
\ 

lOmg DAILY 

5 mg DAILY CORTISONE A C E T A T E  
2 m9 DAILY 50 - Y 

I .A 

DAY 5 
7 14 21 28 35 42 

l"(:. 1. TT;ilues f o r  liwr glycogcn i n  rats treated 
with  cortisone acetate. Each point in the curves 
rqwescnts a v g  of t i  t o  8 rats. Expressed ws ing of 

adaptation to hypercorticalism. There is a 
similar decline in the time-response curves 
showing the effect of high cortisone dosage 
upon urinary non-protein nitrogen and the 
glycosuria of rats having steroid diabetes in- 
duced by cortisone( 3 ) .  This is not the only 
interpretation which can be made of the data. 
I t  was noted that the livers of these animals 
becanie progressively fatty especially a t  cortis- 
one dosage of 5 and 10 mg daily. Baker et ul. 

liver glyngen pcr 100 g of rat. 

(4) studied sitiiilar animals having hyper- 
corticalism induced by corticot ropin and sug- 
gested that sufficient fat accumulated in tlic 
liver so that some of its functions niight have 
been impaired. Partial impairment of hepatic 
participation in gluconeogenesis from protein 
might explain the reduction in the level of 
liver glycogen and also the decline in urinary 
nitrogen and glucose from their initial peak 
levels. 

Surztmary. Male rats having an initial 
weight of approximately 300 g were given 
single daily injections of cortisone acetate in 
doses of 2, 5 ,  and 10 mg/rat/day. At each 
of the 3 dosage levels 6 to 8 rats were killed 
at  intervals ranging from 1 to 42 days and 
the amount of liver glycogen determined in 
each rat. The peak level was reached within 
5 days and was followed by a significant de- 
cline towards, but not approaching, normal 
values. 
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Siriglc Dinicnsion (:h~oiiiatogl-aplii~ Separation of l'liyrosin and 
Triiodothyrotiine." (20603) 
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The presence of the amino acid 3:5:3' tri- 
iodothyronine in the plasma of normal and 
hyperthyroid subjects was recently demon- 
strated by Gross and I'itt-Rivers( 1 ). These 
workers separated triiodothyronine from thy- 

* This work was supported in part by the-Wis- 
consin Alumni Research Foundation. 

t Research Fellow of the Arthritis and Rheuma- 
tism Foundation. 

.- ~ ~ 

roxine by means of two dimentional chroma- 
tography. We have found this procedure time- 
consuming? and the spots produced tend to be 
diffuse and lack sharp definition. Described 
below is a method by which thyroxin: and 
triiodothyronine4 can be conveniently sepa- 

$ Kindly supplied by E. R. Squibb and Sons. 
0 Kindly supplied by Smith, Nine  and French 

Laboratories. 
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rated by single dimension chromatography. 
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FIG. 1. Diagram of paper chromatogram. 

Mothod. An ascending type of chroma- 
tography was used. Whatman No. 3iiim 
filter paper cut into a tapered form (Fig. l ) ,  
was employed(2). This has proved helpful 
in maintaining discrete spots; hence materially 
aids the separation of two amino acids with 
Rf values in the same range. A 4” x 6” x 14” 
glass jar was used as the chromatographic 
chamber. The strips were suspended by stain- 
less steel clips attached to brackets on the 
underside of the lucite lid. The tip of the 
paper wick was submerged 1-2 mm below the 
surface of the developing solvent. The jars 
were placed in a well insulated chamber to 
avoid variations in temperature. Several sol- 
vent systems were tried. In our hands butanol- 
primary amyl alcohol-ammonium hydroxide as 
employed by Robbins ( 3 ) ,  and butanol-isoamyl 
alcohol-ammonium hydroxide as reported by 

FIG. 2. Chromatograms ,of synthetic smiples : Left, in butaiiol-dioxane-amlllollia devcloper ; 
right, in wllidinc-water developer. THY-thyroxin, TR1-3 : 5 : 3’-L-triiodothyronine, TYR- 

tyrosinc, DI-TY-diiodotyrosine. 
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Hird (4) gave less satisfactory separation of 
t.he aiiiino acids than the following solvents. 
One consisted of 44 ml of water dissolved in 
125 nil of 2-4-6 collidine. The other was a 
niisture of 80 1111 of butanol, 20 nil of diosane, 
and 100 ml of 2 N ammonium hydroxide. This 
mixture was shaken in a separatory funnel and 
the aqueous phase discarded. A small beaker 
of concentrated ammonium hydroside was 
placed in the chamber containing the collidine- 
water solution to saturate the atmosphere with 
mimonia. The nrztino ucids tyrosine, diiodo- 
tyrosine, diiodothyronine, triiodothyronine and 
thyroxin were dissolved in 0.5 N sodium 

hydroxide. Solutions containing 1 mg per ml 
of these amino acids were prepared. These 
were chrwnatographed singly and in combina- 
tion. In the serum study 11'11 labeled triiodo- 
thyronine I and radioactive thyroxin i l  were 
added to serum at  a concentration of 1 ps 
per ml. Two ml of this serum was extracted 
3 times with twice the volume of butanol. 
Colorimetrically identifiable quantities of the 
amino acid were added and the extract was 
concentrated to 1 ml. The solution to be 
chromatographed was deposited on the paper 
in a horizontal line 2 cm long, 9 cm from the 
end of the wick. Care was taken to limit the 

Fig. 3A 
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width of the line to 2-3 mni. If the strip is 
warmed during the application of the solution, 
50 microliters can be conveniently applied 
on this area, Eighteen hours were allowed for 
development. At the end of this period the 
strips were removed and dried at approxi- 
mately 80°C. They were then sprayed with 

II Obtained from Abbott Laboratories, Oak Ridge, 
Tenn. 

a 2.5% sodium carbonate solution and again 
dried. Finally, they were sprayed with a 
diazo reagent prepared according to Koessler 
and Hanke ( 5 )  .fi Approximately 50 pg of each 
amino acid are required for adequate intensity 
of color using this reaction. 

In  the serum studies in which the radioac- 
tive amino acids were used the paper strips 
were cut transversely into segments 5 mm in 
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TABLE I. Rf Vnlucs of Several Iodine Containing 
Amino Acids, Tyrosine and  Iodide in Eutanol- 
Dioxane-Ammonia and Collidine Solvents at 18 H r  

a t  R,ooiii Temperature. 

I3 DA Collidine 

width and the radioactivity of the segments 
determined in an end window GAI counter. 

Rcsults. Typical chromatograms of pure 
amino acid solutions are seen in Fig. 2 which 
demonstrates separation of thyroxin and tri- 
iodothyronine in both solvent systems. Thy- 
roxin, triiodothyronine and diiodothyronine 
appear as pink lines with the diazo reagent 
while tyrosine and diiodotyrosine produce an 
orange color. Table I lists the Rf values ob- 
served in each solvent system. 

1 Prepared as follows: To  a 50 ml Aask immersed 
in a n  ice bath add (1) 1.5 ml of a solution contain- 
ing 9 g sulfanilic acid and 90 ml of concentrated 
HC1 per liter and (2) 1.5 ml of a 5% sodium 
nitrite solution. Allow to stand 5 min. and add an 
additional 6 ml of sodium nitrite solution. After 5 
more min. dilutc to volume with water. This reagent 
m:iy IF uscd ior scvcral days it' rcirigeratcrl. 

Fig. 3 shows the distribution of radioactivity 
on the chromatograms of butanol extracts of 
serum to which radioactive thyroxin and radio- 
active triiodothyronine have been added. 
Coincidence of radioactivity with the amino 
acid spot is shown by the accompanying bar 
graph. 

Sunzmary. A method is described by which 
iodine-containing amino acids, including thy- 
roxin and triiodothyronine can be adequately 
separated by single dimension chromatogra- 
phy. Physiological quantities of labelled 
thyroxin and triiodothyronine have been 
added to serum, extracted with butanol and 
separated by this method. 

The aut,hors wish to acknowledge the invaluable 
assistance of Miss Sue Ames, Medical Technician. 
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Lack of Growth-Promoting Potency and of Toxicity of Glucagon (Hyper- 
glycemic-Glycogenolytic Factor) in Hypophysectomized Rats. (20604) 

The 1iy~)otIwsis that 1)ituit;irJ. y w v t h  hor- 
n~otw stitnulatcs the release of glu~agon froti1 

the islet cells of the pancreas( 1.2) has re- 
cently received experimental support from 
several laboratories( 3-5) .  Elrick ( 6 )  has at- 
tempted to adduce further evidence for this 
claiiii by determining whether the growth 
promoting action of growth hormone is medi- 
ated through glucagon. A slight increase in 
the width of the proximal epiphyseal cartilage 
d the tibia \vm reported following glucagon 

;itlm in ist r;i t ion to hyl)(~i)hy~~ctoriiizetl rats. 
Since these rcsdts seem to add further weight 
to the aforementioned hypothesis, thr experi- 
ments were deemed worthy of repetition with 
a highly purified glucagon preparation. 

Experimental. The glucagon preparation 
(lot No. 208-108 B-234) employed in this 
study was a highly active preparation in which 
insulin had been destroyed by treatment with 
cysteine. Administration of 0.5 pg/kg intra- 
venously into cats caused a 30 mg rise in 


