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(during its effective period) upon glycosuria and hyper-
glycemia produced by ACTH.4

The effect of GSH in simultaneously reversing ACTH-
induced hyperglycemia and renal glycosuria seems all the
more striking since sudden cessation of glycosuria would
be expected to result in further increase of hyperglycemia
were the rate of utilization of glucose not significantly
inereased or the supply to the blood significantly de-
creased. Since a severe degree of negative nitrogen bal-
ance remained uninfluenced by GSH, decreased glyconeo-
genesis from protein was probably not a factor. That
hepatic glycogenolysis may have been inhibited remmins
as a possibility to explain the fall of blood sugar.

Since GSH inactivates insulin in vitro, such an effect
in vivo should have raised the blood sugar level. If this
occurred to any degree, its effect was minor as compared
with those forces which produced an actual fall of ecir-
culating blood sugar.

Also observed were other metabolic reversals of major
significance. Among the most striking was a profound
change in the number and character of the circulating
white blood cells. This remarkable change, which lasted
1-2 hrs, was opposite in direction to the effects which we
have observed repeatedly in mnormal people receiving
ACTH for a number of days (4). These findings are
being reported in detail elsewhere.

Not all of the metabolic effects of increased adrenal
corticoid aetivity were reversed by administration of
GSH. This indicates that reversal of those metabolie
effects which responded to GSH was not by virtue of a
block in steroid production. It seems likely that the
changes are due to improved performance of those sys-
tems which require free sulfhydryl groups for their nor-
mal function. This appears to be the case with respeet
to (1) renal tubular reabsorption of glucose, (2) the
systems involved in utilization of glucose, and (3) the
systems responsible for production and release of white
blood cells. X

It is believed that the results reported give added
weight to our hypothesis. The forces at work in the
early stages of the development of human diabetes may
be very similar to those deseribed in this and in our
previous studies. Of somewhat broader significance are
the implications with respect to abnormalities of metabo-
lism generally. Hormonal control of enzymatie processes,
mediated via independent effects of the same hormone
upon other systems, appears to be a fertile field for
future investigations. But it implies the necessity of
establishing technics which can be applied in the intact
animal or man. )
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Production of Acute Gouty Arthritis by
Adrenocorticotropin®

Leon Hellman

Medical Division, Montefiore Hospital, New York City?

It has long been known that attacks of acute gouty
arthritis can be precipitated by exposure to nonspecific
stresses such as trauma, infection, operation, chilling,
foreign protein therapy, X-radiation, and many other
stimuli. These stresses have been shown to produce a
syndrome of increased adrenal cortical activity (5) and
associated biochemical and histologic changes, commonly
referred to as ‘‘the alarm reaction’’ (4£).

It is likely that all forms of nonspecific stress call
forth increased adrenal cortical activity through a com-
mon pathway. This pathway is increased secretion of
pituitary adrenocorticotropin (ACTH), which in turn
stimulates the adrenal cortex (4).

ACTH has therefore been given to four patients with
gout and has precipitated three attacks of acute gouty
arthritis in five trials. The entire syndrome of electro-
lyte and water changes observed to oceur with the acute
attack of gout (7) has also been reproduced by the
administration of ACTH.

In addition, since it was shown that the attack of gout
follows a phase of relatively decreased adrenal cortical
activity, the administration of ACTH to two patients
during an attack of acute gouty arthritis produced a
prompt disappearance of the acute arthritis. This aspeet
of the action of ACTH resembles that of colchicine, which
relieves the acute attack of gout and is a potent stimulus
to inereased adrenal activity (2).

Three of the four patients were studied on a metabolic
ward and received diets of known composition. After a
contral period of four days, 150 mg (equivalent to
Armour standard) ACTHS3 was given by intramuseular
injection each day in divided doses for four days.

Control serum uric acid was elevated in all patients.
During the administration of ACTH, there was an in-
crease in urinary uric acid and nitrogen and a decrease
in sodium and chloride exeretion. Three patients had
glycosuria of one to three gm daily. In two patients,
there was a significant inerease in glomerular filtration
rate, renal plasma flow, and uric acid clearance (1). The
circulating eosinophils disappeared while ACTH was be-
ing given.

For three days following completion of the ACTH
injections, there was an excretion of sodium and chloride
considerably greater than the control values while the
uric acid exeretion returned to the control value. The

1 This paper was presenfed during the Graduate Fortnight
of the New York Academy of Medicine, October 1947. The
work was supported by grants from the U. S. Public Health
Service and the Alice G. Sachs Fund.

2 Present address: Sloan-Kettering Institute for Cancer
Research, New York.

3 Supplied by The Armour Laboratories through the kind-
ness of Dr. John R. Mote, Medical Director.
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increased electrolyte excretions may be interpreted as a
phase of decreased adrenal cortical activity due to with-
drawal of the ACTH.

The attacks of acute gouty arthritis began during ‘the
third and fourth days of the postinjection period, when
the electrolyte and water diuresis was almost completed.
Each attack resembled the classic picture of acute mono-
articular arthritis. The two patients who did not develop
acute arthritis nevertheless exhibited similar changes in
urinary exeretion during and following the administration
of ACTH. This sequence of electrolyte changes in gouty
patients has previously been described as ‘‘the gout
cycle’’ (6).

In two attacks, one of which had been provoked by
ACTH and the other by a mercurial diuretic, 200 mg
ACTH given over a 36-hour period starting on the first
day of the attack was followed by a disappearance of
joint signs within 48 hours after the injections were
completed. Untreated attacks of acute arthritis in these
patients had previously lasted 10 to 14 days. The in-
creased electrolyte excretion following the mercurial
diuretic mimies ‘‘the gout cycle’’ and in this manner
may be involved in precipitating the attack of acute
arthritis. .

The results suggest that stimulation of adrenal cortical
function is the common pathway in the precipitation of
acute gouty arthritis by nonspecific stress and that
pituitary adrenocorticotropin may be useful as a provoca-
tive and therapeutic agent in gout.

Sinee this work was completed, similar results have
been reported in one patient (3).
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A Simple Method for Welding
Thermocouples

James A. Riley

Section of Neuro-Anatomy,
Yale University School of Medicine

The use of thermocouples in physiological problems,
for such purposes as recording respiration or blood flow,
necessitates the use of very small wires which often are
very difficult to solder or braze by conventional methods.
Furthermore, the sensitivity of the thermocouple is de-
pendent on the type of joint, for a large juncture allows

local currents of considerable magnitude to flow, thus
reducing the effective voltage output. The introduction
of foreign metals in the soldering or brazing process sets
up contact electromotive forces with the same deleterious
effects.

These metals may be welded, however, by the method
to be presented here. The materials ncessary are shown

in Fig. 1. It is simply a metal cup containing a few
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millimeters of mercury under about 2-3 em of oil. Min-
eral oil or 10-30W motor oil may be used. In the ap-
paratus now in use in this laboratory, the cup consists
of the inverted metal shell of a vacuum tube with a grid
cap (6J7). The cup is connected to one side of the
d-c main, and the thermocouple wires to the other side
through a series resistor as shown. The thermocouple is
then moved down to touch the surface of the mercury
and withdrawn. Welding is accomplished by heat from
the arec formed at the moment of contact with the
mercury. A ‘‘buzz’’ accompanied by slight boiling in
the oil layer signifies good contact. The size of the
series resistor depends on the size of the wires to be
welded, as a larger eurrent will be required for larger
wires. We use a 400-w heating element for 0.3-mm iron-
constantan couples. A little experimentation will quickly
show the optimum value of current, as too much current
causes burning of the wires with a large junction, and
too little current does not weld at all.

The method of preparing the wires for welding is as
follows: They are first twisted tightly together for a
distance of several millimeters; the distal end of the
twisted junetion is then cut off so that only a turn or so
remains. The wires are now ready to weld, and after
welding they may be untwisted if any of the twisted
portion remains unfused, so that the wires are joined only
by a small ball of fused metal. This ball should be as
small as possible, without sacrificing the strength of the
joint. ‘

This method has been utilized with iron-constantan,
platinum-platinum-rhodium, chromel-alumel, and copper-
constantan eouples, with wire sizes from 0.1 mm to 4 mm,
A larger cup with more and heavier oil is required for
the larger wires. The circuit should be fused in all cases.




