. Ges. Physiol. 285, 73 
Haberich, Fed. Proc. 27 (5), 1 

3. H. Jacobs and A. Adachi, per 
cation. 

4 June 1969; revised 62 August 

occur in the guinea pig li 
I suggest that osmor 

the liver monitor osmotic 
the portal venous blood. 
linked to the central ner 
through the hepatic brai 
vagal nerve. These recepto 
resent the afferent limb oj 
tems involved in the cont 
fluid. 

Department of Physiology, 
Niigata University 
School of Medicine, Niigat 

References and Not 

1. F. R. S. Verney, Proc. Roy. SI 
Sci. 135, 25 (1947). 

2. F. J. Haberich, 0. Aziz, P 
Arch. Ges. Physiol. 285, 73 
Haberich, Fed. Proc. 27 (5), 1 

3. H. Jacobs and A. Adachi, per 
cation. 

4 June 1969; revised 62 August 

al. (5), using the colony i 

say, demonstrated tum 
antigens on neuroblastomz 
gastrointestinal tumors. 

We now report results c 
kocyte culture tests with i 
mic leukocytes in vitro. O 
cate that leukemic cells can 
fest in mixed leukocyte 
antigens which normal lyn 
not manifest. These antige 
leukemia-associated antigei 

In the mixed leukocyte 
peripheral blood leukocyte 
dividual (A) are mixed wi 
(treated with mitomycin-( 
nated subscript "m") of an( 
ual (B). The untreated res 
(A) enlarge and divide ir 
foreign histocompatibility 
ent on the treated stimulati 
After the cells are culture( 
incorporation of tritiated tl 

acid-precipitable material 
in allogeneic (ABm) and iso 
cell mixtures. The enhanc 
tion of tritiated thymidine 
mixtures (stimulation in 

cyte culture test) is a me 

response of A cells to f 

compatibility antigens of 

al. (5), using the colony i 

say, demonstrated tum 
antigens on neuroblastomz 
gastrointestinal tumors. 

We now report results c 
kocyte culture tests with i 
mic leukocytes in vitro. O 
cate that leukemic cells can 
fest in mixed leukocyte 
antigens which normal lyn 
not manifest. These antige 
leukemia-associated antigei 

In the mixed leukocyte 
peripheral blood leukocyte 
dividual (A) are mixed wi 
(treated with mitomycin-( 
nated subscript "m") of an( 
ual (B). The untreated res 
(A) enlarge and divide ir 
foreign histocompatibility 
ent on the treated stimulati 
After the cells are culture( 
incorporation of tritiated tl 

acid-precipitable material 
in allogeneic (ABm) and iso 
cell mixtures. The enhanc 
tion of tritiated thymidine 
mixtures (stimulation in 

cyte culture test) is a me 

response of A cells to f 

compatibility antigens of 

iver as well. reflects the antigenic disparity of the 
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vous system then the cell mixtures ABm and BAM 
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)rs may rep- rate significantly higher than their re- 
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only be accepted as indicating identity 
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Leukemia-Associated Antigens in the 

Mixed Leukocyte Culture Test 

Abstract. Patients with acute leukemia (blast cells in the peripi 
manifest antigens in the one-way mixed leukocyte culture test. Leu; 
normal patients and leukocytes of patients in remission do not clearl2 
antigens. These antigens could be leukemia-associated antigens in ma 
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