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Physiological Disposition of Antimony
after Administration of 124Sb-labelled Tartar Emetic

to Rats, Mice and Monkeys, and the Effects
of Tris (p-Aminophenyl) Carbonium Pamoate

on this Distribution*
J. A. WAITZ,1 R. E. OBER,2 J. E. MEISENHELDER 1 & P. E. THOMPSON 3

Tris (p-aminophenyl) carbonium (TAC) salts and certain antimonials have been
shown to be more effective together against Schistosoma mansoni in mice than would be
expected from the simple addition of their activities when given alone. Owing to the
toxicity of antimonials, the therapeutic advantage of such synergistic effects would largely
depend upon whether or not they occurred because the co-administration of TAC pamoate
led to higher or more sustained levels of antimony in the blood or tissues. This study of
the effect of TAC pamoate on the physiological disposition of 124Sb was designed to give
information on this important aspect.

In general, co-administration of or pretreatment with TAC pamoate had no significant
effect on the disposition of antimony. This indicates that the additive or synergistic effect
of the two drugs against schistosomes is not due to higher or more sustained levels of
antimony in the blood and tissues.

Recent studies (Thompson et al., 1965)4 have
shown that tris (p-aminophenyl) carbonium (TAC)
salts and certain antimonials are more effective
together against Schistosoma mansoni than would be
expected from the simple addition of their activities
when given alone. An enhanced effect was demon-
strated (1) in vitro with TAC chloride and tartar
emetic or stibophen, (2) in mice with TAC pamoate
and either antimonial, and (3) in mokeys with TAC
pamoate and tartar emetic. Owing to the toxicity of
antimonials, the value of such synergistic effect in
vivo would be largely dependent upon whether or
not they occurred via TAC pamoate alteration of the
metabolic disposition of antimonials. The present
study of TAC pamoate and tartar emetic in mice,
monkeys, and rats deals with this point. The
effects of S. mansoni infections on the disposition
of antimony were also studied.

* From the Research Division, Parke, Davis & Company,
Ann Arbor, Michigan, USA.

Associate Research Parasitologist.
Research Biochemist.

'Director of Parasitology.
4See the article on page 517 of this issue.

MATERIALS AND METHODS

Female mice of either the Spartan or Carworth
CF-1 strain weighing 20 g and male rats of the
Holtzman strain weighing approximately 200 g were
used. Six weeks before their use in this study mice
were infected with the Puerto Rican strain of
S. mansoni by the intraperitoneal injection of 75-100
cercariae. The monkeys used were rhesus females
weighing 2-3 kg. Tris (p-aminophenyl) carbonium
was used as the pamoate salt (TAC pamoate). All
doses are expressed in terms of carbonium ion or
antimony. For oral dosing of mice, TAC pamoate,
tartar emetic, or both, were suspended in corn oil
and given in a volume of 10 ml/kg body-weight.
Mice and rats were housed in metabolism cages to
facilitate collecting urine and faeces. Blood was
collected from mice into plastic tubes containing
4 mg heparin: a deep incision was made in the
cervical region and the blood allowed to flow into
the tubes through a wax-coated paper funnel. For
oral dosing of monkeys, drugs were prepared in a
slurry with a small volume of corn oil. Intra-
venously, tartar emetic was given as a solution in
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538 J. A. WAITZ AND OTHERS

TABLE I
ANTIMONY LEVELS IN URINE AND FAECES OF MICE AFTER A SINGLE ORAL DOSE OF TARTAR

EMETIC ALONE OR WITH TAC PAMOATE

Dose (mg/kg) Collection Urine a Faeces Total excreted

Sb pamoate (hours) iag Sb % of dose Pg Sb % of dose g Sb % of dose

Normal 6.5 100 0-1 0.1 0.01 0.1 0.01 0.2 0.02
Normal 6.5 100 0-5 26.1 1.7 57.6 3.7 83.7 5.4
Normal 6.5 100 0-25 46.3 3.1 363.0 24.1 409.0 27.2

Infected 6.5 100 0-5 0.8 0.1 5.5 0.7 6.3 0.8

Normal 8.8 - 0-1 0.3 0.01 0.8 0.04 1.1 0.05
Normal 8.8 - 0-5 12.5 0.6 88.7 4.3 101.0 4.9
Normal 8.8 - 0-25 169.0 7.9 940.0 43.7 1109.0 51.6

Infected 8.8 - 0-5 0.5 0.05 35.5 3.3 36.0 3.4

Normal 17 - 0-1 1.5 0.04 4.2 0.1 5.7 0.1
Normal 17 - 0-5 56.9 1.4 197.0 4.7 254.0 6.1
Normal 17 - 0-25 216.0 5.3 1 804.0 44.0 2 020.0 49.3

Normal 37.7 - 0-1 0.1 0 10.7 0.1 10.8 0.1
Normal 37.7 - 0-5 38.7 0.4 95.7 1.0 134.0 1.4
Normal 37.7 - 0-25 429.0 4.6 1 827.0 19.7 2 256.0 24.3

a 10 mice per group.

1 ml of 0.86% sterile saline solution. Monkeys were
bled from the cephalic vein in the forearm and
the blood was heparinized. The radioactive tartar
emetic (124Sb), prepared at the Radiochemical
Centre, Amersham, England, with a specific activity
of 20 ,uCi/mg Sb was used in all mouse and monkey
experiments.' It was diluted to appropriate specific
activity with non-radioactive tartar emetic. The dose
solution for the experiment with rats was prepared
by adding SbCl3 to water, dissolving the white
precipitate by addition of tartaric acid, and adding a
small amount of 124SbC1 3. Antimony concentrations
were determined with a well-type crystal scintillation
detector. Intestinal tracts were homogenized and
aliquots were counted. Blood, urine, liver, kidney,
and faeces were counted directly. The remaining
portions of the carcasses of the mice were dissolved,
except for the residual bone, in hot ethanolic KOH
and aliquots of the solution were counted.

1 Since the completion of this work, the Radiochemical
Centre has notified us that subsequent, similarly prepared
lots of tartar emetic ("'4Sb) contained some SbV in addition
to the SbWII. No direct information is available on the SbV
content of the tartar emetic used in the work reported here;
however, it is highly probable that some SbV was present.

Most of the experiments reported herein are
factorial experiments in either a completely random-
ized or a randomized complete block design. These
were analysed by an analysis of variance. Treatment
effects were broken down to orthogonal single degree
offreedom comparisons and regression relations were
determined by use of orthogonal polynomials. Where
treatment levels were not increased by equal incre-
ments, polynomial coefficients were calculated by the
method of Robson (1959). Interaction coefficients
were determined by cross-multiplication of appro-
priate main-effect coefficients. Differences referred to
as significant imply significance at a=0.05.

RESULTS

Disposition of Sb in mice after an oral dose of tartar
emetic alone or with TAC pamoate
In the first study in mice, 14 groups of 10 mice

each were given tartar emetic alone or with TAC
pamoate. Dose levels of 8, 16 and 32 mg Sb/kg or of
8 mg Sb/kg plus 100 mg TAC pamoate/kg were given
to normal mice; 8 mg Sb/kg alone and 8 mg Sb/kg
plus 100 mg TAC pamoate/kg were given to infected



EFFECT OF TAC PAMOATE ON PHYSIOLOGICAL DISPOSITION OF ANTIMONY

FIG. I
ANTIMONY LEVELS IN BLOOD OF MICE GIVEN AN ORAL

DOSE OF TARTAR EMETIC ALONE
OR WITH TAC PAMOATE a

FIG. 2
RELATIONSHIP OF DOSE TO BLOOD LEVEL IN MICE

AT VARIOUS TIMES AFTER AN ORAL DOSE
OF ANTIMONY

a Each point is a mean based on 10 mice. The pair of
open circles depicts the values obtained for infected groups.

mice. Antimony levels in urine, faeces, whole blood,
and liver were determined at 1, 5, and 25 hours after
dosing. The drug preparations were assayed for
antimony content after dosing; unfortunately, the
levels were different from those that had been
planned, owing to collection on the wall of the
cylinder. This prohibited some of the intended
comparisons. The results obtained for urine and
faeces are shown in Table 1; they were highly variable
among groups. The percentage of antimony excreted
in urine and faeces was lower in mice given TAC
pamoate; however, these mice received less anti-
mony. Concentrations in the faeces were always
greater than in the urine, which probably indicates
incomplete absorption from the gut. Blood levels
are shown in Fig. 1. The amount of antimony in the
blood, over all sampling times, was linearly related to
the dose administered, and decreased both linearly
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and quadratically with time. A significant inter-
action was found between dose and time. This is
illustrated in Fig. 2 and shows that the relationship
between dose and blood level was not the same at
the three sampling times. Blood antimony levels
were not significantly different in normal and
infected mice dosed either with antimony alone or
with antimony plus TAC.
The amount of antimony in the livers (Fig. 3)

increased linearly with the administered dose and
quadratically with time. There was a significant
interaction between time and dose in normal mice
(Fig. 4), which indicates that the relationship
between liver antimony levels and dose was not the
same at the three sampling times. Normal mice had
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FIG. 3
ANTIMONY LEVELS IN LIVERS OF MICE GIVEN AN ORAL

DOSE OF TARTAR EMETIC ALONE
OR WITH TAC PAMOATE a J
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a Each point Is a mean based on 10 mice. The pair of open
circles depicts values obtained for infected groups.

a significantly higher concentration of antimony in
their livers than infected mice.
A second study dealt in more detail with the

effects of infection and co-administration of TAC
pamoate on the physiological disposition of anti-
mony. Twelve groups of 10 mice each were given an
oral dose of 16 mg Sb/kg alone or with 200 mg TAC
pamoate/kg and were sacrificed at various times
after dosing, as shown in Table 2. Blood and livers
were taken from all groups at sacrifice, while urine
and faeces were collected from groups 5, 6, 1 1 and 12
at 5 and 25 hours after dosing. The intestinal tracts
and carcasses of these four groups were also analysed
for antimony content 25 hours after dosing. The
data obtained are shown in Table 3 and Fig. 5 and 6.
From 73% to 89% of the administered dose was
accounted for in the four groups of mice. No
significant differences were seen due to co-adminis-
tration of TAC pamoate cxcept at one hour, when
higher liver levels of antimony were obtained.
Infected mice had significantly less antimony in the

faeces and more in the intestinal tract than normal
mice. Blood antimony levels did not differ signi-
ficantly between infected and normal mice or
between mice receiving antimony alone and anti-
mony plus TAC pamoate (Fig. 5). These levels had
significant linear and quadratic components relative
to time after dosing. Fig. 6 shows antimony levels
in the livers of infected and normal mice after a dose
of 16 mg Sb/kg alone or with 200 mg TAC pamoate/
kg. In general, the decrease in liver levels of anti-
mony was linear with time. Infected mice had
significantly lower total liver antimony than normal
mice. The linear and quadratic effects of time
differed between normal and infected mice. These
differences were significantly altered by TAC
pamoate (second-order interaction, see Fig. 6).
Co-administration of TAC pamoate had no signi-
ficant effect on liver antimony at 5 and 25 hours.

FIG. 4
RELATIONSHIP OF DOSE TO LIVER LEVEL

IN MICE AT VARIOUS TIMES AFTER AN ORAL DOSE
OF ANTIMONY
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EFFECT OF TAC PAMOATE ON PHYSIOLOGICAL DISPOSITION OF ANTIMONY

TABLE 2
DESIGN OF STUDY TO DETERMINE EFFECTS

OF INFECTION AND CO-ADMINISTRATION OF TAC
PAMOATE ON THE DISPOSITION OF ANTIMONY

(16 mg/kg)

Single oral Sacrifice timeGroup dose (mg/kg) Infected (hour after
TAC pamoate dose)

1 200 Yes 1

2 - Yes I

3 200 Yes 5

4 - Yes 5

5 200 Yes 25

6 - Yes 25

7 200 No 1

8 - No i

9 200 No 5

10 - No 5

11 200 No 25

12 - No 25

Disposition of 124Sb in infected mice
daily doses of tartar emetic alone
pamoate

after multiple
or with TAC

Ten groups of 10 infected mice each were given
oral doses of tartar emetic, alone or with TAC
pamoate, once daily for 2, 4, 6, 8 or 10 days. Five
of the groups were given tartar emetic doses of
16 mg/kg and the other five were given this amount
of tartar emetic along with 200 mg/kg of TAC

FIG. 5
BLOOD LEVELS OF ANTIMONY IN NORMAL AND INFECTED
MICE AFTER AN ORAL DOSE OF ANTIMONY ALONE

OR ANTIMONY PLUS TAC PAMOATE

HOURS AFTER DOSING ON s510*

A = 16 mg Sb/kg alone in normal mice.
B = 16 mg Sb/kg + 200 mg TAC pamoate/kg in normal mice.
C = 16 mg Sb/kg alone in infected mice.
D = 16 mg Sb/kg + 200 mg TAC pamoate/kg in infected mice.

TABLE 3
ANTIMONY LEVELS IN MICE RECEIVING AN ORAL DOSE OF TARTAR EMETIC ALONE

OR IN COMBINATION WITH TAC PAMOATE

Dose Percentage of dose in:
(mg/kg) Urn-aee asr-PercentageGroup Infected U Faee iGntestinalTotal Carcass ofdose

TAC itesctia liver Carcass accounted
pamoate Sb 0-5 h 0-25 h 0-5 h 0-25 h (25 h) (25h (2h) for

5 200 16 Yes 0.07 7.5 2.6 43.8 16.8 4.8 4.5 77.4,'
6 - 16 Yes 0.6 8.3 2.5 41.6 14.0 4.6 4.2 72.9

11 200 16 No 2.0 7.4 1.0 56.5 9.8 6.1 5.3 85.1

12 - 16 No 0.6 8.7 1.2 63.7 9.2 4.9 2.4 88.9

a Intestinal tract, liver and carcass from one mouse which died during the experiment not Included; therefore, figure for
total recovery should be perhaps 3 % higher.
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FIG. 6
LIVER LEVELS OF ANTIMONY IN NORMAL AND INFECTED

MICE AFTER AN ORAL DOSE OF ANTIMONY
ALONE OR ANTIMONY PLUS TAC PAMOATE

HOURS AFTER DOSING 510*

subgroups than between groups, and there was no

significant effect of co-administration of TAC
pamoate. Faecal excretion was relatively more

constant from day to day than urinary excretion.
The mean proportion of the doses excreted in the
faeces was 76.3% for antimony alone and 73.4% for
antimony plus TAC pamoate. As with urine values,
greater variation was seen between subgroups than
between groups. The co-administration of TAC
pamoate did not significantly affect faecal excretion
of antimony.
Blood and liver levels of antimony are shown in

Table 5. All animals were sacrificed 24 hours after
the last dose. The levels in blood and liver were not
significantly different in animals receiving antimony
alone from those receiving antimony plus TAC
pamoate. Neither blood nor liver levels indicated
any persistent accumulation of drug, as they were

reasonably uniform from day to day.

Blood levels of Sb in monkeys after an oral dose of
tartar emetic alone or with TAC pamoate

Five monkeys were given a dose of 8 mg Sb/kg
and four monkeys were given a dose of 8 mg Sb/kg

A = 16 mg Sb/kg alone in normal mice.
B = 16 mg Sb/kg + 200 mg TAC pamoate/kg in normal mice.
C = 16 mg Sb/kg alone in infected mice.
D = 16 mg Sb/kg + 200 mg TAC pamoate/kg In infected mice.

pamoate. Pairs of groups were sacrificed 24 hours
after the last dose and whole blood and livers were

taken for analysis. All urine and faeces were

collected at 24-hour intervals from the two groups
of mice on the 10-day treatment regimen. For ease

of housing and to provide some measure of intra-
group variation in urinary and faecal excretion, these
groups were divided into subgroups of five mice
each. The antimony content of urine and faeces
is shown in Table 4. Samples were collected every
24 hours, and the antimony content is expressed as

the percentage of daily dose excreted in the sub-
sequent 24 hours. Urinary excretion varied con-

siderably from group to group between a high of
10.2% to a low of less than 1 % of each daily dose.
In general, urinary excretion was lower during the
first two days of treatment. The mean urinary
excretion was 5.5% of the daily dose; the mean for
the group receiving antimony alone was slightly
lower than that for mice receiving antimony plus
TAC pamoate (5.0% as against 6.1 %). But the
difference in urine antimony was greater between

TABLE 4
ANTIMONY LEVELS IN URINE AND FAECES DURING
REPEATED ONCE-DAILY DOSING OF INFECTED MICE
WITH TARTAR EMETIC ALONE OR WITH TAC PAMOATE

Percentage of dose excreted a

Day 16 mg Sb/kg + 200 mg 16 mg Sb/kg
sampled TAC pamoate/kg

Urine Faeces Urine Faeces

2 1.25 39.6 0.15 64.1

3 2.8 76.7 4.8 76.4

4 8.3 105.5 4.05 83.8

5 8.8 67.6 6.9 84.2

6 8.5 88.1 7.9 96.7

7 10.2 59.8 3.4 54.5

8 7.9 64.4 6.1 81.8

9 6.7 64.9 5.2 56.6

10 2.9 95.7 7.1 95.3

11 5.5 78.3 3.4 71.5

Mean 6.1 73.4 5.0 ] 76.3

a Samples were taken every 24 hours and Sb content is
expressed as percentage of each daily dose excreted in the
subsequent 24-hour period.
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TABLE 5
ANTIMONY LEVELS IN BLOOD AND LIVER OF INFECTED MICE GIVEN DAILY

DOSES OF TARTAR EMETIC ALONE OR WITH TAC PAMOATE

Sdoe TAC pamoate Sb levels at sacrificebSbdodoesDysdoed Day(mg/kgg/day) (mgkg/day) Day dosed sacrificed a Liver Bloodkg_day_ Sb/liver) (isg Sb/m I)

16 - 2 3 18.5 0.17

16 200 2 3 25.1 0.23

16 - 4 5 26.0 0.20

16 200 4 5 28.1 0.23

16 - 6 7 29.0 0.26

16 200 6 7 29.1 0.27

16 - 8 9 20.0 0.13

16 200 8 9 21.6 0.22

16 - 10 11 25.7 0.20

16 200 10 11 22.9 0.28

a Animals sacrificed 24 hours after receiving last dose.
b Mean values of 10 animals in each group.

plus 50 mg TAC pamoate/kg. Blood samples were
analysed for antimony at intervals of 0.5 to 144 hours
from alternate monkeys. The results are shown in
Table 6. Peak blood levels were generally obtained
6-8 hours after dosing and individual values were as
high as 0.25 ,ug/ml. Monkeys given antimony plus
TAC pamoate had lower peak blood levels than
those receiving antimony alone, but the difference
was not statistically significant. Blood levels during
the six days of study were usually quite similar in the
two groups of monkeys. Low but detectable blood
levels of antimony were found 96-144 hours after
dosing.

Blood levels of Sb in monkeys after an intravenous
dose of tartar emetic with or without pretreatment
with oral TAC pamoate

Three monkeys were given injections of 1.28 mg
Sb/kg. Three other monkeys were given 50 mg
TAC pamoate/kg twice daily for a total of five doses
and, two hours after the last dose of TAC pamoate,
an injection of 1.28 mg Sb/kg. Samples of blood
were taken from all monkeys 0.25, 0.5, 1, 2, 4, 8, and
24 hours after the administration of antimony and
were analysed for antimony. The results obtained

TABLE 6
BLOOD LEVELS OF ANTIMONY IN MONKEYS AFTER
AN ORAL DOSE OF TARTAR EMETIC (8 mg/kg) ALONE

OR WITH TAC PAMAOTE (50 mg/kg)

Time Tartar emetic alone Tartar emetic
Time Traemtcaoe plus TAC pamoate

(hours) No. of Mean level No. of Mean level
monkeys (jg Sb/mi) monkeys (Ag Sb/ml)

0.5 3 0.013 3 0.017

1 3 0.020 3 0.040

2 3 0.037 3 0.063

3 2 0.090 1 0.020

4 3 0.067 3 0.090

6 2 0.175 1 0.040

8 4 0.180 2 0.075

24 4 0.130 2 0.120

48 4 0.082 2 0.060

72 4 0.060 2 0.040

96 4 0.047 2 0.035

120 2 0.04 1 0.02

144 2 0.04 1 0.02

8
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TABLE 7
BLOOD LEVELS OF ANTIMONY IN MONKEYS AFTER AN
INTRAVENOUS DOSE OF TARTAR EMETIC (1.28 mg/kg)
WITH OR WITHOUT PRETREATMENT WITH ORAL

TAC PAMOATE

Mean level (t&g Sb/mI) a
Time (hNoprereatent Pretreatment with)No pretreatment oral TAC pamoateb

0.25 1.70 1.39

0.50 1.45 1.16

1 1.05 0.88

2 0.76 0.61

4 0.43 0.36

8 0.22 0.22

24 0.11 0.12

a Mean values for three monkeys.
b Pretreatment with 50 mg TAC pamoate/kg doses orally;

five doses twice daily prior to tartar emetic.

are shown in Table 7. In all monkeys, blood anti-
mony dropped rapidly from a high of 1.25 jug/ml to
1.9 ,ug/ml at 0.25 hours, to 0.20 ,ug/ml to 0.25 ,ag/ml
at 8 hours and to 0.10 ,ug/ml to 0.20 ,tg/ml at 24
hours; these levels were not significantly different
between the two groups of monkeys.

Disposition ol Sb in rats after an intravenous dose of
tartar emetic
Six pairs of male rats were dosed intravenously

with 2.2 mg Sb (approximately 11 mg Sb/kg). One
pair was sacrificed at each of the following time
intervals: 0.5, 2, 4, 8, 24 and 72 hours. Complete
collections of urine and faeces were made from each
pair and appropriate tissues were taken at sacrifice.
The amounts of antimony found in the blood, liver
and kidneys are shown in Fig. 7, and the urinary
throughput is shown in Table 8. These values
correlate very well with rapid urinary throughput.
Faecal throughput was 5.9% in 72 hours, with less
than 1 / excreted in any of the time periods between
0 and 24 hours.

DISCUSSION

These studies were primarily designed to see
whether TAC pamoate altered the physiological
disposition of antimony. Some minor effects of TAC
pamoate administration on antimony levels were
seen but, in general, co-administration or pretreat-

FIG. 7
BLOOD, LIVER AND KIDNEY LEVELS OF ANTIMONY

IN RATS AFTER A SINGLE INTRAVENOUS DOSE
OF 11 mg/kg a

a Values are means from determinations on two rats.

TABLE 8
URINARY THROUGHPUT OF ANTIMONY IN RATS
AFTER AN INTRAVENOUS DOSE OF 11 mg Sb/kg

Paira |Collection Urine volume Percentage
Pair a period (m) of dose

(hours) (ml) excreted

1 0-0.5 0 0

2 0-2 1.5 53

3 0-4 3.0 63

4 0-8 5.3 81

5 0-24 60.0 76

6 b 0-24 31.0 73

24-72 42.0 7.0

a Urine collected from two rats for each timc period.
b One rat died between 0 and 18 hours.

I

544



EFECT OF TAC PAMOATE ON PHYSIOLOGICAL DISPOSITION OF ANTIMONY 545

ment with TAC pamoate had no significant effect on
the disposition of antimony. This is important in
the interpretation of the synergistic antischistosomal
activity of these two drugs (Thompson et al., 1965).1
It is evident that the additive to synergistic effects
against schistosomes is not due to an alteration in
the disposition of antimony resulting in higher or
more sustained levels. This is reassuring from the
standpoint of toxicity and supports the thesis of
synergism between TAC pamoate and tartar emetic.

Infection with S. mansoni altered the physiological
disposition of antimony in mice. At 25 hours after
an oral dose, infected mice had less antimony in the
faeces and more in the intestinal tract than did
normal mice. Increased antimony in the intestinal
tract may have been due in part to concentration of
the drug by schistosome eggs, as has been demon-
strated with S. haematobium in man (Schulert et al.,
1964). Liver damage due to infection was associated
with lower liver levels in infected than in normal
mice. The change in liver antimony levels as a
function of time differed between infected and normal
mice. These points emphasize that schistosomal
infection affects mice physiologically and serve as
a warning against extrapolating from uninfected to
infected mice, at least in regard to the physiological
disposition of antimony.
With both single and multiple oral dosing in mice,

the low urinary excretion and high faecal excretion
of antimony are indicative of poor absorption from
the intestinal tract, though biliary excretion has not
been ruled out. Antimony levels in the blood, liver,
urine, and faeces remained fairly constant from day
to day in mice given repeated doses of tartar emetic
for two to ten days, which suggests the absence of
persistent accumulation of antimony in the body.
Of interest is the interaction between time and

dose relative to blood and liver levels of antimony in
mice given an oral dose of tartar emetic. Liver and
blood levels are higher after the administration of

1 See the article on page 517 of this issue.

larger doses but the magnitude and nature of this
relationship was dependent upon sampling time.
Thus, blood and liver levels were linearly related to
the amount of drug at one hour but not at 5 or
25 hours after dosing. Expressing this in other
terms, the time course of change of liver and blood
levels was not the same for all doses. This stresses
the importance of including several dose levels and
several time periods in such studies. Extrapolations
from one dose level and sampling time to another
should not be made.
The blood antimony curve after intravenous

administration of tartar emetic to monkeys was very
similar to that described in man (Bartter et al.,
1947; Abdallah & Saif, 1962). The presence of
detectable blood levels in monkeys 4-6 days after an
oral dose of tartar emetic also agrees well with the
long period of urinary excretion of an intravenous
dose in man (Bartter et al., 1947; Abdallah & Saif,
1962).
In rats, antimony was rapidly excreted after an

intravenous dose of 11 mg/kg. This was evidenced
by a rapid decline in blood levels, relatively high
levels in the kidney, and urinary excretion of more
than 70% of the dose within 24 hours after admi-
nistration. Ness et al. (1947) administered radio-
active tartar emetic to rats intraperitoneally and
observed a gradual increase in blood antimony levels
over a period of several days. They compared this
with data from dogs and concluded that the high
blood levels in rats were anomalous. Our data
indicate that, when antimony is given intravenously,
its fate is similar to that in other species (Ness et
al., 1947; Goodwin & Page, 1943). Possibly, rats do
not absorb tartar emetic from an intraperitoneal
injection as well as dogs. Ness et al. (1947) found
higher concentrations in the liver than in the kidney
of rats after intraperitoneal injection. Our data
indicate that after intravenous administration the
opposite is true, kidney levels being higher than those
in the liver.

R1iSUMt

L'administration de sels de tris (p-aminophenyl) car-
bonium (TAC), avant un traitement par des antimonies
ou au cours de ce traitement, potentialise son action sur
Schistosoma mansoni chez la souris. En raison de la
toxicit6 des composes stibies, les auteurs ont recherche,
en etudiant I'action du pamoate de TAC sur la repartition
de '24Sb, si cette synergie etait due 'a une augmentation

ou a un maintien des taux d'antimoine dans le sang ou
les autrcs tissus. Des souris qui regoivent une dose ou
des doses quotidiennes repetees d'emetique tartrique
par voie buccale I'absorbent incompletement et un fort
pourcentage du produit passe dans les selles. Les taux
d'antimoine trouves dans le sang et le foie sont propor-
tionnels aux doses administrees. L'association de pa-
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moate de TAC et d'emetique tartrique augmente les
taux d'antimoine dans le foie des souris une heure apres
la prise d'une dose, mais cette action disparait si les doses
sont r6petees quotidiennement. Les taux sanguins ne
sont pas modifi6s; ils diminuent rapidement apres une
dose et restent constants si les doses quotidiennes sont
rep6t6es. Chez des souris infectees par S. mansoni, l'anti-
moine se retrouve en moindre quantit6 dans le foie et les
selles, mais davantage dans les intestins que chez des
souris normales.
Chez le singe, une dose orale unique de 8 mg de Sb/kg

donne un taux sanguin maximal de 0,25 y/ml, 6 & 8 heures
apres son administration. Ce taux est legerement inf6-
rieur, sans que la diff6rence soit significative, si 50 mg
de pamoate de TAC/kg sont associ6s. Apres injection

intraveineuse de 1,28 mg de Sb/kg, les taux sanguins
atteignent 1-2 y de Sb/ml peu de temps apres I'adminis-
tration, puis d6croissent rapidement jusqu'a 0,1-0,2 y
de Sb/ml apres 24 heures. Ils ne sont pas modifi6s par la
prise orale prealable de 50 mg/kg et par dose de pamoate
de TAC.
Chez des rats, plus de 70% d'une dose unique intra-

veineuse de 11 mg Sb/kg sont e1imines en 24 heures dans
les urines.

Les auteurs concluent que I'association du pamoate
de TAC au traitement stibi6 est sans action marqu6e sur
la repartition de I'antimoine dans l'organisme et que son
effet potentialisateur sur le schistosome est independant
d'une modification du taux de I'antimoine dans les tissus
et en particulier dans le sang.
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