
tivation falls from 71 to 42 percent; 
with double the concentration of cate- 
chol, only 15 percent of the epinephrine 
is inactivated (Table 1). Neither ATP 
nor catechol interferes with chemical 
titration; ATP interferes with biological 
titration only at high doses. Biological 
tests have confirmed the results obtained 
with the fluorescence method. 

Many plant phenolics with a catechol 
nucleus sensitize smooth muscle to epi- 
nephrine (4); inhibition of methyl- 
transferase is probably the responsible 
mechanism. 

The facts (i) that, in vivo, iproniazid 
or any inhibitor of amino oxidase does 
not sensitize to epinephrine or adren- 
ergic nerve stimulation and (ii) that in- 
hibitors of O-methyltransferase do sensi- 
tize in vivo are powerful arguments in 
favor of the opinion that methyltrans- 
ferase (and not amino oxidase) is the 
enzyme which normally inactivates the 
bulk of catecholamines in mammals (see 
5). 
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Prolactin, a Factor in Promoting 
Survival of Hypophysectomized 
Killifish in Fresh Water 

Abstract. The naturally occurring corti- 
costeroids, cortisol and aldosterone, failed 
to promote survival of hypophysectomized 
Fundulus heteroclitus in fresh water. Ex- 
tracts of Fundulus interrenal tissue, carp 
corpuscles of Stannius, and hog renin were 
ineffective. Injection of whole rat-pitui- 
tary brei was partially successful. Highly 
purified prolactin maintained survival, al- 
though the recipients did not eat normally. 
A synergic action of prolactin with some 
unidentified pituitary hormone is sus- 
pected. 

Burden (1) showed that the hypo- 
physectomized and normally euryhaline 
killifish, Fundulus heteroclitus, is unable 
to survive in fresh water. Death results 
from progressive asthenia, correlated 
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with hypochloremia, which becomes se- 
vere after 6 to 7 days at 15? to 17?C. 
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pituitary brei was completely successful; 
perch pituitary was partially effective, 
but pollack pituitary gave negative re- 
sults. Mammalian pituitary hormones 
(TSH, ACTH GH, and posterior lobe 
powder) were ineffective. Lack of par- 
ticipation of the thyroid was confirmed 
by administration of thyroxin. More re- 
cently, Harris (2) found that hypothy- 
roidism, resulting from treatment with 
I131, had no detrimental effect on the 
survival or blood chloride levels of this 
species in fresh water. Burden suggested 
that a special agent, regulating adapta- 
tion to fresh water, was present in the pi- 
tuitary of teleosts living in this medium. 

In Burden's experiments lack of par- 
ticipation of the adrenal, indicated by 
failure of natural stimulation with exog- 
enous ACTH, was partially confirmed 
by negative results with DOCA. Recent 
studies by one of us (3) showed that the 
circulating glucocorticoid of Fundulus is 
cortisol. Moreover, incubation of the 
head kidney, containing the adrenocor- 
tical (interrenal) tissue, with tritiated 
progesterone results in the synthesis not 
only of cortisol but also of other steroids, 
including aldosterone (4). An investi- 
gation was therefore undertaken to study 
the possible participation of these natu- 
ral steroids in the survival of killifish in 
fresh water. 

Hypophysectomized fish, pretested for 
failure to withstand fresh water, were 
rescued at the onset of severe symptoms 
and allowed to recover in salt water. 
Each experimental group contained four 
such fish. Hormones or extracts dissolved 
in 0.6-percent NaCl were administered 
by intraperitoneal injection on alternate 
days, at constant volume (0.01 ml/g 
wt. of fish). The temperature was 15? 
to 16?C except at the higher dose of 
cortisol, which was tested at 20 ?C. It 
was noted that failure in fresh water is 
accelerated at the higher temperature. 
Negative results were obtained with cor- 
tisol (2.5 and 0.0025 pg/g wt.), aldo- 
sterone (24 and 2.4 ,u,ug/wt.) and ex- 
tracts of right and left head kidney of 
Fundulus [20 mg (wet wt.)/g wt.] The 
lower doses of cortisol and aldosterone 
were considered to be at physiological 
levels. The right head kidney contains 
the major part of the adrenal tissue in 
this species (5). 

These results, and those of Burden, in- 
dicate that the adrenal plays no direct 
role in regulating survival of Fundulus 
in fresh water. This is in accordance with 
recent work of Holmes (6), who found 
that in rainbow trout cortical steroids 
promoted renal salt retention, under a 
salt load, but that this effect was offset 
by an enhanced loss of salt through the 
gills and inhibited re-uptake. Different 
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cerned with teleostean osmoregulation 
were considered. The gonadotropins and 
sex steroids can presumably be excluded, 
since fish of either sex, juvenile, mature, 
or in seasonal regression, can move freely 
from salt to fresh water. On the other 
hand, the corpuscles of Stannius may 
play some role in osmoregulation (8), 
although there is no evidence that these 
glands are regulated by the pituitary 
(5); however, a brei of carp corpuscles 
of Stannius [1 mg (wet wt.)/g wt.] 
gave negative results. Renin, said to be 
present in the kidneys of fresh-water but 
not in those of marine teleosts (9), was 
tested at two dosages (50 ,ug/g wt. 
on alternate days; 5 ,tg/g wt. daily) 
without beneficial action. 

The possible participation of an un- 
identified mammalian hypophysial hor- 
mone was tested with whole rat-pituitary 
brei [1 mg (wet wt.)/g wt.]: two fish 
out of four survived for 20 days but re- 
fused to eat, and neither recovered in 
salt water. 

Prolactin, which is known to be pres- 
ent in the teleostean hypophysis (10) 
and which initiates the "water drive" in 
efts of Triturus (11), was tested (10 !tg/g 
wt.) with unexpectedly successful re- 
sults. All four recipients survived for 20 
days and remained lively, although they 
ate little. A combination of prolactin 
with some other pituitary hormone may 
be necessary for complete adaptation to 
fresh water, and investigations of this 
aspect of the problem are in progress. 
The synergic action of prolactin is well 
known in mammalian endocrinology, 
and its function in potentiating the 
melanophore-proliferating effect of in- 
termedin in Fundulus has been estab- 
lished (12). The ineffectiveness of pol- 
lack pituitary brei, reported by Burden, 
may be correlated with the low prolactin 
content of this material (10). Rat pitui- 
tary, on the other hand, evidently, con- 
tains sufficient prolactin to be partially 
effective (13). 
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Differentiation of Activity of 
Three Mouse Strains with 
Magnetic Pickup Apparatus 

Abstract. An activity pickup, when used 
with a high-gain amplifier, permits records 
to be made of essentially all the activity 
of a mouse. The sensitivity is such that 
the differences in the activity patterns of 
strains of mice can be determined. 

When the activity of small animals is 
appraised, the animal is usually required 
to cause movement of a relatively large 
mass, most commonly a pan or an entire 
cage, which is then connected to a re- 
cording device of some sort (1). Prob- 
lems frequently encountered in such ap- 
paratus are incomplete recording of ac- 
tivity, artifacts due to resonance, and 
feedback to the animal due to pan or 
cage inertia and noise in the recording 
apparatus. 

The apparatus described in this report 
(2) apparently circumvents all these 
difficulties. The activity pickup employs 
the principle of movements of a small 
iron plate which induces electric current 
in a coil with a bar magnet core. The 
currents thus produced are amplified 
electronically and recorded as activity. 

Figure 1 shows the apparatus sche- 
matically. Movements of the mouse or 
other small animal cause micromove- 
ments of the galvanized iron plate A. 
Magnetic lines of force flowing between 
the poles of the magnet NS are altered 
by the movement of the plate, and thus 
current proportional to the movement is 
induced in the windings; the current is 
fed (C) to a preamplifier, amplifier, 
and recorder. Specifications are as fol- 
lows: A, galvanized iron plate, 22 gauge, 
3 by 4 in.; B, latex tubing, %/ in., /4 in. 
I.D., cemented to the plate by rubber- 
to-metal cement. NS, 3-in. bar magnet 
wound with one layer of magnet wire. 
The specifications are for a mouse ap- 
paratus; with slight changes the appa- 
ratus could be adapted to larger or 
smaller animals. A Grass EEG machine 
was used for amplification and record- 
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mum without friction. Use of larger 
plates tended to cause resonance. Three 
such plates were used, the leads being 
connected in parallel. For multiple- 
plate recording, adjacent magnets should 
be arranged with like polarity (or repul- 
sion) for maximum sensitivity. Clear 
plastic walls of dimensions that allow 
1/16-in. clearance of the plates act as 
the cage and permit observation of the 
mouse. All exposed wire is covered with 
rubber tubing to protect it from urine. 
The plate is built up to allow y/2-in. 
clearance between the magnet and the 
plate. The apparatus is mounted on 
firmly damped /4-in. mesh screening 
material. 

Sensitivity is such that virtually all 
activity can be recorded, from shaking 
and trembling to running and jumping. 
Artifacts appear to be minimal or ab- 
sent. On the records obtained, activity 
resolves into three major components: 
(i) large discrete deflections, correlated 
with jumping, jerking, and sudden 
movements in general; (ii) moderate, 
continuous deflections, correlated with 
walking, shaking, trembling, and scratch- 
ing; (iii) quiet periods. 

Figure 2 shows representative records 
of three mouse strains. Ten male mice 
were tested in each strain, and the ac- 
tivity patterns illustrated are character- 
istic for the given strains. The top record 
is of Peromyscus gracilis, a wild mouse 
exhibiting much running and jumping 
behavior. The middle line shows activ- 
ity of strain C57BL/6, an aggressive, 
fighting mouse, which is characterized 
by many sudden movements with a mod- 
erate amount of continuous activity. 
Strain A/JAX, a standard laboratory 

Fig. 1. Schematic representation of pickup 
apparatus. 

Fig. 2. Records of characteristic activity 
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exhibiting much running and jumping 
behavior. The middle line shows activ- 
ity of strain C57BL/6, an aggressive, 
fighting mouse, which is characterized 
by many sudden movements with a mod- 
erate amount of continuous activity. 
Strain A/JAX, a standard laboratory 
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albino, shows less activity of all kinds 
than the other two strains. 

The sensitivity of the activity pickup 
apparatus described suggests possible ap- 
plication in psychopharmacological stud- 
ies. 
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Tartaric Acid Metabolism of 

Neurospora crassa 
Abstract. The growth of wild type 

Neurospora crassa is stimulated by various 
organic acids including tartaric, tartronic, 
and mesoxalic acids. Evidence is presented 
that this organism converts d- or I-tartaric 
acid to tartronic and mesoxalic acid, prob- 
ably by fixation of CO2. 

The function of tartaric acid has been 
a biochemical enigma since Pasteur in- 
itiated research on this substance. Re- 
cently its metabolism by several organ- 
isms or tissues has been reported with 
varying results. Cleland and Johnson 
(1) find that it is converted quantita- 
tively to oxalate by Aspergillus niger. 
Nomura and Sakaguchi (2) find that 
the principal product is succinate with 
Pseudomonas incognita, while Kun and 
Hernandez (3) propose that, with ani- 
mal mitochondria, the first product is 
oxaloglycolic acid which can then be 
converted to a number of products, in- 
cluding diketosuccinic acid and glyoxy- 
lic acid. When, therefore, we found that 
Neurospora crassa is stimulated by tar- 
trate as well as by several other organic 
acids, we made an effort to determine 
the mechanism of this stimulation and 
the fate of the tartrate. 

Conidia were taken from cultures of 
Neurospora crassa, strain 74A (wild 
type), grown on minimal medium (4) 
with 2 percent (wt./vol.) sucrose and 
1.5 percent (wt./vol.) agar. Aliquots 
were inoculated into 20-ml portions of 
Westergaard-Mitchell medium (5) con- 
taining 2 percent (wt./vol.) sucrose and 
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