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fat metabolism. Furthermore, the persistence 
of lipid accumulation in the absence of 'the 
adrenals would seem to distinguish Ithis type 
of fatty liver from those described in previous 
studies (6 ,7)  which implicated the adrenal 
cortex in the mobilizatilon of fat to Ithe liver 
under circumstances #of stress. Inl this con- 
nection, it may be of significance that one of 
the few 'experimental procedures which re- 
sult in fatty livers in fasted male mice and is 
similarly leffective even inl the absence of the 
adrenals, is the administration of purified 
growth hormone ( 3 ) .  

7. MacKay, E. M., and Barnes, R. H., Am. J .  
Physiol., 1937, v118, 525. 

Summary. The development of fatty livers 
has been aoted in 8-week-old fasted CBA 
male mice bearing a transplantable lympho- 
sarcoma of varying age. Similar mice free of 
the tumor fail to develop fatty livers follow- 
ing a 48-hour fast under comparable condi- 
tions, nor does the growth of the tumor in fed 
mice result in fatty livers. Adrenalectomy has 
no inhibitory effect .the development of a 
fatty liver unlder these condiltions. 

Mrs. Rita Huang contributed valuable assistance 
with the analytical and operative procedures. 
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In  a previous publication from this labora- 
tory(1) it was shlown that ,the urinary excre- 
tion and plasma levels of free histidine were 
increased in patients wilth rheumatoid arthritis 
trmted with ACTH (adrenocorticotropic hor- 
mone) and Cortisone (17-hydroxy-1 l-de- 
hydro corticosterone) . Urinary excretion and 
plasma values lof 17 free and bound amino 
acids are being studied in conjunctilonl with a 
clinical study to be reported elsewhere ( 2 ) .  
The present paper summarizes thte urinary 
excretion of free threonine, lysine, tyrosine, 

*This study was supported in part by a grant 
from the United States Public Health Service and 
The Fair Foundation. Cortisone was provided by 

and arginine in 41 patients before and after 
treatment. 

Experimental. Thirty-one patients ( 12 
$" and 19 0 )  were treated with ACTH and 
10 patients ( 5  and 5 0 )  with Cortisone. 
All patients suffered from active rheumatoid 
arthritis and had been under observation for 
at least 6 months, They were hiaspitalized 
and controlled metabolically during the en- 
tire period of investigation. ACTH, given 
intramuscularly, in variable (daily dosage (20 
to 160 mg) was continued for a period of 
8 to 17 days. Cortisone was given intra- 
muscularly usually in an initial dose of 300 
mg fiollowed by 100 mg on successive daysl 
for about 10 davs. All mtients were not 

Merck and cO. ACTH was provided by Armour 

and Co. and tyrosine. Vari'ous patients, receiving 
ACTH, were pretreated and treated simul- 1. Stephens, C. A. L., Jr., Wallraff, Evelyn B., 

Borden, ,4lice L., Brodie, Emily C., Holbrook, W. taneously with one or more of the following Paul, Hill, Donald F., Kent, Leo J., Kemmerer, 
-4rthur R., PROC. SOC. EXP. BIOL. AND MED., 1950, in an effort to enhance Or prolong the bene- 
v74, 275. ficial effect of ACTH: 6 were ltreated with 

2.  Holbrook, W. Paul, Stephens, C. A. L., Jr., thyroid and ascorbic acid, 4 with asO3rbic 
Hill, Donald F., unpublished data. acid alone, 6 with ATP (adenosine triphos- 

[represented in determinations of free arginine 
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phate).  1 with X-ray, 1 with thyroid alone. 
1 with aspirin. 1 with testosterone. and 3 
were given 50 g of Somagen. protein hydroly- 
sate. Fourteen patients were not given sup- 
13 1 em en t a r y medic at  i on. 

Collection of urinP s p e c i m w S .  On alternate 
days during the experimental period 24-hour 
urine specimens were collected under toluene 
and diluted to appropriate volume. -4Iiquots 
were .stored a t  -15 -C. In  all cases a t  least 
2 specimens were obtained before .ICTH or 
C'ortisJne medication was begun. -\ modifi- 
cation of microbidogical technic of Henderson 
and Snell(3) was used for the assay of free 
amino acid-. The  test organism Leziconostoc 
w t ~ s ~ ~ i i t c r o i d e . ~  1)-h0 was used for estimating 
lysine and tryosine. and Straptnroccus fae- 
culis-R ior arginine and threonine. -111 speci- 
mens. from each patient were assayed in o r e  

.:. HendrrGon. E. AT , Snell. E. E , I. Riol. Clzein., 
_ _  ~ 

series to eliminate errors due to variation 
among different assays. An in vitro experi- 
ment was set up to determine whether medica- 
tions administered might stimulate or inhibit 
the growth of the organisms. To 2000 ml 
of urine the following substances were added 
in the indicated amounts: ACTH, 1 to 160 
mg; thyroid. 1 to 2 g ;  adrenalin, 1000 to 
2000 units: testosterone propionate, 50 to 
100 mg: .4TP, 10 to 100 mg: ascorbic acid, 
5CO to 1500 mg. AIicrobiological assays were 
made on these specimens and no effect was 
noted . 

Results. Clinical. -411 patients experienced 
both subjective and objective improvement 
within 24 to 48 hours following the initial 
injection of either .L\C?'H or 'Cortisone and 
continued to improve during the course of 
treatment. The total degree of improvement 
varied among the patients. X o  toxic effects 

1949. V l i 2 .  15 .  we're noted except in the patient w-ho received 
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URINARY EXCRETION OF AMINO ACIDS BY WTIENT L S  
Id q a  28, mderolaly ?Iwylra rheumatold ar?hritia) WHEN 
TREATED WITH ACTH AN0 CORTISONE AESPECTNELY 

160 mg ACTH daily. Each hormone pro- 
duced the same type of response. 

Chemical. Excretion values during the 
control periods were compared with aver- 
age and maximum values on treatment. Data 
were analyzed statistically by Snedecor's 
analysis of variance (4) .  Patients receiving 
any medication in addition tco ACTH were 
grouped together because so few patients 
were given each medication. This group 
was compared to that receiving -4CTH only. 
S o  significant difference could be found be- 
tween these two groups. Table I shows a 
highly significant increase in urinary excre- 
tion of free threonine, lysine, and ityrosine 
when patients were treated with ACTH, as 
calculated on the average and maximum 24- 
hour excretion. In  Table TI it is evident that 
the average 24-hour excretion of threonine, 
lysine, and tyrosine were not significantly in- 
creased while the maximum values of threo- 
nine and tyrosine are highly significant in 

4. Snedecor, George W., Stntisticd Methods, Iowa 
State Ccllege Press, Ames, Iowa, 1948, 282. 

those patients treated with Cortisone. Maxi- 
mum excretion of lysine was not significant. 
-4rginine excretion was not affected signifi- 
cantly by either ACTH or Cortisone medica- 
tion. No sex differences were observed. 
Supplementary medication did not signifi- 
cantly alter the patients' response to ACTH, 
either chemically or clinically. 

The curves presented in Fig. 1 are )typical 
of the responses to ACT'H and Clortisone. 
These represent the daily excretion values 
of one man, L. S., 28 years of age, suffering 
frcm moderately severe rheumatoid arthritis, 
who received Cortisonle in July and ACTH 
the following January. Usually ithe excretion 
curves, representing 8 or more days ion treat- 
ment, show a decline from the maximum be- 
fore the termination of ltreatment although 
the patient is still in remission. 

Summary and conclusions. Rheumatoid 
arthritis patients treated with ACTH showed 
a )highly signilficant increase in urinary free 
threonine, lysine, and tyrosine as determined 
as the average land maximum 24-hour excre- 
tion, Cortisone-treated patients excreted a 
highly significant amount of threonine aed 
tyrosine a t  the maximum, but lysine was not 
increased significantly. Arginine excretion 
was n'ot significantly affected by either ACTH 
or Cortisone. Supplementary medication did 
not affect significantly the responses of the 
patients to ACTH or Cortisone, chemically 
or clinically. Clinical improvement in all 
patients was both subjective and objective. 
The cause of the increase in uripary excre- 
tion of 'the aminfo acids herein reported is not 
known and may or may not be associated 
directly with the metabolic changes brought 
about by the remission of rheumatoid arthritis. 
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