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crease in total serum protein as initial altera- 
tions in nephrosis. In  all instances, a definite 
interval of from one to 4 days follolwing pro- 
teinuria occurred prior to development of hy- 
percholes terolemia. The sequence of hypo- 
proteiriemia and then hypercholesterolemia, 
though established here, does not necessarily 
indicate a causal relationship between the 
two. 

Sumwzary. The sequence of development 
of hypoproteinemia and hyperchollesterolemia 
was studied in 15 aminonucleoside nephrotic 
animals. Hypercholesterolemia succeeds 
rather than precedes hypopro teinemia. 
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We have shewn that a variety of hypoten- 
sive drugs are able to produce morphological 
changes suggestive of hyperfunction in the 
renal juxtaglomerular apparatus ( 1 ) . These 
responses occur within minutes to a few 
hours, in contrast to the weeks or months re- 
quired for appearance of changes reported by 
others (2,3,4) and summarized by Tobian ( 5 , 
6) .  'In attempting to explain the rapid re- 
sponses to drugs which we have seen, we 
studied the relationship between the adeno- 
hypophysis and the juxtaglomerular appara- 
tus (JGA). This report will indicate that 
JGA responds quickly to ACTH in absence 
of the adrenals and that it might be consid- 
ered ,as an extra-adrenal target of this hor- 
mone, 

Materials and methods.  All experiments 
were performed on young male albino rats of 
the Harlan strain, weight approximately 150 
g. Hypophysectomized rats were supplied by 
the Hormone Assay Laboratories. Adrena- 
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lectomized animals were maintained on 1% 
saline drinking water in addition to their reg- 
ular rations. Some groups of rats were 
adrenalectomized 3 days after hypophysec- 
tomy, and were maintained on 1% saline 
drinking water plus their regular rations. In 
acute experiments, animals were used on the 
fourth post-operative day. 

Drugs were administered intraperitoneally 
in doses indicated in the tables. The com- 
mercial ACTH used was Farke-Davis' brand 
of corticotropin. A specially purified ACTH 
which was virtually free of other endocrine 
activity was also used.: Other drugs used 
were from regular commercial sources. For 
hydralazine the solvent was 10% propylene 
glycobl. Other drugs were dissolved in saline. 

Radial wedges of kidney were removed at  
time of sacrifice, fixed in formol-sublimate- 
acetic acid fixative, and embedded in paraf- 
fin. Sections were cut at 6 p and were 
stained by a combined Alcian blue-PAS tech- 
nic. The method consisted in staining first 

$ Purified ACTH virtually free of other endocrine 
activity was supplied by research division of Parke- 
Davis Co. 
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Garber ut  uZ.( 1 )  have also shown that a va- 
riety of methods of raising ACTH level pro- 
duce rapid alteration of the JG  granulation. 

The results of the experiments on the ef- 
fects of ACTH, hydralazine, and vasopressin 
i 11 the adrenalectoniizecl and/or hypophysec- 
tomized animals indicate that ACTH has a 
direct tropic effect on the renal juxtaglomeru- 
lar apparatus that is independent of the 
presence of the adrenals. The possibility that 
additional adenohypophyseal principles also 
affect the JGA has not been ruled out. 

These observations may help to! explain the 
diversity of prolcedures that have been shown 
to produce significant morphological changes 
in the JGA( 2,3,4). These include alteration 
of salt balance, of adrenal functioa, of blood 
pressure. Finally, in connection with the re- 
cent suggested localization of renin to the 
JGA(9), Haynes et a l . ( l O )  found that 
ACTH stimulates renin release from the kid- 
ney, and that this action of ACTH also oc- 
curs in adrenalectomized animals. This is 
consistent with our suggestion that the JGA 
may be a target structure for the direct action 
of ACTH. 

Surnmtrvy . ACTH produces hypergranula- 
tion of the renal juxtaglomerular cells even in 
absence of pituitary and adrenal glands, and 

the chronic absence of ACTH depletes juxta- 
glolmerular granules. The renal effect of 
vasopressin and of hydralazine, substances 
which prolduce hypergranulation of juxtaglo- 
merular cells, is blocked by hypophysectomy. 
These findings support the concept that 
ACTH mediates many of the responses of the 
juxtaglomerular cells, and that the justaglo- 
merular apparatus is an extra-adrenal site for 
the direct action of ACTH. 
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Accurate measurement of the insulin or 
“insuliii-like” activity of biological fluids has 
been one of the major problems confronting 
endocrinological investigators. Much prog- 
ress has been made since the introduction of 
the method utilizing uptake of glucose by the 
rat diaphragm. Vallance-Owen and Wright 
(1) have recently reviewed the available pro- 
cedures. Martin et  al. ( 2 )  have reported that 
the C1402 production from glucose-l-P4 by 
the rat epididymal fat body was useful. Re- 
cently Beigelman (3) and Humbel( 4) have 

utilized uptake of glucose by the epididymal 
fat body to measure insulin-like activity of 
human serum. In our studies we have modi- 
fied the experimental design of the method 
using glucose uptake by epididymal tissue. 
This has resulted in a marked increase of ac- 
curacy and made the method readily amen- 
able to statistical analysis. Although the 
present method was primarily designed to 
study the effects of various agents on the ac- 
tion of insulin, it  should be extremely useful 
in determining insulin or “insulin-like” activ- 


