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The identical results of these two series of experiments
which are, surprisingly, indicative of non-participation of
tubular mechanisms in the excretion of EDTA by the
avian kidney, were confirmed in further experiments
comparing the rate of cumulative EDTA excretion with
the rate of inulin excretion in the chicken. In experi-
ments in which urine was collected from both kidneys

%) mg %
1 1]
2
Inufin L
mg%
ABDAAAALA BALLD BAAD BA 410
02+ .
.
01} PAH
PLI o
n, mg %%
0 L whunusussan®®
| ln
101
Ca EDTA
0bo000000000000 40
TR BT
] 50 100vol%

LExcretion patterns of inulin, sodium p-aminohippurate and CaNa,-

EDTA in individual drops of urine collected from the ipsilateral

ureter after instantaneous injection in the renal portal system in the

chicken. Different time intervals of individual drops are substituted

in the Figure by volume % of the wrine volume contained in the
kidney at the moment of injection.

Inhibition of Dog Fibrinolytic System in
Experimental Tubular Necrosis of Kidney

Urokinase, a plasminogen activator excreted in urine,
may be a product of kidney, as already suggested by some
authors’2, PainTER and CHARLES® demonstrated an ac-
Cumulation of soluble plasminogen activator during the
Browth of cultures of monkey and dog kidney cells in
Serum free media. A great fibrinolytic activity in venous
renal blood has been found by Burux et al.4-% According
to these authors, about 949, of urckinase is secreted by
the kidney into the general circulation, and 6%, only into
urine.

It is well known that mercury chloride produces ne-
Crosis of kidney tubular cells, particularly of those in the
Henle loops?.

The purpose of this paper is to investigate the influence
Of mercury chloride intoxication upon the fibrinolytic sys-
tem in dog.

Experiments were performed on 23 mongrel dogs. 14
‘_iOgs were injected with mercury chloride, subcutaneously,
n a daily dose of 3 mg per 1 kg of weight during 5 days.
Then blood was drawn from tibial and renal veins of those
dogs under a general anaesthesia. Control dogs were
treated in a similar way.

The following determinations were performed on dog
Plasma : prothrombin time3?, fibrinogen level8, Factor V9,
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together, however, and in which CaNa,EDTA and inulin
(150 mg/kg and 25 mg/kg respectively) were injected
simultaneously and intravenously, no difference was
found in the rate of excretion of these two substances,
thus indicating that they were excreted by the same renal
mechanism, i.e. by simple glomerular filtration.

The following conclusions may be drawn from these
experiments: {1} in rats, the EDTA anion is excreted by
tubular secretion as well as by glomerular filtration; (2)
this tubular secretion is not dependent on the pH value
of the urine; (3) it is not inhibited by the administration
of sodium p-aminohippurate, diodrast, probenecid or
quinine; (4) in the chicken EDTA anion is excreted by
glomerular filtration only.

The only explanation of these results appears to be
that EDTA is not excreted by either of the known tubular
secretory mechanisms (i.e. neither by the hippurate sys-
tem nor the organic base system), but by some other
mechanism specific for mammals and not existing in
birds.

Zusammenfassung. Die Ausscheidungsgeschwindigkeit
nach intravensser Injektion von CaNa,ADTA bei Ratten
war hoher als die des Inulins und &nderte sich weder mit
dem pH-Wert des Harnes noch mit der Belastung durch
hohe Dosen von PAH, Diodrast, Probenecid oder Chinin.
Bei den Hithnern hingegen wurde kein wesentlicher
Unterschied zwischen der Ausscheidungsgeschwindigkeit
von CaNa,ADTA und Inulin gefunden und eine tubuldre
Sekretion der ADTA konnte sogar bei der Anwendung
der Methode von SPERBER nicht bestidtigt werden.

J. HeELLER and J. VosTAL

Institute of Industvial Hygiene and Occupational Diseases,
Prague (Czechoslovakia), November 7, 1963.

Factor VII®, Factor VI1I1, plasminogen and plasmino-
gen proactivator?, and antiplasmin?®. Euglobulin fi-
brinolysis was measured using both test tube ! and fibrin
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plate methods®. A correlation was found between the
results of both methods. Fibrinolytic activity was usually
expressed as the fibrinolytic index f=1000/¢ min (f=clot
lysis time).

Figure 1 shows a rapid decrease of the fibrinolytic ac-
tivity after mercury chloride injections. This phenom-
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Fig. 1. Euglobulin fibrinolysis and fibrinogen level in dog during
progressive kidney damage. Broken line: fibrinogen level. Dotted
line: fibrinolysis index. Mean values obtained from 4 experiments.
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Fig. 2. Euglobulin fibrinolytic activity: 1. Venous peripheral blood

of normal dogs. 2. Venous renal blood of normal dogs. 8. Venous

peripheral blood of intoxicated dogs. 4. Venous renal blood of intoxi-
cated dogs.
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ExperientiA XX/2

enon is followed by a gradual increase of the fibrinogen
level. Fibrinolytic activity of the renal venous blood of the
normal dog is several times higher than that of its peri-
pheral blood. After intoxication, the fibrinolytic activity
decreases in the peripheral blood 8 times, and in renal
blood 12 times {Figure 2). It can be seen from Figure 3 that
the fibrinogen level is considerably higher in peripheral
than in renal blood. In the case of kidney damage, the
fibrinogen level in venous peripheral blood increased
approximately 3 times and in venous renal blood ap-
proximately 4 times. Figure 4 shows an increase of plas-
minogen, plasminogen proactivator and Factor VIIT acti-
vities under the above-mentioned condition. The pro-
thrombin time, the level of Factor V and that of Factor
VII did not show any changes, antiplasmin activity being
reduced to 309 of its initial value.

Our experiments revealed a slight elevation of the urea
level and transaminase activity in the serum of intoxi-
cated dogs. Necrosis of tubular cells was ascertained by
means of microscopic investigations. The glomeruli were
only slightly affected (Dr. L. REjN1AK, Department of
Pathological Anatomy).

The hypothesis of kidney secreting urokinase into the
general circulation is sustained by the results given below:
(1) Fibrinolytic activity of renal blood is considerably
higher than that of peripheral blood. (2) Significant de-
pletion of the fibrinolytic activity occurs in tubular
necrosis of kidney. It may be suggested that the fibrino-
lytic activity of renal blood is related to the secretion rate
of urokinase.

1600 *
L [
s .
1400} .
1200+ m um 2
i :
L ]
= 1000}
&
s |
2 oot m. - 8
= o <
= B -3
[+] -~
600 8 * N
° s
m. § 428
400 ogo
Rele] - -~
-3 g,
mo| °F 2 -
E3
0 2. 3. &

Fig. 8. Fibrinogen level of peripheral and renal blood of normal and
intoxicated dogs. Explanation given in Figure 2.

15 T, AsTRUF and M. ALkjAErsiG, Arch. Biochem. 37, 99 (1952).



15, I1. 1964

GuesTt and CELANDER® observed an increase of plasma
fibrinolytic activity and a decrease of fibrinogen and
Plasminogen level after an injection of purified urokinase
Preparation. :

According to our observations, the level of plasminogen
and fibrinogen in venous renal blood was lower than in
Peripheral blood. We suggest that an excess of plasmino-
8en, plasminogen proactivator, fibrinogen and Factor
VIII in blood plasma of intoxicated dogs is the result of
the depletion of urokinase secretion rate caused by kidney
damage. ’

An important role of urokinase secretion may be sug-
gested for the maintenance of fibrinolytic balance in the
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Fig, 4. Influence of HgCl; intoxication upon some clotting and
fibrinolytic factors of peripheral blood in dogs. White columns:
Values before experiments. Black columns: values after experiments.
Values under columns correspond to the number of determinations,
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organism. This enzyme, supplied by the kidney to the
general circulation, would continuously activate plas-
minogen into plasmin. Subsequently, plasmin would
digest fibrinogen and other factors sensitive to its action,
e.g. A H.G. A rapid inactivation of urokinase and plasmin
in the blood stream might also occur.

It is not excluded that the decrease of antiplasmin acti-
vity in experimental kidney damage is a compensatory
phenomenon.

It may be assumed that hypercoagulability and hyper-
fibrinogenemia, found in various renal diseases by several
authors17-20, are related to the depletion of urokinase
secretion rate.

Résumé. Au cours de la necrose expérimentale des
tubules rénales du chien, ’activité fibrinolytique du sang
veineux rénal et périphérique se diminue progressivement
a mesure qu’augmente le taux du fibrinogéne, du plas-
minogeéne et du Facteur VIII.

S. NiEwiarowskli, J. PRokorowicz,
A. Porrawski, and K. Worowsk1

Department of Physiological Chemistry, Medical School,
Bialystok (Poland), August 5, 1963.
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PRO EXPERIMENTIS

Separation of Catalase and Other Red Cell
Enzymes from Hemoglobin by Gel Filtration

Recent work in this laboratory has concentrated on the
isolation of catalase from small amounts of human blood.
It was found that gel filtration through dextran gel
(Sephadex G-100) provides an excellent means to ac-
complish in one step the separation of catalase from the
bulk of the proteins present in a concentrated hemolysate
of human erythrocytes. Since it was observed that in ad-
dition to catalase also other enzymes can easily be sepa-
rated, it seems that this procedure is of particular value
as an initial step in the preparation of certain red cell
enzymes.

As starting material, samples of highly concentrated
hemolysate were prepared as follows: Blood containing
109 vjv A.C.D.-solution! was centrifuged, the sediment
Tesuspended and washed 3 times in an equal volume of
0.959, NaCl-solution. The packed red cells were then
lysed in the same volume of distilled water. In order to
Complete hemolysis, the material was frozen and thawed
three times. Removal of any particulate matter (stroma)
Was accomplished by filtration in the following manner:

A layer (1 cm) of dry ‘Hyflo-supel-cel’ powder? was
placed on a G-3 sintered glass funnel (d= 3.5 cm). After a-
small amount of distilled water had been sucked through,
the hemolysate (20 ml) was added on top of the layer.
Slight vacuum was applied until the water had passed
the funnel and hemolysate was then collected separately
by efficient suction with an oil pump. Usually 12-15 ml
portions of hemolysate could be obtained before the filter
was blocked.

For the gel filtration of this material a column, 2.0 cm
in diameter and 52 cm in height, was used. The column
was packed at room temperature with Sephadex G-100
according to Fropin? and equilibrated in the cold-room
with the salt solution to be used. The sample was applied
by slowly pipetting the desired volume (3—15 ml) onto the
top of the column. Elution was accomplished by a 0.1%,

1 Solutio Anticoagulans; U.S.P. 14th Revision (1950), p. 550.

2 A filter aid product from diatomaceous sediment, of Johns-
Manville Corp., New York.

3 P. Frop1w, J. Chromatography 5, 103 (1961).



