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noted that the rise in plasma amino acid nitrogen of
diabetic rats was markedly reduced by adrenalectomy.
Cortisol restored and increased the rate of rise of plasma
amino acids of adrenalectomized-diabetic rats. It was also
noted that injection of adrenal steroids increases the free
amino acid concentrations of liver?® and muscle?2, In
the present investigation, riboflavin deficiency has been
found to elevate the free amino acid nitrogen concentra-
tions in liver as well as in plasma and muscle. It is there-
fore possible that, apart from accumulation of free amino
acids in liver due to reduced oxidation of amino acids,
there occurs mobilization of amino acids from the break-
down of peripheral tissue proteins, resulting in elevation
of free amino acid nitrogen concentrations of liver,
mauscle and plasma in riboflavin deficiency, This is prob-
ably effected by the increased adrenal cortical secretions
in riboflavin deficiency 2L

Zusammenfassung. Mannliche Albino-Ratten, 45 Tage
bei riboflavinarmer Nahrung, zeigten erhéhten Gehalt
freien Aminosiure-Stickstoffs in Leber, Muskel und

The Kidney and Fibrinolysis in Man

It is commonly known that oxygen consumption by the
kidney is very high. Both histochemical studies and deter-
minations in renal homogenates revealed the highest
known activity of various enzymes in renal tissue. The
presence of a potent trypsine inhibitor and a plasminogen
activator (urokinase) was demonstrated in urine, both
being supposedly produced by the kidney. All these cir-
cumstances justified an idea of a possible role of the
kidney in maintenance and regulation of blood fibrino-
lytic activity. When BuLux et al.b? demonstrated in
rabbits the potent effect of the ureter obstruction or of
renal ischaemia on the fibrinolytic activity in venous
blood from the corresponding kidney, we decided to study
this problem in man.

It was done in 2 different ways: (a) the blood plasma
fibrinolytic activity and urinary plasminogen activator
were determined in a large group of patients with various
renal diseases and compared to those in healthy subjects.
(b} Direct determinations of fibrinolytic activity in the
blood plasma from renal veins.

The urokinase was determined according to the pro-
cedure described in another paper® while the plasma
fibrinolytic activity in the euglobulin fraction according
to KowaLrski et al.t. In the first series it was found? that
no distinct difference in blood plasma activity occurs be-
tween the healthy subjects and most of those with renal
disease. In uraemia and nephrosis the fibrinolytic activity
was decreased (p << 0.01). The urokinase elimination,
however, decreased distinctly (p < 0.01) in chronic glo-
merulonephritis, nephrosis and uraemia (Figure 1). A
similar phenomenon seemed to appear in renovascular
obstruction but the small number of patients did not
allow a convincing evaluation.

In the second series the blood was drawn by vein-
puncture in patients operated on because of a unilateral
renal disease (hydronephrosis, TB, nephrocirrhosis). The
plasma fibrinolytic activity in cubital and renal veins
(the latter on the side of the lesion) was determined. The
urine from the sick kidney was taken by the pelvic punc-
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Plasma. Die Erhohung scheint durch eine gesteigerte
Aktivitdt der Nebennierenrinde beim Riboflavinmangel
herbeigefiihrt zu sein.
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ture while from the other it was collected through a
catheter inserted after the opposite ureter had been
ligated. We were not able to demonstrate any difference
in the fibrinolytic activity between the renal and the
cubital veins while the urine from the damaged kidney
showed much lower content of the urokinase than that
from the healthy one (Figure 2).

After some pilot experiments we abandoned further
study and these data have not yet been published, be-
cause — facing convincing and opposite results of BuLuk
research — we had many doubts as to the technique of our
experiments; it is well understandable that during sur-
gical procedure the kidney and its vessels were mal-
treated, our approach was difficult and all was done in a
hurry in order not to disturb the surgeons,

Now, after many years we have returned® to the
problem when a modern technique of selective catheteri-
zation of various vessels has become available, We took
the opportunity of catheterization performed in order to
assess the renin activity in 17 patients suspected to have
reno-vascular hypertension. The renal artery obstruction
was previously demonstrated by selective arteriography
and the 9, of artery narrowing was calculated. Two
catheters were inserted in both renal veins, the third in
the hepatic vein and the fourth in the vena cava just
above its bifurcation. The details of the procedure are
reported in the paper by Koxot et al.®. They have found
the typical behaviour of renin activity in horizontal and
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Fig. 1. Fibrinolytic blood activity (open area), and urokinase content
in urine (shadowed area) in: A, 32 healthy subjects; B, 6 cases of
acute glomerulonephritis; C, 13 cases of pyelonephritis; D, 10 chronic
glomerulonephritis; E, 9 nephroso-nephritis; F, 14 nephrosis; G, 11
reno-vascular disease, H, 20 uraemia.
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Fig. 2. {C), fibrinolytic activity in the blood drawn from cubital vein
and (A) from the damaged kidney (3 cases). (D), urokinase in the
urine from the healthy kidney and (B) from the sick kidney {9 cases).

vertical positions as is known in the unilateral kidney
ischemia.

No distinct difference was found, however, in the
plasma fibrinolytic activation between both renal veins,
vena cava and hepatic vein (Figure 3). Neither did tilting
of the patient produce a higher elevation of this activity
on the side of ischemia than in the other kidney. The same
range of activation was found in the blood drawn from
vena cava. However, the return to the normal plasmin
activity in the blood that passed through the liver was a
constant and significant phenomenon. No interrelation
was found between the renin and fibrinolytic activities in
the same blood samples from those patients.

The possible significance of plasminogen activation by
a renal activator as well as its potentiation due to the
ischaemia, recently became the starting point for a new
conception of the possible mechanisms of renovascular
hypertension ™% We cannot support it nor are we able to
admit a prevalent role of the kidney in the maintenance
and regulation of plasma fibrinolytic activity in man. The
liver seems to play an important role in restoring the
elevated fibrinolytic activity to normal limits.

Fig. 3. Fibrinolytic activity in the blood samples simultaneously
taken by selective catheterization. Open area: first sample taken in
the horizontal position {mean values from 17 patients). Shadowed
area: second sample drawn after 30 min of tilting to 80° {mean from
9 cases).

Contrary to seemingly non-eminent role of the renal
activator in the regulation of fibrinolysis in the blood, its
secretion on the other side of the renal barrier, i.e. fo the
urine, is clearly demonstrable. So in man the renal
activator passes easily into the urine (when it is named
urokinase) but vanishes from there in serious kidney
lesions; maybe it does not penetrate so easily into blood
circulation and cannot play there a major role in the
regulation of the fibrinolytic activity. Some evidence
exists that the activator secreted into the blood is
different from that secreted into the urine?®10,11,

Zusammenfassung. Wihrend Nierenoperationen vorge-
nommene Messungen ergaben, dass eine in der Funktion
stark eingeschrinkte Niere weniger Urokinase in den Urin
ausscheidet, ohne dass jedoch die fibrinolytische Aktivitit
im Venenblut zunimmt. Es wird daraus geschlossen, dass
die Nieren keine erheblichen Mengen Plasminogen-akti-
vierender Stoffe an das Blut abgeben.
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