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the tissues of rats given thyroxine were homo-
genized and subjected to fractionation into
their subcellular components, triiodothyronine
was more readily recovered than was the case
where the whole homogenate was used. A
possible explanation for this is discussed.
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It has previously been shown that marked
abnormalities of carbohydrate metabolism oc-
cur inliver slices from normal animals incu-
bated under conditions leading to lowered in-
tracellular potassium concentration(1). Thus,
potassium depletion leads to decreased glyco-
gen deposition from glucose and to de-

creased overall glucose utilization. while glu-

coneogenesis from pyruvate and other pre-
cursors is markedly increased. These meta-
bolic abnormalities are qualitatively similar to
those found in liver slices from diabetic rats
even in the presence of normal intracellular
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potaSSi‘um concentration(2,3). Furthermore,
a number of observations have been made,
both clinically and in experimental animals,
suggesting that potassium depletion may lead
to disturbances of carbohydrate metabolism
qualitatively similar to those of diabetes mel-
litus(4,5).. It seemed of interest, therefore,
to determine whether lowered intracellular
potassium concentration occurred in diabetic
liver in vivo. Accordingly, electrolyte, water

~and glycogen analyses were made on .diabetic

and normal rat livers.

Material and methods. Male rats weighing
250 g were mdde diabetic by the intravenous
injection of alloxan (40 mg per kilo). Three
to 4 weeks later these animals, as well as nor-
mal controls, were fasted for 8 hours (water

“ad %b.), then sacrificed for blood ‘and liver

analys\is./;. The animals were sacriﬁéed under
nembutal anesthesia by severing the carotid
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TABLE 1. Blood Analysis on Normal and Diabetie

Rats.
Blood sugar, Na K
mg/100 ml
blood ——mEqy/L serum—-—
Giroup Mean Range
Normal 99 78117 1491 = 6.4% 474+ 15%
an

202 121-470

x

Diabetic
(11)

1447 = 3.8 425+ 1

* Mean values -+ stand, error of mean,

arteries. The livers were removed, blotted free
of blood, and 2 aliquots were taken. One was
for glycogen analysis(6) and the other was
used to determine water, sodium and potas-
sium. This second aliquot was dried, defatted
and extracted with 0.75 N HNO; as described
by Lowry and Hastings(7). Sodium and po-
tassium were determined by flame photom-
etry. Whole blood was also analyzed for glu-
cose(8) and blood serum for sodium and po-
tassium.

Results. Table I shows the blood sugar and
serum sodium and potassium values for 11
normal and 11 diabetic animals. The serum
sodium and potassium concentrations were
slightly lower in the diabetic than in the nor-
mal group. These data were used in calcu-
lating the intracellular potassium concentra-
tions.

In Table IT are recorded the analytical data
obtained on the normal and diabetic livers, to-
gether with calculated values for extracellular
water (H:0),, intracellular water (H,O), and
intracellular potassium concentration [K]..
From the analytical data it may be seen that
no statistically significant difference was ob-

served in the concentrations of water, potas-
sium or sodium between the normal and dia-
betic livers.

Using these data, and the assumption that
the sodium of liver is entirely extracellular,
the extracellular water (H-0), and intracellu-
lar water (H;0),, in g per kilo of fat free tis-
sue, were calculated according to methods pre-
viously described(7). No difference in either
(H20). or (H20). was found between the liv-
ers of the normal and diabetic groups.

After making allowance for the amount of
potassium in the extracellular water of the tis-
sues, the concentration of potassium in the
intracellular water [K]. was calculated.
These values proved to be 187 mEq per kilo
of intracellular water for the normal livers
and 184 mEq per kilo of water for the diabetic
livers. The difference is without significance.

Discussion. Since abnormalities in carbo-
hydrate metabolism similar to those encoun-
tered in diabetic liver have been observed in
normal liver where intracellular potassium
concentration is experimentally reduced below
normal, we have felt it important to determine
whether the intracellular potassium concentra-
tion of liver is or is not reduced below normal
in diabetes. From the data presented above
it would appear that the intracellular potas-
sium concentration is quite normal in diabetic
liver. It would seem, therefore, that the meta-
bolic abnormalities which have been described
in hepatic tissue for diabetic animals are not
attributable to a reduction in potassium con-
centration but rather it appears more likely
that potassium depletion and insulin de-

TABLE II. Aualytical Data on Normal and Diabetic Rat Livers. Mean values are expressed
per kg of fat-free tissue (F.F.T.)—standard error of the mean.

Group H,0,g K, mEq Na, mEq Glycogen, g
Normal (11) 715+ 1.5 962+ 6  3l4==21 7.0+ 1.2
Diabetic (11) 723 & 2.8 95.5 + 1.0 30.5 + 1.2 194 + 2.2

Derived data
(IL.0),* (H.0),t [K], - [K],
g/kg F.F.T. g/kg F.F.T. mEq/kg (H,0) mEq/100 g F.F.solids
Normal (11) 198 + 15 517 +15 1878  338+2
Diabetic (11) 198+ 7 515+ 7 184+ 4 333+ .2

* (H,0)—g of extracellular H,0 per kg of F.F.T., caleculated on the assumption that liver

Na is extracellular.

1 (H;0)—g of intracellular H,O per kg of F.F.T., calculated from total tissue H,O and

(H,0),.
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ficiency affect intracellular metabolism simi-
larly but independently.

Summary. The intracellular potassium
concentration was found to be normal in dia-
betic rat liver.
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A number of reports have suggested that
the pathogenesis of experimental renal hyper-
tension changes with time. Thus it has been
suggested that in acute experimental renal
hypertension the pathogenesis is renal and in
chronic experimental renal hypertension the
pathogenesis is extrarenal or (according to
one group of investigators) neurogenic. There
have been no reported studies on the patho-
genesis of long term experimental renal hyper-
tension (i.e., hypertension of 4 or more years
duration) in the dog. Thus Ogden and col-
leagues(1,2) showed that certain sympatho-
lytic and general anesthetic drugs decreased
the blood pressure of chronic renal hyperten-
sive rats but not of acute renal hypertensive
rats. They also showed that the removal of
a unilaterally constricted kidney in the rat
caused a decrease in blood pressure in acute
but not in chronic renal hypertensive rats. On
the basis of these findings, Ogden suggested
that the pathogenesis of experimental renal
hypertension changes with time from a renal
pressor mechanism to a neurogenic mechanism.
Likewise, several groups of British investi-
gators have reported that complete nephrec-

* Aided by grants from the National Heart Insti-
tute, the Chicago Heart Assn.; and the American
Heart Assn.

tomy in the acute renal hypertensive rat pro-
duces a decrease in blood pressure, whereas
there is no decrease during survival in the
chronic hypertensive rat(3,4). These results
are similar to those of earlier workers who re-
ported that total nephrectomy in renal hyper-
tension of one week’s duration in the rabbit
results in normotension but after 2 to 4
months of hypertension, total nephrectomy
results in persistence of the hypertension dur-
ing survival(5,6). Floyer and others have in-
terpreted these findings as demonstrating an
extrarenal mechanism for the pathogenesis of
chronic experimental renal hypertension.
Moss and Wakerlin(7) and Page(8) however,
found no significant difference in the effects of
sympatholytic and general anesthetic drugs
in acute and chronic experimental renal hy-
pertension in dogs. Moss and Wakerlin con-
sidered acute experimental renal hypertension
in dogs to last 6 months following renal artery
constriction and most of their acute hyperten-
sive dogs were 3 to 6 months hypertensive.
Since then, Haynes and Dexter(9) showed
that an increase in plasma renin following
renal artery constriction in the dog persists
for some weeks and Shorr and colleagues(10)
showed that increased plasma VEM is bal-
anced by VDM 8 to 12 weeks following renal



