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that actual deposition of increased amounts od 
magnesium had occurred. 

Less striking changes were observed when 
either insulin or dextrose alone was given fol- 
lowing injection of magnesium. It  is of in- 
terest that magnesium content of both heart 
and skeletal muscles was increased by ad- 
ministration of dextrose and magnesium, while 
the sole significant increase in magnesium 
content following injection of insulin and 
magnesium occurred in the heart. The com- 
bination of insulin and magnesium resulted 
in the highest mean relative Mg'8 activities 
observed in the 4 groups. but the range of 
values was so wide that no statistically sig- 
nificant differences were elicited. 

The biochemical mechanisms whereby dex- 
trose and insulin accelerate Mgsx turnover in 
the tissue are obscure. Animals in this study 
were subjected to a slight magnesium load. 
Previous studies indicated that magnesium in- 
creases glycogenesis in liver slices (8) and rat- 
heart slices( 9 ) ,  activates phosphatases from 
kidneys, intestinal mucosa. liver, bone and 
plasma, and increases activity of ATP(  10). 
Although it is not known a t  the present time 
whether these enzymatic processes are in- 
volved in turnover of magnesium, it is of in- 
terest that these are the very tissues which in 
this study showed increased 31gF)Q activity in 
the presence of insulin and glucose. 

Taken as a whole, the observations made 
in this study and previous studies suggest that 
metabolism of magnesium is intimately re- 
lated to that of carbohydrate and that the 
turnover of magnesium in tissues is regulated 
bv insulin and dextrose. The relationshir, be- 

tween metabolism of magnesium and that of 
other intracellular electrolytes, such as potas- 
sium, remains to be studied. 

In rabbits which had received 
by intravenous injection 1 to 2 meq of mag- 
nesium tagged with Mg28, parenteral admin- 
istration of insulin and dextrose significantly 
accelerated l Ig28  uptake in bone, kidney, 
heart, liver, appendix, skin and skeletal mus- 
cle. Tissue magnesium content was increased 
in heart and skeletal muscle. Less striking 
changes were noted when insulin or dextrose 
alone was given following injection of mag- 
nesium. Magnesium metabolism appears in- 
timately related to that of carbohydrate and 
insulin. 
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Effect of ACTH 0x1 Regeneration of Adrenal Cortex Following Auto- 
grafting in Hyophysectomized Rats.*+ (25521) 
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I + ~ ~ e i i  scctions of 3 adrenal glands o w  mo follow- 
ing autotransplantation (oil-red-0-stain) >< 25. 

F I G .  1. Rcgeiieration of adrenal cortex in a 11011- 

FIG.  2. Regpileration of ;Kbxnal cortex in  a hy 
livvpopligs~rton~izcil rat. 

adrenal autografts, but extent of regneration 
was less than occurred in non-hypophysecto- 
mized rats. 

Methods. Female Sprague-Dawley rats, 
approximately 3 months old and weighing 
185-235 g, were maintained on Rockland Rat 
diet. Operations were done as described by 
Ingle( 1).  The gland was excised, freed of fat, 
and attached by a fine silk suture to the cor- 
responding ovary. Hypophysectomy was by 
the usual parapharyngeal approach. All rats 
received 5,000 units of penicillin and 5 mg 
of streptolmycin on day of operation only. 
Long-acting ACTH in gelatin (Depo-ACTH, 
Upjohn, 40 units per cc) was given twice daily 
by subcutaneous injection. Adrenal cortex ex- 
tract in saline (1 u per cc, Upjohn) was given 
in amounts of 1 cc per rat/day €or 7 days fol- 
lowing hypophysectomy. One month after 
transplantation, adrenal grafts were removed 
from the ovaries and weighed, and frozen sec- 
tions prepared with oil-red-0-stain. Extent 
of regeneration was rated on the basis of 
width of the fasciculata zone and appearance 
of cells, on a scale of 0 to 5 ;  2.5 approximated 
the normal adrenal cortex of an unoperated 
rat. The amount of lipid present was also 
rated on scale of 0 to 5, 2.5 approximating 
amount of lipid in normal cortex of the rat. 
After removal of the grafts, the animals were 
observed for signs of adrenal insufficiency. 
At necropsy a careful search was made for 
accessory adrenal tissue and for remnants of 
pituitary tissue. When such were found, the 
animal was discarded from the series. 

Results. In non-hypophysectomized rats, 
adrenal autografts showed good regeneration 
(Fig. 1, Table I) with more lipid deposition 
than is seen in the normal adrenal cortex. Ob- 
servations on regeneration were as described 
by Ingle and Higgins ( 2 ) .  The medulla of the 
adrenal does not survive. 

Regeneration of cortical tissue was observed 
in 2 groups of hypophysectomized rats, one 
given 10 and one given 20 units of ACTH 
daily (Fig. 2 ,  Table I) .  Since weights and 
appearance of grafts were not significantly 
different between one group and the other, the 
data are averaged together (Table I ) .  Each of 
the 3 zones of the cortex was fairly well tle- 
vclopcd although narrowcr and possessing less 
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lipid than autografts in non-hypophysecto- 
mized rats. The cells were vacuolated and 
composed of light cytoplasm. suggesting pos- 
sible overstimulation. Autografts in h j p -  
physectomized rats without ACTH showed 
some viable lipid-laden cortical tissue, 11u t 
most of each graft was necrotic and regenera- 
tion remained minimal (Fig. 3 ,  Table I ) .  

The results show that regen- 
eration of an apparently well organized 
adrenal cortex can be stimulated by -4CTH 
alone in the hypophysectomized rat. Estent 
of regeneration is less than occurs in presence 
of the anterior pituitary. Amounts of long- 
acting ACTH used in these experiments were 
very large. It is possible that the response of 

Discussion. 

the adrenal graft to exogenous ACTH could 
be normalized if the ACTH were given con- 
tinuously. It is also possible that some hypo- 
physeal hormone other than ACTH plays a 
role in regeneration of adrenal cortical grafts. 

Large doses of ACTH stimu- 
lated autografts of adrenal glands in hypo- 
physectomized rats to regenerate cortical tis- 
sue. Extent of regeneration was less than oc- 
curs in the non-hypophysectomized rat. 
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Coloriinetric Determination of Ainino Acids in Presence of a Peptide. 
(25522) 

In  investigating the splitting of peptitles t)>- 
peptidases, there has been need for a simple, 
quick photometric method to determine quan- 
titatively the amino acids present after hy- 
drolysis. The familiar Moore and Stein nin- 
hydrin method ( 1)  for determination of amino 
acids is not applicable as color intensity from 
peptides, on a molar basis. is nearly the s;ime 
as that from amino acids. l l o s t  investigators 
use a titration method(2) for estimation of 
liberated carboxyl groups. In  the present in- 
vestigation, i t  was observed that when pH of 

the buffer in the ninhydrin reagent was 4.0 in- 
stead of 5.5,  and development of ninhydrin 
color was a t  60°C instead of 100°C, as used 
by Moore and Stein, amino acids gave the 
usual amount of color while peptides remained 
almost colorless. The glycyl peptides, which 
qave about SOY as much color as amino acids, 
were an exception to this. The hydrolysis of 
1)eptides can be readily followed, when these 
modifications of the Xluore and Stein pro- 
cedure are used to determine ninhydrin-react- 
ing substances, since the color developed is 


