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A relationship between the action of mercurial
diuretics and acid-base metabolism has been estab-
lished for many years. Diuresis may be aug-
mented by the administration of acidifying salts
such as ammonium chloride (1), and may be de-
creased or even totally inhibited by alkalinizing
agents (2, 3). Although a variety of clinical and
experimental studies suggest that the mercurials
act by decreasing the tubular reabsorption of the
chloride ion (37), it is not clear exactly why
this action of the drug is so susceptible to changes
in acid-base balance.

Recent reviews have emphasized the role of glo-
merular factors in determining the response to
mercurials. Potentiation by ammonium chloride
has been attributed to an increase in the filtered
chloride load, rather than to changes in the pH of
the serum or of the urine (3). Conversely, it has
been proposed that the refractoriness seen in
metabolic alkalosis is due to a decrease in the
amount of chloride filtered at the glomerulus (7).
In addition, when the level of serum chloride is
kept constant but the filtration rate is changed, the
diuretic effect of the mercurials varies directly
with the filtered chloride load (8).

It had previously been postulated that the pH
of the tubular urine, or of the surrounding cells,
might directly modify the dissociation of the mer-
curial and hence determine the extent to which
mercury became affixed to the tubule (9). Al-
though changes in the reactivity of the tubule to
mercury have not been directly demonstrated, this
possibility continues to be suggested by several
observations which can not be explained solely

1 This study was supported in part by a grant from the
Rockefeller Foundation to Dr. J. V. Taggart.

2Present address: Department of Pharmacology and
Experimental Therapeutics, The Johns Hopkins Uni-
versity School of Medicine, Baltimore, Maryland.

by glomerular factors (i.e., the filtered chloride
load). Hilton (10) showed that the potentiation
by ammonium chloride persisted in long term ex-
periments after the elevated level of chloride in
the serum had returned to normal. Since filtration
rates were not measured, an increase in the amount
of chloride filtered could not be excluded. How-
ever, it is clear that potentiation was not due to
hyperchloremia alone. More striking discrepan-
cies between the chloride load and the effectiveness
of mercurials have been observed during acute
hypochloremia. The chloruretic action of mercury
may be completely abolished by infusions of so-
dium bicarbonate (3, 11) but not by infusions of
sodium nitrate (6) which produce a comparable
depression of the serum chloride level.

The acute administration of either acidifying or
alkalinizing salts changes the pH of the calculated
intracellular space in the same direction as it does
that of the plasma (12). Presumably, the cells
of the renal tubule respond in a similar manner.
Thus, when large volumes of bicarbonate are in-
fused, the resultant hypochloremia is accompanied
by an increase in the pH of the extracellular fluid,
of the tubular urine, and of the cells of the renal
tubule. If the overall effect of the mercurials were
dependent not only on the amount of chloride fil-
tered but also on the pH of the tubules, these
separate factors might not readily be dissociated
by acute experiments with infusions of this type.

A possible method for elucidating the role of
tubular pH was suggested by recent studies on the
acid-base disturbance associated with potassium
depletion. This is characterized by an extra-
cellular alkalosis with hypochloremia, but the in-
tracellular fluid becomes more acid. These
changes have been demonstrated for skeletal mus-
cle by several different techniques (13, 14) and
for the renal epithelium both by indirect methods
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in the intact animal (15, 16) and by direct tissue
analysis under in vitro conditions (17).

The present experiments were therefore under-
taken to compare the effect of organic mercurial
diuretics during acute metabolic alkalosis (extra-
cellular and intracellular alkalosis) with their ef-
fect during potassium depletion (extracellular al-
kalosis and intracellular acidosis). The results
clearly indicate that the diuretic response is not
solely determined by the filtered chloride load,
and, therefore, that tubular factors must play
an important role.

METHODS

The effect of meralluride on electrolyte excretion was
determined by clearance techniques in two trained fe-
male dogs which were depleted of potassium by the com-
bination of a synthetic low potassium diet and the daily
subcutaneous injection of 10 mg. of desoxycorticosterone
acetate (DCA). Control studies in the pre-depletion
period were made in dog B while on a stock diet of Kasco
Dog Ration and in dog Wwhile on the synthetic diet
supplemented by 50 mEq. KC1 per day. Venous blood
was taken 2 to 3 times per week for estimation of plasma
electrolytes. When the syndrome of alkalosis due to
potassium depletion was fully developed, the effect of
meralluride was again determined. The animals were
then placed on a diet of raw hamburger and were given
20 mEq. per L. of KCI as drinking water; the administra-
tion of DCAwas continued. The effects of meralluride
were again determined after potassium repletion.

After the first period of potassium depletion dog B
was placed on a stock diet for two months, and was then
depleted again. In the second experiment, meralluride
was given every two to three days while 1) on the syn-
thetic diet with supplementary potassium, 2) on the same
diet without potassium and 3) on the low potassium diet
plus 20 mg. DCA per day. Electrolyte excretion was
determined in daily specimens rather than for shorter
collection periods.

The animals were kept in metabolism cages and the
voided urine was collected daily. The volume, pH,
specific gravity, and the concentrations of sodium, potas-
sium, and chloride in the urine were determined each
day. The feces were not measured. The daily balance
was estimated as the difference between dietary intake
(corrected for uneaten residues) and urinary excretion.
Appropriate corrections were also made for the amount
of electrolyte infused and excreted during the clearance
studies. Water intake was not measured except during
the period of potassium repletion when the KCI in the
water was added to the calculated intake. No correc-
tion was made for the electrolytes removed in the blood
samples. In calculating the cumulative balance, zero bal-
ance was assumed for the day on which the low potassium
diet was started.

The electrolyte content of each diet was determined by

analysis of nitric acid digests. The synthetic diet was
(by weight): acid-washed casein 20 per cent, sucrose
44 per cent, hydrogenated vegetable fat (Crisco) 35 per
cent, and Ruffex, 0.5 to 1.0 per cent. To 100 gm. of
this diet were added 3.5 gm. of a supplementary salt mix-
ture consisting of calcium, phosphate, magnesium, iron
and trace elements (cf. 13). Vitamins were also added
in adequate amounts. Dog B received 200 gm. and dog
W250 gm. of the diet per day. By analysis of different
lots, the daily amount of electrolyte in the diet was less
than 0.2 mEq. of potassium, less than 0.6 mEq. of so-
dium, and from 6 to 9 mEq. of chloride. To the first
diet of dog B were added weighed quantities of NaHCO,
and NaCl. Minor alterations were made during the
course of the experiment, but the average intake was 100
mEq. of sodium and 50 mEq. each of chloride and bi-
carbonate per day. Dog Wreceived 50 mEq. of KC1
and 50 mEq. mono-sodium glutamate during the control
period, and an equivalent amount of NaCl was substi-
tuted for the KC1 during the depletion period. The
glutamate was added in an attempt to make the diet more
appetizing, but the results were equivocal. The second
experiment on dog B was with a similar diet, i.e., with
glutamate added. In the first experiment, dog B had re-
ceived an equivalent amount of sodium bicarbonate.
The changes in electrolyte metabolism and the response
to meralluride were the same in both instances.

Renal clearances were performed with standard tech-
niques using the exogenous creatinine clearance as a
measure of the glomerular filtration rate. The animals
were studied in the fasting state but had been allowed
free access to water. After the priming infusion, one-
half hour was allowed for equilibration and then two con-
trol periods were taken. One ml. of meralluride (Mercu-
hydrin@, Lakeside Labs., Milwaukee; 39 mg. mercury
per ml.) was injected intravenously during the course
of five minutes. Observations were continued for five to
six more clearance periods.

Blood was taken from the jugular vein in an hepari-
nized oiled syringe. An aliquot was kept anaerobically
under mineral oil for carbon dioxide determination; the
blood was centrifuged promptly and the plasma sepa-
rated. In experiments 5 and 6, urine was collected un-
der oil without bladder irrigation, but in all other ex-
periments the bladder was washed with 15 ml. distilled
water at the end of each collection period. The failure
to employ an anaerobic technique for the collection of
urine introduced minor errors into the determination of
carbon dioxide in the urine, but these were so small that
this procedure was adopted since it assured more com-
plete emptying of the bladder.

Plasma creatinine was determined on trichloracetic
acid filtrates by the alkaline-picrate method; sodium and
potassium by internal standard flame photometry; plasma
carbon dioxide by the manometric method of Van Slyke; 8

8The plasma bicarbonate concentration was calculated
from the total CO2 content assuming a constant pCO.,
except in the experiment in which plasma pH was di-
rectly determined.
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urine carbon dioxide by either the volumetric or mano-

metric method of Van Slyke; and chloride (first experi-
ment dog B) by the method of Schales and Schales (18),
and in the other experiments by a modified Volhard
procedure.

RESULTS

The experimental plan and a summary of the
results are shown in Table I. The effect of meral-
luride on electrolyte excretion was measured in a

total of twelve clearance experiments while on the
control diet, during potassium depletion, and after
the potassium deficit had been corrected.

General course of potassium depletion

Each dog ate all of the synthetic diet and main-
tained body weight for 3 to 4 weeks, but there-
after food was gradually refused. The develop-
ment of potassium depletion was associated with
episodes of muscular weakness and paralysis which
became progressively more severe. Both the
anorexia and the asthenia promptly disappeared
when the animals were potassium repleted. Dur-
ing the period of the low potassium diet, there was

marked polydipsia and polyuria and the urine was

BLE I

Summary of balance data and clearances showing chloruretic effect of meralluride during different types of alkalosis

Cumulative balance Plasmat Change in
chloride

Day Wt. Exp. Remarks Na K Cl Infusion* Na K HCOs Cl GFR$ excretionj
Kg. mEq. mEq./L. mEq./L. mi./min. mEq.

DOGB

-6 14.6 1 Normal diet - None 145 4.4 23.5 115 47 +51

-3 14.6 2 Normal diet NaHCOs, 150 - - 24.5 117
141 3.9 37.2 106 51 - 7

0 14.4 Start K free diet, DCA10 mg./day.
7 14.6 3 + 10 - 36 + 30 None 148 3.4 26.0 114 44 +57

15 15.0 4 +177 - 97 + 27 None 144 2.7 25.6 112 45 +37
25 14.4 5 +198 -188 -135 None 148 2.3 33.1 105 45 +47
26 Start high K intake, maintain DCA10 mg./day.
35 13.6 6 + 47 - 31 -103 NaHCOs, 150 144 4.3 23.6 112

149 2.8 33.5 105 49 - 3

DOGW

-7 17.7 7 Normal diet - - - NaHCOs, 150 149 4.3 23.2 110
140 3.0 33.0 100 53 +13

-3 17.3 8 Normal diet - NaCl, 120 149 4.3 23.2 111
NaHCO3, 25 148 3.4 23.2 109 63 +41

0 Start K free diet, DCA10 mg./day.
23 16.8 9 +299 -220 +107 NaCl, 45 148 3.3 30.6 100

NaHCOs, 100 154 2.5 38.1 101 31 - 3

30 15.0 10 +457 -271 +171 NaCl, 90 137 2.1 29.5 93
NaHCO, 31 139 1.9 31.9 95 57 +80
KCL, 10l

31 Start high K intake, maintain DCA10 mg./day.
39 15.5 11 -L484 - 69 +328 NaHCOs, 150 151 3.2 24.9 110

152 2.5 35.9 100 60 + 5

49 15.9 12 +557 - 11 +403 NaCl, 120 150 3.0 23.3 111
NaHCOa, 25 150 2.5 24.1 112 73 +49

* Infusions contained creatinine in addition to the components indicated and consisted of 600 and 425 ml. priming
for experiments 2 and 6, and between 500 and 550 ml. priming for experiments 7-12; sustaining infusions were about
4 ml. per min., except experiment 6 (2 ml. per min.). When no infusion is indicated, dog received only 3.5 per cent
creatinine at less than 1 ml. per min.

t Values for plasma electrolytes (when given on single line) are averages of two periods before and two periods after
administration of meralluride. When plasma values are given on two lines, the upper refers to the plasma level before
the indicated infusion, and the lower refers to the average during the experiment, as calculated above.

t Glomerular filtration rate (GFR) is average of two periods before and three periods after administration of meral-
luride.

§ Change in urinary excretion of chloride is calculated as the amount of chloride excreted during 100 mins. after
injection of meralluride corrected for the rate of chloride excretion during the two control periods before meralluride.

jj KCI added to infusion of Exp. 10 in effort to prevent further depression of plasma K by dilution.

157



GILBERT H. MUDGEAND BYRON HARDIN

consistently acid (about pH 6). When the po-
tassium deficit was corrected, even though the ad-
ministration of DCAwas continued, there was a
significant reduction in daily urine volume with a
rise in the specific gravity and pH of the urine.
Although the findings suggest a direct effect of
potassium on the capacity of the kidney to excrete
a concentrated urine, further studies seem war-
ranted to define more accurately the relative roles
of electrolyte imbalance and steroid administra-
tion in the pathogenesis of this "diabetes-insipi-
dus" syndrome (cf. 19, 20).

The concentrations of electrolytes in the plasma
changed in accordance with the pattern that has
been previously described for chronic potassium
depletion (21). The plasma bicarbonate rose
about 10 mEq. per L. and the chloride fell an
equivalent amount. No consistent changes in the
concentration of sodium were noted. The plasma
potassium fell and remained in the region of 2 to
2.5 mEq. per L. In dog B at the height of po-
tassium depletion (Exp. No. 5), the venous blood
pH was 7.47 and the pC02 was within normal lim-
its. This is in agreement with the extensive stud-
ies of Roberts, Randall, Sanders, and Hood (16)
who found no change in pC02 during hypokalemic
alkalosis. When the potassium intake was in-
creased, the serum concentrations of bicarbonate,
chloride and potassium were quickly restored to-
wards normal.

Although the cumulative balance data (Table I)
clearly demonstrate the development of negative
potassium and positive sodium balances, it is
probable that the values are subject to systematic
errors. The careful studies of Howell and Davis
(22) showed that large amounts of potassium were
excreted in the feces of the dog given DCA; there
was a significant fecal loss of sodium but this was
less influenced by the steroid. In the present stud-
ies, fecal losses were not measured, nor was the
nitrogen balance determined. These factors, com-
bined with the inevitable losses in the metabolism
cage, would indicate that the cumulative balances
reported here are falsely high in a positive direc-
tion. However, it is probably of significance that
the positive sodium balance was consistently much
greater than the chloride balance. This suggests
the migration of sodium to an intracellular site
in exchange for potassium but further documen-
tation by detailed calculations is not warranted by

the present data. However, such intracellular
changes have been demonstrated by tissue analyses
in the dog after the production of an extracellular
alkalosis by an experimental regimen similar to
that employed here (23).

Effect of meralluride

During each clearance experiment, dog B re-
ceived only small infusions of creatinine except
when acute alkalosis was produced by the intra-
venous administration of large volumes of 0.15 N
NaHCO3. Since this introduced a possibly un-
desirable variation in technique, the clearance
studies on the second dog (W) were all carried
out with infusions of similar volume but of differ-
ent composition. The response to the mercurial
was qualitatively the same in both dogs; the
greater chloruretic effect in dog Wis perhaps re-
lated to the increase in extracellular fluid volume
which resulted from the infusion (cf. 24).

The effect of alterations in acid-base metabolism
on the response to meralluride was the same in
both dogs. Whenan acute alkalosis was produced
during the period of the normal diet, the animal
became refractory to the mercurial. In contrast,
a prompt diuresis of sodium, chloride and water
was obtained when meralluride was administered
during chronic hypokalemic alkalosis.4 In the
two courses of potassium depletion in dog B and
in the single one in dog W, there was a significant
chloruresis each of the eight times that meralluride
was given after the animals had become alkalotic,
i.e., when the plasma bicarbonate was higher than
30 mEq. per L. and the plasma chloride less than
105 mEq. per L. The data of Figures 1 and 2
suggest that, despite the hypochloremia, the diu-
retic effect of the mercurial was greater and ap-
peared sooner during the stage of potassium
depletion than on the control diet. After the po-

4 It is recognized that the term hypokalemic alkalosis
is somewhat of a misnomer since it defines the disturb-
ance in acid-base metabolism in terms of the plasma level
of potassium. Many studies have shown that the per-
sistent extracellular alkalosis is primarily the result of
the intracellular potassium deficit. In the present ex-
periments, during the acute alkalosis resulting from
sodium bicarbonate infusions, there was a fall in plasma
potassium to about the same levels as seen during chronic
potassium depletion. These experiments illustrate the
failure of the plasma potassium level to serve as an ac-
curate index of the intracellular balance.
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FIG. 1. EFFECT OF MERALLURIDE ON CHLORIDE ExcRE-
TION-DOG B

Mid-point of each collection period is indicated. Change
in chloride excretion (AUVCI) is corrected for the rate
observed during the two control periods before meral-
luride. For members identifying individual experiments,
see Table I.

tassium balance had been restored towards nor-
mal and while the administration of DCA was
continued, the production of an acute alkalosis
was again associated with refractoriness to the
mercurial, cf. Exps. 6 and 11 of Tables II and
III.5 This indicates that the steroid was not di-
rectly responsible for the effectiveness of the mer-
curial during the period of potassium depletion.

The experiments were designed in an attempt
to achieve the same levels of plasma bicarbonate
and chloride during acute alkalosis as were ob-
tained during the period of alkalosis due to po-
tassium depletion. As indicated in the tables, the
plasma levels were similar under these two condi-
tions, and the marked difference in the chloruretic
response cannot be attributed to minor differences
in plasma electrolyte concentrations. Indeed, the

5 During acute alkalosis, an increased rate of chloride
excretion was noted before the mercury was administered.
These changes are similar to those previously described
for experiments employing large infusions of sodium
bicarbonate (25).

maximal chloruresis was obtained with the lowest
plasma chloride (Exp. No. 10). Similarly, there
were only minor fluctuations in the glomerular
filtration rate and they bore no relationship to the
effectiveness of the diuretic. A possible excep-
tion to this is seen in Experiment No. 9, in which
the mercurial was given after an acute alkalosis
had been superimposed on the alkalosis due to po-
tassium depletion. There was no chloruresis, and
this might be attributed either to the lowered fil-
tration rate or to the acute alkalosis per se. In
experiment No. 10, the filtration rate fell immedi-
ately after the period of peak urine flow (cf.
Table III). This probably represents a hemody-
namic response to the sudden dehydration caused
by the exceptionally large diuresis.

The results of the second experiment on dog B
are given in Figure 3 and demonstrate the per-
sistent chloruretic effect of meralluride during the
hypochloremia of potassium depletion. Although
a transient period of refractoriness may be sug-

FIG. 2. EFFECT OF MERALLURIDE ON CHLORIDE EXCRE-
TION-DOG W
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TABLE II

Protocols showing effect of meralluride on elctdrolyte ecretion during alkalosis of potassium depktion and
during acute metabolic alkaosis-Dog B

Plasma Urine

Na K HCOs Cl Ccrt V Na K HCOs C1
Tim e-_-_

Exp. min. mEq./L. ml./min. pEq./min.

5 -46 to -38 Infuse 65 ml. 3.5% creatinine i.v.
-38 Continue infusion at 0.5-ml./min.
0-24 145 2.5 33.8* 103 39 2.6 30 2.3 25 35

24-44 151 2.5 33.0* 106 52 4.2 54 5.0 40 45
46-50 1 ml. Meralluride i.v.
44-60 - 38 3.3 51 6.3 30 41
60-88 149 2.3 32.8 104 50 9.2 771 28 200 678
88-118 147 2.2 33.0 107 44 7.7 704 39 165 674

118-142 149 2.5 32.3 103 42 6.2 407 33 153 377
142-167 147 2.7 - 103 43 5.3 359 29 142 304

6 -70 144 4.3 23.6 112 - - -
-64 to -33 Intravenous infusion of 425 ml. 0.15 N NaHCO,and 1%creatinine.

-33 Infusion continued at 2 ml./min.
0-18 148 2.7 33.8 103 50 4.9 317 99 291 141

18-40 147 2.9 33.9 103 52 4.2 277 108 287 118
40-45 1 ml. Meralluride i.v.
40-55 47 4.7 394 112 378 152
55-76 150 2.8 32.8 107 51 4.4 342 85 350 98
76-106 151 2.8 33.6 110 47 4.1 361 71 405 101

106-136 152 2.9 33.8 106 43 2.3 246 69 253 68
136-154 152 2.9 33.6 103 54 2.3 245 68 252 81

* Blood pH 7.47.
t All urines collected anaerobically without bladder irrigation.

TABLE III

Protocols showing effect of meralluride on electrolyte excretion during alkalosis of potassium depletion and
during acute metabolic alkalosis-Dog W

Plasma Urine

Na K HCOs Cl Ccr V Na K HCOs Cl
Time

Exp. min. mEq./L. ml./mi/. pEq./min.

10 -135 137 2.1 29.5 92.5 - -
-70 to -30 Infusion 550 ml. of solution containing: NaCl, 90 mEq./L.; KCI, 10 mEq./L.; NaHCOI,

31 mEq./L.; and creatinine, 0.6 per cent.
-30 Infusion continued at 3.7 ml./min.
0-30 139 1.9 31.7 95.6 60 2.6 166 15 30 110

30-60 140 2.0 32.5 94.5 57 2.0 160 11 24 106
60-65 1 ml. Meralluride i.v.
60-76 60 4.1 359 15 64 269
76-96 138 1.8 31.7 95.8 56 13.7 1,250 20 51 1,250
96-116 94.2 52 11.4 1,195 21 29 1,240

116-136 140 2.1 33.4 92.6 45 7.8 874 23 18 905
136-156 44 6.3 742 22 28 778
156-176 141 1.9 34.7 90.8 47 6.2 765 22 28 792

11 -84 151 3.2 24.9 110. - - -
-74 to -26 Infusion of 500 ml. of 0.150 MNaHCOscontaining 0.6 per cent creatinine.

-26 Infusion continued at 4.0 ml./min.
0-22 151 2.6 35.5 101. 60 4.7 632 60 437 210

22-40 153 2.5 36.3 101. 58 4.1 559 65 421 162
40-45 1 ml. Meralluride i.v.
40-57 - 60 5.4 775 70 565 229
57-80 153 2.5 35.8 100. 59 5.3 795 68 538 234
80-100 152 2.2 99.4 61 4.6 730 60 512 230

100-120 151 2.2 36.1 97.9 62 4.7 776 61 513 272
120-140 150 2.4 97.0 64 4.2 722 56 495 227
140-160 150 2.4 36.6 96.4 62 3.6 643 51 476 164

160



MERCURIALDIURETICS AND ALKALOSIS

HC0o-
EqVL SLACKlE *it p 6mE

-A i I

NC03-

PLASMA LEVELS

0 10

START
LOW K
DIET

FIG. 3. EFFECT OF I

RIDE ON CHLORIDE Ex
ALKALOSIS DUE TO P

Meralluride was giv
dicated by solid black b
take was constant at
after which all food wa
on days 49 to 51. Infu
NaCl and 50 mEq. Na
because of inadequate
tive balance from day I

K, -302; Na, + 625
As depicted by daily

on chloride excretion
masked by coincidental
on these days was 46
while on adjacent con

aged 2.1 mEq. per day

gested by the daily
and 38, it is equally
resis was masked b'
of chloride during
collection period.
cretion more at the
intake was normal,
all food was refused
about 150 mEq. of
one week. A signif
extracellular fluid a

tration may be reasonably inferred. Urinary
Eq/L",5 chloride excretion fell to less than 2 mEq. per

Io day without mercury, but was increased to be-
tween 18 and 50 mEq. per day when mercury was

,os administered. An infusion was given on day 45
,00 to restore extracellular volume, and the effect of

mercury on subsequent days appeared to have
95 been augmented. This entire experiment illus-
so trates the dependence of mercurial chloruresis on

available extracellular fluid. However, despite the
severe hypochloremia and the apparent dehydra-
tion, the dog did not become refractory to meral-
luride at any time.

DISCUSSION

I T -r1* I ' The findings clearly indicate that the chloruretic
action of mercurials is dependent on factors other
than the amount of chloride filtered at the glo-

20 DAS 40 0 merulus, and are consistent with the concept that

START tubular pH may play an important role. Since
DCA potassium depletion is characterized by both in-20 mg/ DAY

tracellular acidosis and the excretion of an acidREPEATEDINJECTIONS OF MERALLU-
:CRETION DURING DEVELOPMENTOF urine, it is not possible to determine definitely
'OTASSIUM DEPLETION-DOG B whether it is the pH of the tubular urine or that
ven intravenously on each day in- of the renal cells which conditions the action of the
ars or by arrows. The chloride in- mercurials. Our tentative hypothesis is that the

84 mEq. per day until day 38, interaction of a cellular constituent and the mer-
is refused except for small amounts curial may be sensitive to changes in pH. Re-
sion on day 45 contained 100 mEq. toach in h . re-
LHCO, in one liter, and was given tly, Benesch and Benesch (26) have reported

electrolyte intake. The cumula- that reactions between organic mercurials and
11 to 52, while on K poor diet, was: dithiols are markedly influenced by hydrogen ion

and Cl, + 249 mEq. concentration. Although there is no direct evi-
balances, the effect of meralluride
on days 49 and 51 is partially dence to implicate cellular dithiols as essential
fluctuations in intake. The output factors in electrolyte transport, the general rela-

and 23 mEq. per day, respectively, tionships which have been cited strongly suggest
trol days chloride excretion aver- that the pH of the renal cells may affect mer-

curial diuresis through such a mechanism.

rchloride balance on days 36 While the present studies emphasize tubular

possible that an early chloru- factors, they in no way rule out the possibility
y a compensatory conservation that, under many conditions, the filtered chloride
the latter part of the 24-hour load may be the major determinant of mercurial
!{ercury increased chloride ex- action. Since these agents act by decreasing the
start of the study when dietary reabsorption of the filtered chloride, it is not sur-
, than towards the end, when prising that their overall effect may be determined
[. At this time the animal lost by both glomerular and tubular factors.
f sodium and chloride during It has previously been reported that the ad-
icant decrease in the volume of ministration of either DCA (27) or adrenocorti-
mnd the rate of glomerular fil- cotrophic hormone (28) decreased the diuretic
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effect of mercurials. However, a subsequent re-
port by Farah (29) failed to demonstrate any
antagonism between DCAand mersalyl. In the
present studies DCAhad no apparent effect on the
action of meralluride. The same degree of chloru-
resis was noted both before and after the adminis-
tration of the steroid (cf. Exps. 8 and 12). Con-
versely, DCA did not modify the refractoriness
produced by acute metabolic alkalosis.

Many clinical reports have documented the re-
fractoriness to mercurials which appears during
alkalosis and which is corrected by the adminis-
tration of ammonium chloride. However, a sur-
vey of the literature has revealed the report of
only one patient in whommercurials retained their
effectiveness during severe extracellular alkalosis.
Patient S. S. of Schwartz and Wallace (4) re-
sponded to meralluride when the serum bicarbo-
nate had risen to 44 mEq. per L. and chloride
fallen to 82 mEq. per L. Although the patient
was in negative potassium balance, the authors
were unable to implicate this as a factor, since
other subjects in their series with comparable po-
tassium deficits did become refractory when they
developed mild hypochloremia. Further studies
are needed before the role of tubular acidosis can
be accurately evaluated as a factor in determining
the response of patients to mercurial diuretics.

SUMMARY

The diuretic response to organic mercurials
was determined in the dog during acute metabolic
alkalosis and during chronic alkalosis due to po-
tassium depletion. Acute alkalosis was produced
by sodium bicarbonate infusions and was associ-
ated with refractoriness to mercurials. When ex-
tracellular alkalosis of a similar degree was
produced by potassium depletion, the diuretic re-
sponse to the mercurials was either normal or pos-
sibly increased. The results indicate that factors
other than the filtered chloride load determine the
effectiveness of mercurial diuretics. Since ex-
tracellular alkalosis of potassium depletion is ac-
companied by an intracellular acidosis, it is postu-
lated that increased acidity of the cells of the renal
tubule facilitates the interaction between mer-
curials and cellular components of the electrolyte
transport mechanism.
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