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(during i t s  effective period) upon glycosuria and hypcr- 
glycemia produced by ACTH.4 

The cfftct of GSI-I in simultaneously reversing ACTlI- 
induced llypcrglyccmia and rcn:rl glycosuria seems all the 
more striking slnce suddci~ ccssation of glycosuria would 
be cxpectcd to result i11 further incrcasc of hypcrglycemia 
wcrc thc ratc of utilization of glucose not significantly 
increased or the supply to the blood significantly de-
creased. Since a scvcrc dcgree of negative ilitrogeil b:il 
ance remained uninflucnced by GSH, decre:rscd glyconeo- 
gcncsis from protein ~z-as probably not a factor. That 
hepatic glycogcnolysis may have been inhibited remnins 
as a possibility to cxplaiii thc fall  of blood sugar. 

Since GSH inactivatcs insulin zn vztro, such an effect 
cn vrvo should have raised the blood sugar level. I f  this 
occurrcd to any degree, i ts  effect was minor as  compared 
with those forces which produccd an actual fa11 of cir 
culating blood sugar. 

Also observed wcrc other metabolic reversals of major 
significance. Among the most striking was a profound 
change in tllc numbcr and character of the circulating 
white blood cells. This rcmarliablc change, which lasted 
1-2 hrs, was opposite in direction to thc effects which wc 
have observed rcpcatedly in normal people receiving 
ACTII for  a number of days (4).  These findings are 
being reported in detail elsewhcrc. 

Not all of thc mctabolic effects of incre:lscd adrenal 
corticoid activity wcrc reversed by administr:~tion of 
GSI-I. This indicates tha t  reversal of those metabolic 
effects which responded to GSlI was not by virtuc of a 
block i11 steroid production. I t  seems likely tha t  thc 
changes arc due to  improved performance of those sys- 
tems wliich require frce sulfhydryl gloups for  their nor- 
mal function. This appears to be the case with respect 
to ( I )  renal tubular reabsorption of glucose, (2) the 
systcms involved i11 utilization of glucosc, and ( 3 )  tho 
systcms responsible for production and relcasc of white 
blood c~ l l s .  

It is  believed tha t  thc results reported give added 
weight to  our hypothesis. Thc forces a t  n~orki11 thc 
early stages of the development of human diabetes may 
bc very similar to tliosc described in this and in our 
previous studies. Of somewhat broader significance are 
tlle implications with respect to  abiiormalities of mctabo 
lism gcnerally. Hormonal control of enzymatic processes, 
mcdiatcd via independent effects of thc samc 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 thc intact 
animal or man. 
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Production of Acute Gouty Arthritis by 
Adrenocorticotropinl 
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I t  has long becn known that  attacks of acute gouty 
arthritis can bc precipitated by exposure to nonspecific 
stresses such as  trauma, infcction, opcmtion, cl~illing, 
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 
associ:rtcd biochemical and histologic changes, commonly 
rcfcrrcd to as  "the alarm rc:lction " (4).  

It is likely tha t  all forms of nonspecific stress call 
forth inc'rcascd adrciial cortical activity through a com-
moil pathway. This pat1111,:ry is  illcreased secretion of 
pituitary adrcnocorticotropin (ACTTT), which in turn 
stimulates the adrenal cortcx (4).  

ACTI-I has therefore been given to four patients with 
gout and has precipitated three attacks of acute gouty 
arthritis in fivc trials. The cntirc syndrome of clcctro- 
lyte :1nd water changes observed to occur with the acute 
attack of gout ( 7 )  has also bcen reproduced by the 
administration of ACTII. 

I n  addition, since i t  was sho\an tha t  the attack of gout 
follo~vs a phase of rclatively decreased adrenal cortical 
activity, the administration of ACTH to  two patients 
during an  attack of acute gouty arthritis produced a 
prompt dis:lppcarancc of the acutc arthritis. This aspect 
of the action of ACTH resembles tha t  of colcllicinc, which 
relieves tllc acute attack of gout and is a potcnt stimulus 
to  increased adrenal activity ( 2 ) .  

Threc of tlle four patients were studied on a metabolic 
ward and received diets of ltno~vn composition. After a 
contra1 period of four days, 150 mg (equivalent to  
Arinour standard) ACT113 was given by intramuscular 
injection each day i11 divided doses for  four days. 

Control serum uric acid was clcvatcd in all patients. 
During the administration of ACTII, there was an  in-
crease in urinary uric acid and nitrogcil and a decrease 
in sodium and chloridc cxcretion. Three patients had 
glycosuria of one to thrce gm daily. I11 two patients, 
there was a significant increase in glomerular filtration 
rate, rcnal plasma flow, and uric acid clearance (1). The 
circulating cosinophils disappeared whilc ACTII was be- 
ing given. 

l%r three days following completion of the ACTEI 
injections, thcre was an cxcretion of sodium and chloride 
considerably greater than the control values while the 
uric acid excretion returned to the control valuc. The 
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increased electrolyte cxcretioiis may bc intcrpretcd as a 
phasc of dccreascd adrcnal cortical activity due to  witli- 
drawal of the ACTH. 

The attaclcs of acutc gouty arthritis began during 'thc 
third and fourtll days of tllc postinjcction period, when 
the t,lcctrolyte and watcr diurcsis was almost cornpletcd. 
Each attaclc rcscniblcd the classic picture of acutc mouo- 
articular arthritis. The two paticnts who did not develop 
acute arthritis nevcrthelcss exhibitcd similar changcs in 
urinary excretion during and following the administratio11 
of ACTH. This scquencc of clcctrolytc changes in gouty 
patients has previously bccn described as "the gout 
cycle" (6).  

I n  two attacks, one of which had been provoked by 
ACTTT and tllc othcr by a mercurial diuretic, 200 mg 
ACTH given over a 36-llour period starting on the first 
day of thc attack was follo~ved by a disnppearance of 
joint signs within 48 hours af tcr  the injections werc 
completed. Untreated attacks of acutc arthritis in thesc 
patients had previously lastcd 10 to 14 days. Thc in- 

creased electrolytc cxcrction folloln~ing the mercurial 
diuretic mimics l l the gout cycle and i11 this maniicr 
may be involvcd in precipitating the attack of acute 
arthritis. 

The rcsults suggest that stimulatioll of adrenal cortical 
function is the common pathway in the precipitation of 
acute gouty arthritis by nonspccific strcss and tha t  
pituitary adrcnocorticotropii may be useful as a provoca- 
tive and therapeutic agent in gout. 

Since this worlc was completed, similar results havc 
becu rcportcd in one patient (3). 
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The use of thcrmocouplcs in physiological problems, 
for  such purposes as  recording respiration or blood flow, 
nccessitatcs the use of vcry small wires which often are 
vcry difficult to solder or braze by conventional methods. 
Furthermore, the sensitivity of thc thcrrnocouple is  de- 
pendent on the type of joint, for  a large juncture allows 

local c'lrrcnts of considerable magnitude to  flow, tliua 
reducing thc cffectivc voltagc output. Thc introduction 
of forcign metals in thc soldering or brazing proccss seta 
up contact electromotivc forccs with tlie same dcleterioua 
effccts. 

Thcsc metals may bc welded, howcver, by the method 
to be prcscutcd here. Thc materials ncessary arc ahown 
i11 Fig. I .  It is simply a metal cup containing a few 

millimeters of mercury under about 2-3 cm of oil. Min-
cral oil or 10-30W motor oil may bc nscd. I11 the ap- 
paratus now in use in this laboratory, the cup consista 
of thc invcrted metal shell of a v:lcuum tube witli a grid 
cap (6 J7 ) .  lie cup is coiil~ectcd to  one sidc of the 
d c main, and thc thermocouple wires to  the other aide 
tlirougli a scries rcsistor as  shown. The thermocouple is  
then moved down to touch the surface of tlie mercury 
and withdrawn. Wclding is accornplishcd by heat from 
the arc formed a t  tllc moment of contact wit11 thc 
rncrcury. A "bnzz" accompanied by slight boiling in  
thc oil laycr signifies good contact. The size of the 
serics rcsistor depends on tllc size of the wirea to  be 
melded, as a larger current will be required for  larger 
wires. We use a 400 w heating elemcnt for  0.3-mm iron- 
constantan conplcs. A little cxperimcntation will quickly 
show the optimum valuc of current, as too much current 
causcs burning of tbc wires wit11 a large junction, and 
too little currcnt does not weld a t  all. 

The mcthod of preparing the wires for  welding ia aa 
follows: They arc first twistcd tightly together fo r  a 
distance of scveral millimeters; thc distal end of the 
tvisted junction is thcn cut off so tha t  only a turn or so 
rcmains. The wires are  now rcady to  wcld, and af ter  
welding they may be untwisted if any of the twisted 
portion remains unfnsed, so that  the wires are joined only 
by a small ball of fused metal. This hall should be a s  
small as  possible, without sacrificing the strength of the 
joint. 

This method has been utilizcd with iron-constantan, 
platinum-platinum-rhodi~im,chromel-alumel, and copper- 
constantan couples, with wire sizcs from 0.1 mm to  4 mm. 
A larger cup with more and heavier oil is required fo r  
the larger wires. The circuit should be fused in all eaaea. 


