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Abstract

Two diuretics - furosemide and spi-
ronolactone - were investigated for anti-
.inflammatory activity in two models of
inflammation, namely, exudative phase
(carrageenin-induced rat hind paw oe-
dema) and proliferative phase (cotton
pellet-induced granuloma in mice). Phe-
nylbutazone, a non steroidal anti-inflam-
matory agent was used as a standard
drug for comparison. In both the
models of inflammation, furosemide

~* Students of IInd M.B., B.S.

** Lecturer in Pharmacology

e Aémmm Professor of Pharmacology
- ASSOCI¢ : Profwsor of Pharmacology

o —

‘ ﬂwv‘ »yy Indian Councxl
rch througt Short Terch-

L e

showed statistically significant anti-in-

flammatory activity. Spironolactone,

however, failed to exhibit significant
anti inflammatory activity in the model

for acute inflammation though it was
very effective in chronic inflammation,

Introduction

Although a large number of anti-
-inflammatory agents are in clinical use,
their precise mechanism of action re-
mains exclusive. Known anti-inflam-
matory agents have been examined for a

common biochemical or physicochemical

property as a basis of their action. The
most widely accepted mode of action of
non-steroidal anti-inflammatory drugs
(NSAID) is that of inhibition of prosta-
glandin synthesis"? and the latter has
been discussed in detail’. Other possible

modes of action of NSAID have also

: 9
been described®>*"*

However a number of compounds

which do not find place clinically have
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exhibited anti-inflammatory activity 1n
laboratory tests. Some compounds - de-
rivatives of sulfonamides - have also
been reported to have anti-inflammatory
activity'?, Based on these observationss
hydrochlorothiazide ~ a benzothiazide
diuretic belonging to benzenedisulfona-
mide group was studied in our laboratory
and showcd significant anti-inflamma-
tory activity'' .

It seemed therefore interesting tO
find out if furosemide. a diuretic related
to benzothiazide structurally as well as
functionally and spironolactone, an aldo:
sterone antagonist, structurally and func.
tionally wunrelated to benzothiazide,
would exhibit any anti inflammatory
activity.

Materials and Methods

Anti-inflammatory activity was tes-
ted in two models of inflammation,
namely (1) the exudative phase of ‘n-
flammation in albino rats using carra-
geenin as the phlogistic agent'’ and (2)
the proliferative phase of inflammation
using the cotton pellet-induced granu-
loma test '3 in albino mice. In both the
tests, phenylbutazone, a nonsteroidal
anti-inflammatory drug (NSAID) was
used as a standard drug for comparison,

In the carrageenin-induced oedema

method, male albino rats (Haffkin

ain) in groups of 6 animals each,

- weighing between 240-3.0 g were used | bit«d Statistically

The animals were fasted for 18 h while
water was allowed ad lib. The test drugs
as well as phenylbutazone were di1ssolved
in freshly prepared 2% gum acacia solu-
tion and were administered orally, 1 h
prior to injection of 0.1 ml of 0.5%
freshly prepared carrageenin suspension
.1 the rat hind paw. The control group
received only 2% solution of gum acacia,
The paw volumes measured by the micro-
pipette method'* 3 h after the Injection

of carrageenin,

In the cotton pellet-induced granu-
loma method, albino mice in groups of 6
animals each, weighing between 25-35 g
were used. Pellets of surgical cotton
weighing 10+ 1 mg were sterilized in a
hot air oven at 150°C for 2 h and im-
planted subcutaneously in only one axilla
of each mouse, under light ether anaes-
thesia, The drugs were administered
daily for 7 days, the first dose being
given 30 min prior to implantation of the
pellet. Twenty four hours after the last
dose, the pellets were carefully disssc-
ted out under light ether anaesthesia.

The pellets were then dried in hot air
oven at 130°C for 2 h and weighed after
cooling; the difference between the two

readings being taken as the weight of the
granuloma,

Results

It can be seen from Table [ that
phenylbutazone administered orally exhi-

Significant activity

28l




sgainst carrageenin-induced oedemga in
J11 the three doses whereas furosemide
was effective only in doses of 40 mg/kg
,nd 80 mg/ke. It appears that the anti-
flammatory activity of furosemide is
qaximal at a dose of 40 mg/kg since
~ doubling the dose did not increase the
~ activity. However, spironolactone failed
to exhibit any significant anti-inflam.
matory activity 1n this model of acute
inflammation.

Table 11 shows the effect of these
drugs in the cotton pellet granuloma test
in mice. As expected, phenylbutazone
exhibited significant activity. Furose-
mide also was effective in all the three
~ doses used. What is striking, however,
is that spironolactone, which failed to
' show any significant effect in the model
* for acute inflammation, exhibited highly
significant activity in this model of
- chronic inflammation.

Discussion

~ The results of this study show that
~ Whereas furosemide has significant acti-
 vity in both models of inflammation,
spironolactone is effective only in proli-
4 ferative phase of inflammation.

k 13 nnhkcly that the anti- 1nflam-

l‘admmxstered in a dose
a diuretic effect com-

thiazide, failed to have any anti-inflam-
matory effect in both models of inflam-

mation'', Furosemide has been shown
to produce decrease in tolerance to car-
bohydrate. Diabetogenic effect of furo-
semide has also been reported”>. Hyper-
glycaemia has been associated with anti-

-inflammatory activity’ and possibly,

this could explain the observed action of
furosemide,

The experiments with spironolac-
tone have brought out an interesting fin-
ding, in that spironolactone which is
devoid of any significant anti-inflame-
matory activity in the exudative phase
(model of acute inflammation) shows
highly significant anti-inflammatory ac-
tivity against the proliferative phase of
inflammation (chronic inflammation),

Failure of spironolactone to show
activity in the model of acute inflamma-
tion is probably related to its pharma-
cokinetics Spironolactone as well as
its active metabolite canrenone are exten-
sively bound to plasma proteins and
there is considerable enterohepatic cir-
culation!é. Spironolactone 1s also re-
ported to have a relatively slow onset of
action, requiring 2-3 days for maximum
effect and a similarly slow diminish-

ment of action over 2-3 days on discon-

tinuation'®. It is therefore easy to visua-

lise that ant1-inflammatory effect of spi-
ecome evident on chro-

ronolactone will b
ver seven days rather

nic administration O
than with a single dose.
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TABLE I: Effect of Phenylbutazone (PBZ), Furosemide (FUR) and
Spironolactone (SP) on Carrageenin-Induced Oedema. |
— | — - ————————————————— | i
-; Group Drug mg/kg Carrageenin-induced oedema P value
.1; (n = 6) (po) mean paw volume (ml)' + SE
Control - o 0.413 £ 0,05 '
PBZ 40 0.354 + 0.07 < 0.05
i 60 0.266 + 0.06 <00l
a 80 0.188 £ 0.05 < 0.01
* FUR 20 0.43 * 0.03 N.S.
3 40 0.233 + 0.05 < 0.0t
: 80 0.233 + 0.05 < 0.0l
P 50 0.386 + 0.17 NS,
100 0.363 L 0.06 N.S.
| 200 0.393 + 0.05 N.S.
n = Number of animals in each group

N.S. = Not Significant

TABLE JI: Effect of Phenylbutazone (PBZ), Furosemide (FUR) and
Spironolactone (SP) on Cotton Pellet Granuloma

B

Group Drug mg/kg Mean weight of P value
(n=6) (po) granuloma (mg) £ SE

'* 20 15145 293 . < 0.01

40 14.94 + 2.87 < 0.0l

fr{ g o 13.84 & 1.4 < 0.0l

FUR W 20 gt 1820 + 2.13 < 0.01
G : 40 17.69 + 1.07 <00l |
L o fucl Ao Y Y , <00l I

50 2 185 + 1.35 < 0,0l

00 17.21 % 1,79 < 0.0
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Although furosemide and spirono-
|getone pave shown significant anti-in-
mmmatory activity, their clinical utility

g anti-inflammatory agents would offer
advantage over the currently
drugs in view of their nume-

B

a0 greater
availablc
rous side effects.

K
3

Acknowledgements

1 We wish to thank the Indian Council
~ of Medical Research for the award of
~ gport Term Research Studentship to
' Jsy snd AJ, Mr. V. R. Naik for the
' atist cal analysis, Dr. J. S. Pereira for
advice and Mr. Mohan Divgui and Mr,
¢ T. Madar for excellent technical

assistance.

REFEREINCES

x'\_“ o ]

‘l Va;ac.l._& - Inhibition of prostaglandin synthe-.
sis as a_"ism of action for aspirin - like
~ drugs. Nature New Biol. 231 (1971), 232.

43
-

2 Ferreira, SH and Vane, J.R. -_Prostaglandiﬂs-
Their disappearances from and release into
circulation. Nature 216 (1967), 868.

3 Ferreira, S H. and Vane, J.R. - New aspects of
he mode of action of non-steroid anti-inflam-

-

. ugs. Ann, Rev. Pharmacol. 14

. §S. and Cobb, R.— A possible basis
- for the anti-inflammatory activity of salicylates
. L A% D fz'.j._:_.;_ TR .'.. ...-:' B oy - :

. i - L o T B ol A , ‘e -

’
2

A
v

10

11

12

13

14

15

16

T WE T R Sl = e _— _ _ I -

‘Bernardo, W.J., De Silva, W.D and Fernandes,

A.D.L. - Inhibitory effects of carbohydrates on
histamine release and mast cell disruption by
dextran. Br. J. Pharmac. 19 (1962), 405.

Kellet, D.N. - The relationship of adrenaline
and carbohydrate metabolism to inflammation.
In ‘Non-Steroidal Anti-inflammatory Drugs.’
ed S. Garatini and M.N.G. Dukes, Excerpte
Medica Foundation Amsterdam. (1965), 205.

Arrigoni-Martelli, E. - Inflammation and Anti-
-inflammatories, New Yor.: Spectrum (1977)
343, '

Shen, T. and Winter, C A. - Chemical and
biological studies on indomethacin, sulindac and
their analogs In ‘Advances in Drug Research,’
ed., NJ. Harper and A. B. Simmonds, New
York, Academics, 12 (1977), 28.

Swingle, K.F , Harrington, J.T., Hamilton, R.R.
and Evan, D.C. - Anti-inflammatory activity of
N - ethoxycarbonyl- -benxyltrifluoro - methane
sulfonamide (MBR 4223, Triflumidate) - 2 new
non steroidal compound Arch, .int. Pharma-
codyn. 192 (1971), 16.

Diniz, R.S, Agshikar, N,V. and Abraham
G.JS. - Anti-inﬂammatory‘cﬁ'ect of hydrochlo-
rothiazide. Ind, J. Pharmac, 10 (1978). io.

Proc. Soc. Exp. Biol. Med. 111 (1962), 544,

Meir, R., Schuler, W. and Desaulles, P. - Zur
Frage des Mechanismus der Hemmung des Bin.

degewebewachstums durch cortisone. Expe-

Buttle. G.A H., D'Arey, P.F, Hom EM.,
and Kellet, DN, - Pkthysnmgrapmc measure-
ment of swelling in the feet of small laboratory

Nature Lond. 179 (1957), 629,

Weiner, I.M. and Mudge, G H. - Diuretics and
other agents employed In the mobilization of
oedema fluid In “The pharmacological basis
of therapeutics ed Goodman & Gilman, Tth
edition. Macmilian Publishing Company, New

vork. (1986}, 887.

Martindale: Extra Pharmacopoeia, 28thed The
Pharmaceutical Press, London,

animals.

it St .




