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THE EFFECTS OF DIURETICS
ON RENAL CLEARANCES IN PIGS"

By
N. Gyrd-Hansen

The effect of diuretics on the electrolyte excretion and renal
clearances has been examined previously in man (among others,
Heinemann et al. 1959, Heidland et al. 1964), in dogs (among
others, Blackmore 1959, Earley et al. 1961, Cassin & Vogh 1966)
and in cows (Knudsen 1960). This paper presents the results of
an investigation of the effect of four diuretics in pigs.

MATERIALS AND METHODS

The experiments were performed on three clinically healthy
young female pigs of the Danish Landrace breed, weighing from
37 to 84 kg at the time of the experiments. From five days before
the first experiment and throughout the experimental period, the
animals were fed with a commercial fodder mixture, consisting
of 75 % barley, 6 % oats, 10 % soya meal, 5 % skimmed milk
powder, 3 % meat and bone meal, 0.2 % mixture of vitamins A,
B, D and E, and 0.8 % mineral salt, consisting of 60 % calcium
carbonate, 20 % dicalcium phosphate, 15 % sodium chloride,
3.5 % copper sulphaie, 0.75 % zinc carbonate, 0.625 % man-
ganese oxide and 0.125 % cobalt sulphate. The contents of so-
dium, potassium and chloride in this fodder were 103, 116 and
115 meq. per kg, respectively. The pigs were weighed once a

*) This work was carried out with financial support from the
NOVO Fond.
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week and were given fodder in accordance with their body
weight, as follows:

Body weight (kg) 35 40 45 50 60 70 80 90
Fodder (kg/day) 14 16 18 20 23 26 28 29

During the whole period the pigs were allowed free access
to water. The average intake of water was 10 1 per day, varying
from 7 to 14 1 per day. The concentrations of sodium, potassium
and chloride in the drinking water were 1.1, 0.074 and 4.2 meq.
per 1, respectively.

Seventeen experiments were performed with the following
diuretics administered intravenously in the doses stated: chlor-
thiazidum NFN (Salisan®) 2 mg/kg, hydrochlorthiazidum NFN
(Esidrex®) 0.2 and 2 mg/kg, furosemidum NFN (Lasix®) 0.5
mg/kg, and mersalylum NFN (9.2 %) 2.5 and 10 mg/kg. The
four diuretics were each examined on all three pigs. Where more
than one dose of the same diurelic was used, each dose was
examined on the three pigs. An exception to this is the large
dose of mersalylum which was administered to two pigs only.
These experiments were the last that were performed on the
pigs in question. There was an interval of at least one week
between two experiments on the same pig.

The investigation consisted of simultaneous determination of
the clearances of inulin, endogenous creatinine, urea, para-
aminohippuric acid (PAH), sodium, potassium and chloride.
The experiments were performed on unanaesthetized pigs and
commenced with two or three control periods of 20 min. The
diuretic to be examined was then injected intravenously in the
course of 1—2 min., and immediately afterwards the bladder was
emptied. Urine was then collected during five periods of 20 min.
In the experiments where mersalylum was used, the urine was
collected during seven or eight periods of 30 min.

Inulin and PAH dissolved in 0.6 % sodium chloride were
infused at a rate of 3 ml per min. The amounts of inulin and
PAH used and the clearance technique have been described in
detail by Gyrd-Hansen (1968).

The pigs were killed, bled and dissected on the day after the
last clearance experiment. The kidneys were weighed and exa-
mined macroscopically and microscopically.
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The analytical methods used were as follows:
Inulin: Brun (1946), endogenous creatinine: Bonsnes & Taussky
(1945), PAH: Bratton & Marshall (1939), urea: Conway (1950),
chloride: Schales & Schales (1941). Sodium and potassium were
determined by flame photometer (Beckman Direct Reading
Flame Photometer). All the plasma concentrations found were
calculated to correspond to the values at the water phase of the
plasma, the content of dry matter in plasma being considered
to be 8 %. The haematocrit values were determined in micro-
haematocrit tubes after centrifugation in an MSE Micro Haem-
atocrit Centrifuge for 15 min. at 4500 r.p.m.

The urine specimens were examined for glucose and protein
by means of Ames Clinistix® and Albustix®, respectively.

RESULTS

Table 1 shows the effect on the urine flow and renal clearan-
ces of 2 mg/kg chlorthiazidum NFN. The results are given as
the average for the experiments on the three pigs, and it will be
seen that the clearances of inulin, PAH, endogenous creatinine
and urea were almost constant throughout the whole experiment.
The excretion of sodium and chloride, however, was 20 and
8 fold increased even as early as the first period. The effect
of chlorthiazidum on the sodium and chloride excretion was
greatest in the first and second periods but could still be seen
during all five periods. In the last period this excretion was about
12 and 4 times, respectively, greater than in the control periods.
Both the urine flow and potassium excretion were greatest in
the first period when both values were about twice as high as
in the control periods. In the fourth and fifth periods the urine
flow and potassium excretion decreased to the original size.

The effect of 0.2 and 2 mg/kg hydrochlorthiazidum NFN is
shown in Tables 2 and 3. It will be seen that there was no in-
fluence on the clearances of inulin, endogenous creatinine and
PAH, while the urea clearance was affected slightly with 2 mg/
kg. With both doses the urine flow was greatest in the first
period, and throughout all five periods it was higher than in the
control periods. The effect on the excretion of sodium and
chloride was immediate and reached its maximum in the second
period. With the larger dose, the increased excretion of sodium
and chloride was almost unchanged throughout the whole ob-
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servation period, while with the low dose the excretion of these
substances decreased gradually after the second period. With
both doses the potassium excretion was greatest in the first and
second periods, and the value in the fifth period was down to
the same as in the control periods.

Table 4 shows the effect of 0.5 mg/kg furosemidum NFN on
the urine flow and renal clearances. As will be seen, there was
an almost tenfold increase in urine flow during the first period
in comparison with the control periods. In the second and third
periods it decreased strongly and by the last period it was the
same as in the control periods. The clearances of inulin, endo-
genous creatinine, urea and PAH were somewhat higher in the
first period, and during the following three periods they were a
little lower than in the control periods. In the fifth period the
clearances were the same as they were originally. The excretion
of sodium, potassium and chloride was greatest in the first
period and was 200, 3 and 40 times, respectively, greater than
in the control periods. However, the electrolyte excretion fell
rapidly, and in the fifth period the values for potassium and
chloride were of the same order of magnitude as in the control
periods, while the excretion of sodium was still somewhat in-
creased.

The results of the experiments with mersalylum NFN (2.5
mg/kg) are shown in Table 5. It will be seen that the urine flow
was greatest in the second period, after which it fell gradually
and by the eighth period was of the same size as in the control
periods. There were no marked changes in the clearances of
inulin, endogenous creatinine, urea and PAH. The excretion of
sodium and chloride was slightly increased in the first period
and reached its maximum in the second and third periods, where
the values were 70 and 15 times, respectively, higher than in the
control periods. The excretion of potassium did not increase until
the second period and was greatest in the fifth period. In the
eighth period, or about four hours after the administration of
mersalylum, the excretion of sodium and chloride was still
slightly increased, while the excretion of potassium had reached
its original level.

Table 6 shows the effect of mersalylum NFN when given
in a dose of 10 mg/kg. The urine flow increased steadily and
reached 13.5 ml/min. in the third period, after which it fell again
and by the seventh period had returned to the control level. The



*$1d yoeo oy sporrad joajuod saayy jo afersAy (.,

*sporaod 9[Suls JOo SOM[BA °XEPUl PU¥ ‘UTUI 2)eOTpUf SNy pajeyoeaq ayL (.

o1 601 €%  (IT'0—9.0°0)€60°0 (0'8—¢'¢)8'9 (12°0—080°0)S1°0 8 4 g 9 L' L
6'c S0t 6c (92°0—€1°0)61°0 (¢'8—0'9)3'L (0£°0—01°0) 0350 cl ¢ G L R Y 9
'8 LOT 0L (€4°0—2g€0)3gS0 (L'L—T1'9)6°9 (0£'0—02°0)S¥'0 bt 4 ¢ 9 9 Y
12 76 91 (6'T—L60)¥'T (9L—L9)L9 (CT—6S0T'T €¢ 9 9 L 811 4
61  6¥ 418 FT—€1D6T (L'9—STBILY (6'T—¥6'0)¥'1T 4 8 6 01 G'¢t €
a6 1€ 0°8 (6'1—€80)%'T (9°9—T10)¥¥ (9’190 I'T 8¢ 6 €l GT 8’8 4
6'c Gc ¢'c (19°0—6€°0)05°0 (°6—2'¢)EY (05°0—9€°0)£¥°0 09 gl 81 81 (4 % 1
't 8 ¥%0 (65°0—02°0) €30 (1'8—¢'$)%'9  (080°0—C%0°0)6¥0°0 €9 91 % 1£4 1z (..10mu0)p
‘mq
meq mq Sy or g
meq By 01 RENCE 1) meq B9 01 3% o1 801 /uuy/ur By or ‘upur/fu
wnys /rupun/ju /rutw/[ua /ratu/jua /ruw/[ul S uiw/[w duiuiesao  /aun/ju Mmoyy *ou
aprIo[y) -sBlod wWmnrpos (¥oprIOIYD (,umissejoq (,umrpog HVd Baan  uwefopuyg  uynul urI porrag
9% UO0T}3IdXH apuUBALI[)
‘s81d 0M} UI UOIPIIX 9IA[01}09[d PUE SIOUBILI[D [eUdT o (“pm°q §y/Swr o) NJAN WNA[ESISUW JO 10950 9FeIAY 'Q 3 [q € I,
-81d yoeo Joy sporrad [oajuod 931y} Jo 9ferdAy (.,
.m@Owth vﬂwﬁ-mm JO sInJeA ‘X8W pue ‘U 3Ijedrpur mo.:,pwm.« Parayoraq ayjy, A«
G 0¢S 68’0 (S6°0—€2'0)¥€°0 (€L—L)¥'¥ (01°0—7290°0)8L0°0 69 91 4 (44 7'l 8
e (44 o | (66°0—18°0)%9°0 (L'6—0F7)0°L (95°0—11°0)65°0 0L 81 Ge (44 €% L
8y 4 G'c F1—€50 1T 91—FF)¥'6 (8L°0—S2'0) 50 1L L1 144 (44 9°¢ 9
09 154 8'C F'1—96'0)3°1 (S1—9'6)8'8 (09°0—0¢°0) %S0 1L Vi (44 0g o 4 ¢
69 8¢ €€ ¢1T—TDET O1—L%)9L (9L°0—T1S°0)€9°0 GL 71 1¢ 0g 87 14
€L LE 0¥ (L'1—2n91 (31—8¢)2'8 (8'1T—69°0)68°0 08 L1 €¢ (44 €9 t
9 44 (4 (05—6S0)¥'T (B1—L3)T’L (L'1—0€'0)56°0 8L 81 ve (44 (4 4
0°c 61 e80 (8¢°0—9€°0)9%°0 F9—Ee)Ivy (83°0—S1°0)81°0 G8 LT 4 €¢ ¥'e 1
060 81 90°0 (82°0—160°0) 1170 (6'L—06'0)2'% (9%0°0—7500°0) ¥10°0 6L 97 ¥e €2 ¥ (. J0nU00)
meq
meq mq 8901 meq
cq 8y 01 Mg 3 01 Mg 8 01 5101 801 Juuy/m Sy or  Cupw/[ux
wnis /ourur/jar /rurar/jux /rurar/jua /urur/[u /urug/[ul auru}esdo  /surul/[ur mory ‘ou
IpLIoOIY) -sejod WmIpos (yoprIOIY) (yumissejoq (,umrpog HVd 1)  wefopuy  winul uri porrag
o 9% uoNPIIXH JoueaRI[)

‘s81d 9241} UT UOTBIOXA IJA[OI}OI[d PUE SOOUBILI[D [EUIL

uo (‘mcq SY/Sw ¢'g) NJAN WNJA[BsIoul Jo 309JJ9 a8eldAy ‘¢ da[qe [,



352

clearances of inulin, endogenous creatinine and urea fell from
the first to the fifth period and in that and the last two periods
were 20—30 % of the corresponding clearances in the control
periods. The PAH clearance decreased steadily during the whole
experiment and in the seventh period it was about 13 % of the
original value. It will be seen that the clearance of PAH during
the last periods was of the same size as the filtration clearance.
The concentration in plasma of creatinine and urea inrceased
during the experiments from 13 and 300 pg/ml to 24 and 390
ng/ml, respectively. The excretion of sodium and chloride in-
creased steadily and was greatest in the third period, by which
time it was 20 and 7 times, respectively, greater than in the con-
trol periods. During the last four periods the excretion decreased
gradually and in the seventh period it was 3—4 times its original
size. The excretion of polassium was somewhat decreased in the
first three periods, while it became slightly increased in the last
four periods. On account of the reduced inulin clearance, the
excretion percentage*) of the three electrolytes were very high.
Urine from the last five periods gave a clear positive reaction for
protein and a very strong reaction for glucose.

The concentrations of sodium, potassium and chloride in
plasma were constant throughout all the experiments and showed
average values of 146 meq/lI (133—159), 4.2 meq/1 (3.3—5.1)
and 109 meq/1 (105—112), respectively. The haematocrit values
in the individual experiments were either constant or slightly
decreased, all values lying between 32 and 48. Except for the
experiment with 10 mg/kg mersalylum, none of the urine speci-
mens contained protein or glucose.

Necropsy

The kidneys of the two pigs used in the experiment with 10
mg/kg mersalylum were slightly enlarged, and were greyish-
brown with numerous small, densely-packed lighter spots. The
kidneys of the third pig showed no pathological changes, and the
same was the case with the other organs from all three pigs.

Microscopy of the kidneys from the pigs that had been given
the large dose of mersalylum revealed diffuse tubular degene-

*) Excretion percentage of an electrolyte:

Clearance of the electrolyt
arance o olyte % 100

Clearance of inulin
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ration with necrosis here and there in the proximal tubules and
slight tubular degeneration in the distal tubules. In the lumen
of the tubules and the collecting tubules there were numerous
hyaline and albumin cylinders. Nothing abnormal was found on
microscopy of the kidneys of the third pig that had been given
only 2.5 mg/kg mersalylum.

DISCUSSION

The clearances and excretion percentages found in the con-
trol periods correspond to those found by Gyrd-Hansen (1968)
in his normal pigs.

The experiments with chlorthiazidum show that in pigs this
diuretic in the dose used increased considerably the excretion
of sodium and chloride, while the values for potassium and water
excretion were only moderately increased. In contrast, neither
the clearances of inulin, endogenous creatinine, urea nor PAH
were affected to any degree. The fact that the glomerular fil-
tration (GFR) was not affected by chlorthiazidum has been
observed previously in man (Laragh et al. 1958), in dogs (Beyer
& Baer 1959) and in cows (Knudsen 1960). However, there is
not complete agreement regarding this matter, since Blackmore
(1959) and Earley et al. (1961) observed a marked decrease in
the GFR of dogs after the administration of chlorthiazidum.
Heinemann et al. (1959) observed the same phenomenon in man.
The increase in the excretion of sodium, potassium and chloride
found in the first and second periods in pigs corresponds to the
findings of Blackmore in dogs after the intravenous administra-
tion of 2.5 mg/kg chlorthiazidum. Using intravenous injection
of 500 mg chlorthiazidum, Heinemann et al. found that the
excretion of sodium and chloride in man was increased 6—12
and 4—10 times, respectively.

As with chlorthiazidum, hydrochlorthiazidum had no effect
on the clearances of inulin, endogenous creatinine or PAH in
pigs. Cassin & Vogh (1966) showed that in dogs 5 mg/kg hydro-
chlorthiazidum administered intravenously did not change the
creatinine and PAH clearances. The effect of 2 mg/kg hydro-
chlorthiazidum on the excretion of sodium and chloride in pigs
corresponds to that found with the same dose of chlorthiazidum,
though hydrochlorthiazidum seemed to have a more prolonged
effect than chlorthiazidum. The effect of the low dose of hydro-
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chlorthiazidum (0.2 mg/kg) on the excretion of sodium and
chloride was about 24 of the effect of chlorthiazidum (2 mg/kg).
Beyer & Baer (1961) and Barret et al. (1959) examined the in-
fluence of chlorthiazidum and hydrochlorthiazidum on the
electrolyte excretion in dogs, and found that the maximum
saluretic effect was almost identical for the two diuretics. On
the other hand, lower doses of hydrochlorthiazidum had a 6—8
times greater effect than chlorthiazidum. The increase in urine
flow and excretion of potassium provoked by 2 mg/kg hydro-
chlorthiazidum in pigs corresponds to what Beyer & Baer (1959)
found after intravenous administration of 1.25 mg/kg hydro-
chlorthiazidum info dogs.

The experiment with furosemidum shows that this diuretic
caused a very great increase both in urine flow and in the
excretion of sodium and chloride, while the potassium excretion
was only moderately increased. At the same time, there was a
fluctuation in the clearances of inulin, endogenous creatinine,
urea and PAH. Corresponding changes in the inulin and PAH
clearances following intravenous administration of furosemidum
have been seen in man (Heidland et al. 1964) and in the inulin
clearance in dogs (Suki et al. 1965). The reason for this may
be a flushing phenomenon caused by the rapid changes in the
amount of urine flow, since Suki et al. found that the inulin
clearance remained constant if the dogs had been subjected to
water loading and consequently already had high urine flow.
However, Ludens et al. (1968) found that 1 mg/kg furosemi-
dum administered intravenously to dogs caused a 50 % increase
in the renal blood flow, while the inulin clearance remained
unchanged. Furosemidum increased the excretion of sodium
and chloride much more strongly than chlorthiazidum and
hydrochlorthiazidum, but, on the other hand, the duration of
the effect was very short. However, the increase in the potassium
excretion was of the same order of magnitude for all three
diuretics.

A dose of 2.5 mg/kg mersalylum had no effect on the inulin,
endogenous creatinine, urea or PAH clearances in pigs. Corre-
spondingly, it has been found that the inulin, urea and diodrast
clearances were unchanged in man when a similar dose of
mersalylum was given (Brun et al. 1947). Blackmore found that
intravenous administration of 2.5 mg/kg mersalylum into dogs
followed by continuous infusion did not affect the glomerular
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filtration. The influence of mersalylum on the sodium, chloride
and water excretion in pigs was more prolonged than that of
chlorthiazidum and hydrochlorthiazidum. This phenomenon has
also been observed in dogs (Blackmore), and in cows (Knudsen),
The moderate and delayed increase in potassium excretion caused
by mersalylum corresponds to what Blackmore found in dogs.
However, in cows Knudsen demonstrated that the potassium
excretion was not affected by mersalylum.

When the dose of mersalylum was increased to 10 mg/kg
in pigs there was a toxic effect on the kidneys resulting in a
reduction of both the glomerular filtration and the tubular
secretion. In cows, Knudsen observed an almost corresponding
decrease in the creatinine clearance after intravenous admini-
stration of 5 mg/kg. However, dogs seem to be less sensitive to
diuretics conlaining mercury. Duggan & Pitts (1950) injected
15 mg mercuhydrine/kg intravenously into dogs without noting
any fall in the glomerular filtration. As far as the content of
mercury is concerned, 15 mg mercuhydrine corresponds to 11.5
mg mersalylum. Tubular damage was shown by a very sharp
fall in the PAH clearance and during the last collection periods
by the presence of considerable amounts of glucose in the urine.
Both the secretion of PAH and the reabsorption of glucose take
place in the proximal tubules i.e. in the section of the tubules
where the most severe histological changes were found. In his
experiments on cows, Knudsen also found pronounced degene-
ration in the proximal tubules.
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SUMMARY

The following diuretics have been examined for their influence
on renal clearances in pigs: chlorthiazidum (2 mg/kg), hydrochlor-
thiazidum (0.2 and 2 mg/kg), furosemidum (0.5 mg/kg) and mer-
salylum (2.5 and 10 mg/kg). The investigation comprised determi-
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nation of the clearances of inulin, endogenous creatinine, urea, PAH,
sodium, potassium and chloride, before and after the administration
of the diuretics.

Chlorthiazidum, hydrochlorthiazidum and mersalylum in the low
dose did not affect the clearances of inulin, endogenous creatinine,
urea and PAH. When furosemidum was administered, there was first
a slight increase and then a decrease in those clearances. After ad-
ministration of 10 mg/kg mersalylum, there was a strong decrease
in the inulin, endogenous creatinine, urea and PAH clearances, and
simultaneously glucose and protein could be found in the urine.

All four diuretics caused a markedly increased excretion of so-
dium and chloride, while the excretion of potassium was only mode-
rately increased. The effect on the excretion of sodium and chloride
was of about the same order of magnitude for chlorthiazidum and
hydrochlorthiazidum, though the effect of the latter was slightly more
prolonged. In contrast to those two diuretics, furosemidum had a
very strong but short effect. The influence of mersalylum on the
excretion of sodium and chloride was somewhat stronger and more
prolonged than that of the thiazides. Histological examinations of
the kidneys of the pigs given 10 mg/kg mersalylum revealed pro-
nounced tubular degeneration, particularly in the proximal tubules.

ZUSAMMENFASSUNG

Die Wirkung verschiedener Diuretika auf die renale Clearance
bei Schweinen.

Die Wirkung auf die renale Clearance bei Schweinen ist mit
folgenden Diuretika vorgenommen worden: Chlorthiazidum (2 mg/
kg), Hydrochlorthiazidum (0,2 und 2 mg/kg), Furosemidum (0,5
mg/kg) und Mersalylum (2,5 und 10 mg/kg). Die Untersuchungen
umfassten Bestimmungen der Clearance fiir Inulin, endogenes Krea-
tinin, Harnstoff, PAH, Natrium, Kalium und Chlorid vor und nach
intravendser Eingabe eines Diuretikum.

Chlorthiazidum, Hydrochlorthiazidum sowie Mersalylum in der
kleinen Menge beeinflussen nicht die Clearance fiir Inulin, endogenes
Kreatinin, Harnstoff und PAH. Nach Eingabe von Furosemidum wird
zuerst eine Steigerung und anschliessend ein Fall in der erwihnten
Clearancen beobachtet. Nach Eingabe von 10 mg/kg Mersalylum sieht
man einen starken Fall in der Clearance fiir Inulin, endogenes Krea-
tinin, Harnstoff und PAH und gleichzeitig wird Glukose und Protein
im Harn festgestellt.

Alle vier Diuretika verursachen eine stark erhohte Ausscheidung
von Natrium und Chlorid, wihrend die Ausscheidung von Kalium
nur moderat erhéht wird. Die Wirkung von Chlorthiazidum und
Hydrochlorthiazidum auf die Ausscheidung von Natrium und Chlorid
ist von entsprechender Gréssenordnung; die Wirkung von Hydro-
chlorthiazidum hilt jedoch etwas linger an. Im Verhiiltnis zu diesen
beiden Diuretika hat Furosemidum einer sehr kriftige aber kurz-
fristige Wirkung. Die Wirkung von Mersalylum auf die Natrium-
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und Chloridausscheidung ist etwas stirker und etwas andauernder
als die der Thiaziden. Bei der histologischen Untersuchung der Nie-
ren von den Ferkeln, denen 10 mg/kg Mersalylum verabreicht war,
wurde eine ausgesprochene tubulare Degeneration besonders in den
proximalen Tubuli festgestellt.

SAMMENDRAG

Diuretikas virkning pd renale clearances hos svin.

Virkningen p& de renale clearances hos svin er undersggt for
fglgende diuretika: chlorthiazidum (2 mg/kg), hydrochlorthiazidum
(0,2 og 2 mg/kg), furosemidum (0,5 mg/kg) og mersalylum (2,5 og
10 mg/kg). Undersggelserne omfatter bestemmelse af clearance for
inulin, endogen kreatinin, urinstof, PAH, natrium, kalium og klorid
fgr og efter intravengs indgift af diuretikum.

Chlorthiazidum, hydrochlorthiazidum samt mersalylum i den lave
dosis pavirker ikke clearance for inulin, endogen kreatinin, urinstof
og PAH. Ved indgift af furosemidum ses fgrst en stigning og derpa
et fald i de n®vnte clearances. Efter indgift af 10 mg/kg mersalylum
iagttages et sterkt fald i clearance for inulin, endogen kreatinin,
urinstof og PAH samtidig med, at der optrader glukose og protein
i urinen.

Alle fire diuretika fremkalder en sterkt gget udskillelse af na-
trium og klorid, mens udskillelsen af kalium gges moderat. Virknin-
gen pa udskillelsen af natrium og klorid er for chlorthiazidum og
hydrochlorthiazidum af samme stgrrelsesorden; hydrochlorthiazidum
har dog en lidt mere langvarig virkning. I forhold til disse to diure-
tika har furosemidum en meget kraftig, men kortvarig virkning.
Mersalylums virkning p& natrium- og kloridudskillelsen er noget kraf-
tigere og mere langvarig end thiazidernes. Ved den histologiske un-
dersggelse af nyrerne fra de grise, der havde féet indgivet 10 mg/kg
mersalylum, konstateredes en udtalt tubuler degeneration specielt i
de proximale tubuli.
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