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Pharmacodynamic Effects of the Diformyl Derivative of 

Diaminodiphenyl Sulfone (DDS) 1. ~ 

Domingo M. Aviado, Guedelio Marroquin and Stephen R. Shore3 

The proceedings of a "Symposium on 
Sulfones" have been published as a supple­
ment to TI-IE J OURNAL (35 ( 1967 ) 563-642, 
Pa'rt 2). In this symposium, the metabol­
ism, drug resistance and effi cacy of the use 
of sulfones were reviewed. Powell et al. 
(n ) reviewed the antimalarial and hemo­
lytic properties of diaminodiphenyl sul­
fone. They pOinted out also that the sul­
fon es may prove of increasing an timalarial 
value, especially for the prevention or 
trea tment of infections caused by strains of 
Plasmodium fal c-ipa1'um that are res istant to 
chloroquine. 

The diformyl derivative (DFD ) of diami­
nodiphenyl sulfone is another antimalarial 
agent being considered to overcome the 
resistant strains (1, 4). In contrast to its 
parent compound, DFD has the following 
special advan tages: (a) In mice infected 
with Plasmodium berghei, the suppressive 
dose 50 for DFD is one-half that of diami­
nodiphenyl sulfone. (b ) In mice, the lethal 
dose 50 for DFD has proved to be about 
4/ 7th that of diaminodiphenyl sulfone, 
and, therefore, the therapeutic index for 
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DFD was four times that of the parent 
compound. 

DFD appears to be a unique compound. 
Most known deriva tives of diaminodi­
phenyl sulfone are converted to the parent 
compound and the required dose of the 
derivative for the treatment of leprosy is 
larger than the dose of diaminodiphenyl 
sulfone. DFD, however, is more potent 
than diaminodiphenyl sulfone in the sup­
pression of malaria in mice. It is, therefore, 
reasonable to suspect that DFD is a sulfone 
tha t is not converted to the diaminodi­
phenyl sulfone, if appropriate experiments 
can be designed to exclude the possibility 
that DFD is sJowly excreted from the body. 
The experiments reported below are in­
tended to exclude such a possibility and to 
characterize the pharmacologic actions of 
DFD in the hope that the future applica­
tion of DFD can be extended to include 
the treatment not only of malaria but also 
of leprosy. The chemical structures of both 
compounds are given in Figure 1. 

MATERIALS AND METHODS 

Unanesthetized rabbits. Three groups of 
rabbits were used on separate days. Diami­
nodiphenyl sulfone (DFD ) was suspended 
in 0.5 per cent methocel and administered 
orally. Blood samples were collected by 
intracardiac puncture one hour before, one 
hour after, 18 hours after, and 42 hours 
after drug administration. The blood was 
analyzed for plasma hemoglobin (5), blood 
methemoglobin (5), blood sulfhemoglobin 
(5) and sulfone levels (6) . 

Unanesthetized rats. Nine mature rats 
were separated in individual metabolism 
cages for collection of urine. They were 
fas ted on the day before and on the day of 
the experiment. The sulfone, suspended in 
0.5 per cent methocel was administered 
subcutaneously. Urine was collected hourly 
for 24 hours. The collected urine was an-
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Diaminodiphenyl sulfone 

DFD of diformyl derivative of diaminodiphenyl 
sulfone (Walter Reed Compound ·No. 6798) 

FIG. 1. Formula for the diformyl derivative of diaminodiphenyl sulfone, showing its 
relation to the parent compound. 

alyzed for sulfone levels (ti). Immature 
four-week-old rats were used in groups of 
four, to investigate the goitrogenic activity 
of the sulfones (8). Either thiouracil or a 
sulfone was administered subcutaneously, 
daily for nine days. On the tenth day, the 
rats were sacrificed, and the thyroids were 
dissected and weighed. 

Anesthetized cats. Six cats were used. 
Each one was anesthetized with a combi­
nation of diethylbarbituric acid (60 
mgm./kgm.) and urethane (240 mgm. / 
kgm. ) intra peritoneally. The trachea was 
cannulated and the carotid artery cathe­
terized for measurement of aOltic blood 
pressure. Contraction of the nictitating 
membrane was recorded by a strain gauge 
tied to the free border of the membrane. 
The corresponding contraction of the 
tongue in response to stimulation of the 
hypoglossal nerve was recorded by a sec­
ond strain gauge. In some cats a balloon 
was inserted into the ileum to measure in­
testinal motility. 

Anesthetized dogs. Six anesthetized dogs 
were used and each one received an infu­
sion of either DFD dissolved in dimethyl­
sulfoxide or of dimethylsulfoxide alone. 
Blood pressure was measured by a catheter 
inserted into one femoral artery and at­
tached to a transducer. Pulmonary resis­
tance and compliance were calculated from 
measurements of tracheal air Bow, tidal 
volume and transpulmonary pressure re­
ported elsewhere ( 2 ). Briefly, an en­
dotracheal tube was connected directly to !l 

mesh screen Fleisch pneumotachograph 

and the pressure difference across the 
screen was measured by a differen tial pres­
sure transducer (Sanborn model 270). The 
signal from the transducer corresponded to 
air flow and was in turn integrated and 
recorded as tidal volume. Both flow and 
volume were recorded on a Sanborn Polyvi­
so record. The pressure difference between 
the trachea and intrapleural space was 
measured by a second differential 
transducer (Sanborn 268B) and recorded 
on a third channel of the Polyviso. To 
measure pulmonary resistance, the flow 
and pressure signals were displayed simul­
taneously on both axes of the oscilloscope 
screen to show a P-V loop. Subsequently an 
amoun t of pressure proportional to volume 
was subtracted so that the loop was closed 
at zero flow. The slope of the line thus 
obtained corresponded to pulmonary resis­
tance. The values for 'Compliance were ob­
tained similarly by displaying the P-V sig­
nals and subtracting pressure due to resis­
tance, or by calculation from the subtracted 
pressure when closing the resistance loop. 
The loops were photographed from the 
screen. 

RESULTS 

Blood Levels in the Rabbit 

Oral administration and blood sulfone. 
The first group of six rabbits was used to 
investigate the blood levels of sulfone after 
a single oral administration of either DFD 
or diaminodiphenyl sulfone (Table 1). The 
first two rabbits (Nos. 1 and 2) were used 



TABLE 1. Oral administration of diaminodiphe:nyl sulfone and DDS suspe:nded in methocel in rabbits. 

Rabbit No. Drug (dose) Blood sulfone Methemoglobin Sulfhemoglobin 
Weight (kgm.) Samples collected (mgm/ 100 m!.) net A (gm/ loo ml. ) net A (gm/ 100 ml.) net A 

1 (1 .80) Before methocel (18 ml.) 0.02 0 0.21 
18 hours later 0.05 +0 .03 0 0 0 .23 +0.02 
42 hours later 0.06 +0 .04 0 0 0.42 + 0.21 

2 (1. 75) Before methocel (17 ml.) 0.07 0 .03 0 .21 
18 hours later 0 .07 0 0 .03 0 0.29 +0.08 
42 hours later 0.07 0 0 .03 0 0.21 0 

3 (1.65) Before diaminodiphenyl sulfone (100 mgm / kgm.) 0 .02 0 0.26 
18 hours later 0 .18 +0.16 0 0 0.27 +0.01 
42 hours later 0.06 +0.04 0 0 0.32 +0.06 

4 (1.85) Before diaminodiphenyl sulfone (100 mgm / kgm.) 0.08 0 .07 0 .29 
18 hours later 0.40 +0.32 0.07 0 0.25 -0.04 
42 hours later 0.05 -0 .03 0 .07 0 0.26 -0 .03 

5 (1.58) Before diaminodiphenyl sulfone (100 mgm / kgm .) 0.02 - -

18 hours later 0 .21. +0.19 - -
42 hours later 0.03 +0.01 - -

6 (1.72) Before diaminodiphenyl sulfone (100 mgm/ kgm.) 0.03 - -
18 hours later 0 .26 +0.23 - -
42 hours later 0.06 +0.03 - -
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TABLE 2. Oral administration of diaminodiphenyl sulfone and DF D suspended in methocel in rabbits. 

Rabbi t No. Drug (dose) Blood sulfone Methemoglobin Sulfhemoglobin 
Weight (kgm.) Samples collected (mgm/ l00 m!.) net d (gm/ l00 m!.) net d (gm/ l00 m!.) net d 

7 (1.95) Before methocel (19.5 m!.) 0.04 0.12 0 .18 
1 hour later 0.08 +0 .04 0 .21 +0.09 0 .21 +0.03 
18 hours later 0.04 0 0 .54 +0.42 0 .21 +0.03 
42 hours later 0.03 -0.01 - -

8 (l.85) Before methocel (19.5 m!.) 0.11 0.03 0 .25 
1 hour later 0 .08 -0 .03 0.03 0 0.19 -0 .06 
18 hours later 0 .06 -0.05 0 .03 0 0.24 -0 .01 
42 hours later 0.04 -0 .07 0 .03 0 -

9 (1.82) Before diaminodiphenyl sulfone (500 mgm/ kgm.) 0 .05 - -
1 hour later 0 .70 +0.65 - -
18 hours later 0.42 +0 .38 - -
42 hours later 0.38 +0.33 - -

10 (l. 75 ) Before diaminodiphenyl sulfone (500 mgm / kgm.) 0 .08 - -
1 hour later 0.70 +0 .62 - -
18 hours later 0.53 +0.45 - -
42 hours later 0.48 +0.40 - -

11 (l.60 ) Before DFD (500 mgm/ kgm. ) 0.10 0 .14 -
1 hour later 0.26 +0.16 0 .14 0 -
18 hours later 0 .61 +0 .51 0 .12 -0 .02 -
42 hours later 0.50 +0.40 - -

12 (1.80 ) Before DFD (500 mgm/ kgm.) 0.14 0.20 -
1 hour later 0.27 +0.13 0.20 0 -
18 hours later 0.48 +0.34 0 .20 0 -
42 hours later 0.42 +0.18 0 .20 0 -
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as controls, recelvmg only the suspending 
agen t, 0.5 pcr cent methocel. The varia­
tions in blood levels were within the error 
of the analysis for sulfone. The next pair of 
rabbits (Nos. 3 and 4) received diaminodi­
phenyl sulfone, 100 mgm. / kgm., and blood 
samples were collected 18 and 42 hours 
la ter. The peak levels, appearing 18 hours 
later, were elevations of + 0.16 and + 0.32 
mgm./ lOO ml. over th e controls for each of 
the two rabbits. The remaining pair (Nos. 
5· and 6 ) received 100 mgm.jkgm. DFD 
orally, and the corresponding levels 18 
hours later were + 0.19 and + 0.23 mgm./ 
kgm. respectively. In all four rabbits the 
sulfone levels 42 hours later were back at 
control. 

The second group of six rabbits was 
devoted to the administration of DFD, 500 
mgm. / kgm. orally, contras ted with diami­
nodiphenyl sulfone, 500 mgm./ kgm., and 
the control administration of methocel only 
( Table 2 ). The peak blood levels, one hour 
after administmtion, were essentially high­
er for the rabbits receiving diaminodi­
phenyl sulfone. However, the levels 42 
hours later were essentially the same for 
the rabbits receiving either sulfone. 

Parenteral administration. The last three 
rabbits received DFD exclusively but ad­
ministered in three different ways, orally, 
intraperitoneally, and intramuscul arly (Ta­
ble 3 ) . The sulfone levels in th e blood 
coll ected at various times were essentially 
the same, indica ting that the various routes 
of administra tion did not influence the 
level of blood sulfones. 

Methemoglobin and sulfhemoglobin 
levels. In some of the rabbits included in 
Tables 1 to 3 abnormal forms of hemo­
globin in the blood were determined. Non e 
of the rabbits showed an elevation of either 
sulfhemoglobin or methemoglobin, as noted 
on comparison with control levels prior to 
the administration of the sulfone. 

Urinary Excretion and Goitrogenic 
Activity in Rats 

Urinary excretion of sulfones. The next 
study involved nine mature rats that re­
ceived either DFD or diaminodiphenyl sul­
fone, 100 mgm./kgm. subcutaneously (Ta­
ble 4). The day before the injection, and on 

the day of th e injection, each rat received 
water, 5 per cent of body wcight, by stom­
ach tube. Among three rats that received 
DFD, the hourly urinary volume was in­
creased in one but decreased in the other 
two. In spite of the varied change in vol­
ume, the pH of the urine was consistently 
increased and contained detectable 
amounts of su lfon e. Three rats receiving 
diaminodiphenyl sulfone all showed a de­
crease in urine volume, but a fall in urinary 
pH in two and a detectable increase in 
su lfon e level in all. These results do not 
indicate any serious loss of renal function 
following a dose of 100 mgm./kgm. There 
was no indication that DFD is excreted at 
a faster rate than diaminodiphenyl sulfone. 

Goitrogenic activity. The immature rats 
receiving thiouracil ( 10 or 100 mgm./kgm. 
daily for nine days showed an enlarged 
thyroid on comparison with untrea ted con­
trols (Table 5). These effects were ex­
pressed as 100 per cent of goitrogenic activ­
ity for comparison with the administration 
of sulfone in 10 and 100 mgm./kgm. doses. 
Administration of diaminodiphenyl sulfone 
10 mgm. / kgm. daily, caused a 19 per cent 
goitrogenic action, but the 100 mgm./ kgm. 
dose did not influence the thyroids. The 
thyroid effec ts of the DFD in both doses 
were negligible. 

Acute Toxicity In Anesthetized Cats 

Blood pressure and lethal dose. The 
lethal doses for the six ca ts are summarized 
in Table 6. The range of doses for diamino­
diphenyl sulfone was 55 to 180 mgm./kgm., 
whereas the range for DFD was 255 to 350 
mgm./kgm. The cats died of hypotension, 
which appeared after approxima,tely half of 
the leth al dose had been injected in­
travenously. 

Other effects in the cat. Both DFD and 
diaminodiphenyl sulfone also caused par­
alysis of th e tongue as noted in response to 
stimula tion of the hypoglossal nerve. This 
was explained as a curareform action, al­
though antagonism by anticholinesterase 
was not tes ted. Intestinal motility was not 
depressed. However, the response of the 
nictitating membrane to epinephrine was 
potentiated and prolonged in duration 
(Fig. 2 ) . The corresponding hypertensive 



TABLE 3. Oral and par·enteral administration of DF D in rabbits. 

Rabbit No. Drug (dose) Blood sulfone Methemoglobin Sulfhemoglobin 
Weight (kgm. ) Samples collected (mgm/ l00 ml. ) net Ll (gm / IOO ml. ) net Ll (gm/ IOO ml.) net Ll 

13 (1.7) Before DFD (500 mgm / kgm.) orally 0 .08 0 0.33 
1 hour later 0 .25 + 0.17 0 0 0 .17 -0 .16 
18 hours later 0.45 + 0 .37 0 0 0.31 -0 .02 
4-2 hours later 0.18 + 0 .10 0 0 0.19 -0.14-

14- (l.8 ) Before DFD (500 mgm/ kgm.) in tramuscularly 0.12 0 0.26 
1 hour later 0.42 + 0.30 0 0 0 .12 -0 .14-
18 hours later 0.18 +0.06 0 0 0 .27 +0.01 
4-2 hours later 0.17 + 0.05 0 0 0.16 -0.10 

15 (1.7) Before DFD (500 mgm/ kgm. ) in traperitoneally 0.06 - -
1 hour later 0.57 + 0 .51 - -

18 hours later 0.20 + 0.14- - -
4-2 hours later 0.12 + 0 .06 - -

----------- ------ - - -- - --

TABLE 4. Urinary excretionfoliOlcing oral ingestion of DFD or diaminodiJ1henyl sulfone (DDS) in rals. 

Urinary pH Urinary volume (ml / hr. ) Urinar~· oiulfone (mgm/ ml) 

Rat No. 
Weight (gm. ) Drug (dose) Before + 3 hr. Before + 3 hr. Before + 3hr. + 24- hr. 

1 (370 ) control 7 .0 6 .0 2 .1 3 .1 .004- .004- . 004-
2 (390) control 7 .5 6.5 2.1 2 .9 .003 .003 .006 
3 (320) control 7 .0 7.0 5.0 4-.1 .004- .004- . 006 
4- (370) DFD (100 mgm/ kgm.) 6 .0 7 .5 2.1 8 .2 .004- .012 .004-
5 (330) DFD (100 mgm/ kgm. ) 5 .5 7.0 4- .8 l. 8 .004- .006 .006 
6 (310) DFD (100 mgm/ kgm. ) 6.0 6 .5 3.6 0 .2 .004- .006 .006 
7 (330 ) DDS (100 mgm/ kgm. ) 7.0 5 .0 1.3 0 .6 .004- .012 .008 
8 (290 ) DDS (100 mgm/ kgm.) 6.0 5.0 4- .1 1 .3 .004- .005 .005 
!) (270) DDS (100 mgm/ kgm. ) 6.5 7.5 3.8 2.9 .004- .006 -
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FIG. 2. The influence of DFD intravenously on responses to : EPI (epinephrine) 1 
JLgm .l kgm.; and ACH (acetylcholine) 1 JLgm.l kgm. After 170 mgm./kgm. DFD, the 
contraction of the nictita ting membrane produced by epinephrine was exaggerated. 
After injection of 245 mgm.l kgm. the strength of contraction of the tongue was re­
duced. Cat 1.9 kgm. under dialurethane anesthesia with closed chest. 

effect of epinephrine was also prolonged as 
a result of infusion of DFD. The depressor 
action of acetylcholine was not potenti­
ated and appeared to be reduced in some 
cats but the reduction in responses may be 
an outcome of the low blood pressure resul­
ting from the sulfone when ace tylcholine 
was injected. 

Acute Toxicity in Anesthetized D ogs 

In a group of three anes thetized dogs 
DFD was infused intramuscularly at the 

rate of 1 mgm./kgm. ( Table 7 ). The lethal 
doses for each of three dogs were as fol­
lows: 98, 114 and 117 mgm. / kgm. As the 
infusion progressed, there was a fall in 
blood pressure, so that, at about 80 per cent 
of the lethal dose, the mean blood pressure 
fell to 56 per cent of that of the control. 
There was also tachycardia, which was 
marked ( 183%) when 20 per cent of lethal 
dose was infused. With larger doses the 
tachycardia was less severe. Pulmonary 
resistance gradually became elevated and 

T ABLE 5. Goitrogenic activity in immature mts. 

Thyroid 
weight Goitro-

Mean weight gain (mgm.j100 genI c 
Drug +S.D. gm. body activity 

Rat No. Daily dose (mgm.jkgm .) (gm.jday) weight) (%) 

10 to 13 control 3. 7 ±0.7 9.5 -
14 to 17 Thiouracil (10) 3. 7 ± 0. 6 13 .1 100 
18 to 21 Thiouracil (100) 3. 1 ± 0.7 18.5 100 
22 to 25 Diaminocliphenyl sulfone (10) 3. 1 ± 0 .3 10.2 19 
26 to 29 Diaminodiphcnyl sulrone (100) 3.5 ± 0 .5 9 .7 2 
30 to 33 DFD (10) 3.3± 0 .5 9.2 8 
34 to 37 DFD (100) 3.5± 0 .5 9 .7 2 
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TA BLE n. Summary of intravenous Lethal doses in anesthetized cats. 

Cat No. 
' Veight 
(kgm.) Sulfone 

1 (2 .9) Diaminod iphenyl sulfone 

2 (2.3 ) Diaminodiphenyl sulfone 

3 (2 .5 ) D iam inodiphenyl ul fone 
4 (1 .9) DFD 
5 (2.0 ) DFD 

6 (2 .0) DF]) 

In tra venous 
lethal dose 

55 mgm.jkgm . 

180 mgm.jk).(m. 

100 mgm.jkgm. 
350 mgm.jkgm. 
255 mgm.jkgm. 

300 mgm.jkgm. 

Additional observations 

Fall 111 blood pressure and shock 
cQincided with injection of acetyl­
choline 1 ~g m .j kg. 

No depression of in testinal motili ty; 
paralysis of neuromuscular junc­
t ion at 100% letha l dose. 

Death by hypotension. 
(See Figure 1). 
No depression of in testinal motili ty; 

depression of tongue con traction 
proportionate to dose and paraly­
sis at lethal dose. 

No depression of intestinal motil ity: 
death from hypotension. 

TABLE 7. Continuous infusion of DFD, 1 mgm. / kgm. / min. in anesthetized dogs. 
I 

l\1easuremen ts Dog 1 Dog 2 Dog 3 Mean 

Body weight (kgm .) 4.2 5.0 4.7 
Lethal dose (mgm.jkgm. ) 98 114 117 110 
Aortic blood pressure: 

control (mm. Hg) 120 125 145 
% after 20% lethal dose 88 89 86 88 
% after 40% lethal dose 79 100 65 81 
% after 60% lethal dose 58 76 83 72 
% after 80% lethal dose 63 48 58 56 

Heart rate 
control (beats/ min .) 64 70 45 
% after 20% lethal dose 130 140 280 183 
% after 40% lethal dose 134 71 175 127 
% after 60% lethal dose 79 142 189 137 
% after 80% letha l do e 156 100 110 122 

P ulmonary resistance 
control (em. H2O/ LPS) 4.0 0.7 0 .5 
% after 20% lethal dose 130 143 120 131 
% after 40% lethal dose 140 186 110 145 
% after 60% lethal dose 140 228 120 163 
% after 80% lethal dose 211 257 130 199 

Pulmonary compliance 
control (m1./ cm. H2O) 20 35 15 
% after 20% lethal dose 62 71 90 74 
% after 40% lethal dose 62 63 100 75 
% after 60% lethal dose 62 43 90 65 
% after 80% lethal dose 40 28 80 49 
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pulmonary compliance was reduced as the 
infusion was continued, reaching highes t 
and lowest levels respectively just before 
the animal died. None of these changes 
was induced by infusion of dimethylsulfox­
ide alone, the solvent used for the in­
travenous infusion of DFD. The only effect 
of DMSO alone was hemolysis of red blood 
cells. 

DISCUSSION 

the experiments reported above em­
phasize some similarities and differences 
between DFD and diaminodiphenyl sul­
fone. They are as follows : 

Blood levels. Our experiments in the 
rabbit have failed to show any difference in 
levels of sulfone in the blood following the 
oral administration of either sulfone. There­
fore, one can exclude the possibility that 
DFD remains in the blood for periods 
longer than does diaminodiphenyl sulfone. 
It also follows tha t the higher potency of 
DFD in the trea tment of experimental 
malaria in the mouse, reported previously 
( 1 ), cannot be explained by any difference 
in metabolism or excretion deteotable by 
blood levels. 

Urinary excretion. Our experiments in 
the ra t fail ed to show that DFD is excreted 
less slowly, as compared with diaminodi­
phenyl sulfone. This is another item of in­
form ation that supports the generalization 
stated elsewhere (1) that DFD is more 
potent than diaminodiphenyl sulfone in the 
treatment of experimental malaria and that 
the high potency cannot be explained by 
differences in excretion. There is added 
support to the suspicion that, unlike other 
sulfones, DFD is not converted to diamino­
diphenyl sulfone in exerting its antimalarial 
activity, and it would be interes ting to tes t 
this further in experimental leprosy. 

Intravenous toxicity. In the anesthetized 
cat, the lethal doses intravenously for each 
are strikingly different, viz., 155 to 180 
mgm./kgm. for diaminodiphenyl sulfone 
and 255 to 350 for DFD. This difference in 
toxicity was also encountered in mice re­
ported elsewhere ( 1). There is, therefore, 
additional support to our earlier conclu­
sions that DFD is less toxic than its parent 
sulfone. 

Cardiovascular depression and broncho­
constriction. Both DFD and diaminodi­
phenyl sulfone caused hypotension in the 
ca t. The cause of this effect was not inves ti­
gated in our experiments. Our experiments 
in the dog indicate that DFD also increases 
pulmonary resistance and reduces pulmon­
ary compliance. These are effec ts arising 
from lethal amounts of the sulfone. The 
mechanism for bronchoconstriction is unre­
lated to the potentiation of sympathomime­
tic ac tivity seen in the ca t, but may be a 
direct action of sulfone on the smooth mus­
cle. Other investiga tors have reported 
spasm of smooth muscle and direct cardiac 
depreSSion induced by sulfones (3. ·1. T). 

Miscellaneous actions. Although the sul­
fon es have been known to produce hemoly­
sis in man ( lO-l:?), and in the rabbit, the 
oral administration of either sulfone fail ed 
to produce hemolysis or abnormal forms of 
hemoglobin. In the rat diaminodiphenyl 
sulfone in 10 mgm./kgm. dose caused en­
largement of the thyroid , but DFD did not. 

SUMMARY 

Diaminodiphenyl sulfone and its difor­
my I derivative (DFD) were investigated 
in four animal species. The following differ­
ences and similarities were encountered : 
(a) Diaminodiphenyl sulfone had a smaller 
lethal intravenous dose than DFD in the 
anes thetized cat; ( b ) in the anes thetized 
dog, DFD caused bronchoconstriction and 
hypotension ; ( c) in the unanes thetized 
rabbit, the blood levels of sulfone following 
oral administration of either sulfone were 
not different; (d ) in the rat, the excretion 
of DFD was not more rapid than the 
excretion of diaminodiphenyl sulfone. It is 
proposed that DFD is more effective than 
diaminodiphenyl sulfone as an antimalari­
al, but not because of a difference in excre­
tion or metabolism of these sulfones. Addi­
tional studies are needed to prove that, un­
like other suI fon es, DFD is not converted 
to diaminodiphenyl sulfone in exerting a 
chemotherapeutic action. If studies in mice 
show that DFD is effective against Myco­
bacterium leprae, this drug should be 
tes ted also in leprosy in man. 



36, 4 Aviado et al.: Pharmacodynamic Effects of Diformyl Derivative of DDS 441 

RESUMEN 

Diaminodifenil sulfona y su deri vado difor­
myl (DFD ) se estucliaron en cuatro especies 
anim ales. Se encontraron las siguientes dif­
erencias y semejanzas: (a) Diaminodiphenyl 
sulfona tuvo una dosis letal indovenosa menor 
que DFD en el ga to anes tes iado ; (b) en el 
perro anestesiado DFD produjo constricci6n 
de los bronquios e hipotensi6n; (c) en el 
conejo no anes tes iado, los niveles de sulfona 
en la sangre luego de administrarla oralmente, 
no fu eron dife rentes en ninglm tipo de sulfona; 
(d) en las ratas, la excreci6n de DFD no fue 
mas nlpida que la excreci6n de diaminodi­
phenyl sulfona . Se indica que DFD es mas 
efectivo que la diaminodiphenyl sulfona como 
antimaJarico, pero no a causa de la diferencia 
en la excreci6n 0 metabolismo de estas sulfonas. 
Nuevos es tudios son necesarios para demostrar 
que, a diferencia de otras sulfonas, DFD no se 
convierte a di aminodiphenyl sulfona al ejercer 
una acci6n quimioterapeUtica. Si los es tudios 
en ratones demues tran que DFD es efectivo 
contra el ·M. ll' prol', esta droga debed a en­
sayarse tam bien en la lepra en el hombre. 

RESUME 

Chez quatre especes anim ales, on a etudie 
la diaminodiphenyl sulfone et son derive di­
form yl (DFD ) . On a observe les differences 
et similitudes reprises ci-apres: (a) chez Ie 
chat anesthesie, la dose intra-veineuse lethale 
de diaminodiphenyl sulfone etait plus faibl e 
que celle notee pour Ie DFD; (b) chez Ie 
chien anesthesie, Ie DFD a entraine une 
broncho-constriction et de l'hypotension; (c) 
chez Ie lapin non anesthesie, .1 es niveaux san­
gu ins de sulfones a la suite de ['administration 
orale de l'une ou de l'autre sulfone n'etaient 
pas differents; (d ) chez Ie rat, l'excretion du 
DFD n'etait pas plus rapide que l'excretion 
de la diaminodiphenyl sulfone. On suggere 
que Ie DFD est plus efficace que la diaminodi­
phenyl sulfone comme anti-malarique; cette 
difference d'effi cacite ne proviendrait cepend­
ant pas de differences dans l'excretion ou dans 
Ie metabolisme de ces sulfones. D es etudes 
complemen taires son t necessaires pour prouver 
que, contrairement aux autres sulfones, Ie DFD 
ne doit pas etre transforme en diaminodiphenyl 
sulfone pour exercer une action chimio-thera­
peutique. Si des e tudes menees chez la souris 
montrent que Ie DFD est effi cace con tre M. 
lepme, ce medicament devrait alors etre egale­
ment essaye dans la lepre humaine. 

REFERENCES 

1. AVJADO, D. M. Pathologic physiology and 
chemotherapy of PlasmodiU1n berghei I. 
Suppression of parasitemia by sulfones 
and sulfonamides in mice. Exper. Para­
sito!. 20 ( 1967) 88-97. 

2. AVIADO, D. M. and PALECEK, F. Pulmo­
nary effects of tobacco and related sub­
stances . . Arch. Environ. Hlth. 15 ( 1967 ) 
187-193. 

3. BACQ, Z. M., CHARLIER, H. and PHILIP­
POT, E. Action de la sulfone de dichlore­
thy.1e su r la respiration et la circulation 
chez Ie chien. Compo Rend. Soc. BioI. 
141 ( 1947) 1149-1151. 

4. BAcQ, Z. M., CI-IARLIER, R and PJULIP­
POT, E. Action de ['yperite et de ses de­
rives en injection intraveineuse sur Ie 
debit card iaque du chien. Arch . Int. Phar­
macodyn. 77 (1948) 123-126. 

5. DRAnKIN, D. L. The standardization of 
hemoglobin measurement. Amer. J. Med. 
Sci . 217 ( 1949) 710-711. 

6. FRA NCIS, J. and SPINKS, A. Antibacterial 
ac ti on and metabolism of five sulfones. 
Brit. J. Pharmacol. 5 (1950 ) 565-583. 

7. JACOB, J., MONTEZIN, C. and BOVET, D. 
Proprietes cariotoxiques du 2489 F (4-
amino-4'diethylaminopropylamino-diphen­
ylsulfone) action antagoniste du 1262 F 
(dacorene). Arch . Int. Pharmacodyn . 80 
(1949) 420-443. 

8. MCGINTY, D . A. and BYWATER, IN . C. 
Antithyroid studies . III. The goitrogenic 
activity of certain chemotherapeutically 
active sulfones and related compounds . J. 
Pharmacol. Exper. Ther. 85 (1945) 129-
139. 

9. POWELL, RD., DECOWIN, R L. , EpPES, 
R B., McNAMARA, J. V. and CARSON, 
P. E. The antimalarial and hemolytic 
properties of 4,4' -diaminodiphenyl sulfone 
(DDS ). Internat. J. Leprosy 35 (1967) 
590-604. (Part 2) 

10. SCHVARTSMAN, S. and MARCONDES, E. In­
toxi caC;30 acidental por sulfonas em pedi­
atria. Hev. Hosp. Clin. Fac. Med. S. Paulo 
18 (1963) 345-350. 

11. SMITH, R S. and ALEXANDER, S. Heinz­
body anaemia due to dapsone. British 
Med. J. 1 (1959) 625-627. 

12. TATENO, 1. and KILBOURNE, E. D. Hemo­
lytic activity of diethylstilbestrol and some 
steroid hormones. Proc. Soc. Exper. BioI. 
& Meel. 86 (1954) 168-170. 


