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AIM: To study anti-inflammatory effects of a novel
indometacin ester, 3-(N, N-diethylaminc) propyl-
indometacin HCl { prodrug) and its ulcerogenicity in
rats. METHODS: Carrageenin {Cer)-induced paw
edema and ulcer index were examined. RESULTS:
Car-induced paw edema was inhibited by 365.6 %
(P<0.01)at3 hand 34.6 % (P<0.01) at 5 h
after a single ip injection of the prodrug 7.09
mg+kg '. On the same molar basis, indometacin
(Ind) 5 mg-kg™! ip inhibited edema by 45.6 % at
3h and 39.2 % &t 5 h, however, there was mo
statistical significant difference (P >0.05) between
the edema-inhibitory effect of the prodrug and thar
of Ind. The dose 10 pg/paw exhibited 64 %
inhibition of the swelling, the prodrug > 10 pg/paw
showed no additional inhibition of swelling; the
acute gastric lesion properties of the prodrug were
much lower than those of Ind 6 h after po.
CONCLUSION: The prodrug is a potent anti-
inflammatory agent with lower ulcerogenicity in the
stomach.

Indometacin {Ind) is widely used as a non-
stercidal anti-inflammatory agent.,  But gastric
toxicity is a side-effect that is common to all non-
steraidal anti-inflammmatory drugs including Indt3,
therefore numerous efforts of drug designers 1o
develop denvatives of Ind which would vield
adequate anti-inflammatory potency without adwverse
reaction of gastric mucosa. had led to the synthesis
of the Ind ester, 3-{ N, N-diethylamino} propyl-
indometacin HCI { prodrug). The present study
was to investigate the anti-inflammatory effect of
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the compound, and estimate ulcerogenicities of Ind
and its prodrug in rats.

o=~
N
CHy O
CH>-C—0O—R
CHy0 :

R
Indomwtacin - H
Ind prodrog  — CHLCH,CH,-N( C,Hy ), - HIC1

MATERIALS AND METHODS

Chemicals Ind prodrug was donated by Prof A A
Hussain, Umiversity of Kentucky, Lexington KY 40336 —
0082, USA. Ind (Lot No 60HO448) and carrageenin { Car)
{Lambda No C-3889) were purchased from Sigma Chemical
Co. All other chemicals used were AR.

Preparation of prodrog and Ind  Ind 30 mg. put in 3.5
mL of 2.5 % Na,O0h solution, was immediately mixed with
1.5mL of HC1 0.5 mol*L ™!, and continuously shaken for
about 20 min until completely dissolved. The pH of the
solution was 7.0 and Ind in the soluton was stable {or at least
48 h, 7.09 mg prodrug was dissolved in 5 mL saline. All the
solutions were immediately used after preparation.

Car-indoced edema test  Male SD rats weighing 145 -
175 g were obtained from Japanese Laboratory Animal
Institute, the rats caged individually were deprived of food for
16 h { water ad fi&).

The change in edems volume of the rat hind paw was
measured on unanesthetised rats'® . rats were injected ip with
Ind 5 mg-kg™! and prodrug 7.09 mg* kg™ !, respectively,
0.5 h before the injection of Car. the control group received
an equivalent amount of saline. A 0.1 ml. of freshly
prepared 1 % Car solution in pyretic-free saline was
subplantarly imjected into rat hind paw and the volume of the
pew was immediately measured, 0.5, 1, 3, 5 h after the Car
injection, the volume of the paw was also detenmined. The
% swelling of the paw was calculated using the following
equation ;
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% Swelling= V./V, (1

Where V|, = mean increase in paw wolume at a certain
time after Car injection, V,= mitial paw volume.

The average paw swelling in the group of drug-treated
rats was compared with that in the group of control and the
antrinflammatory activides of these drups were calculated
with following formmula:

% Inhibition=1— % Swelling of drug-treated group/%
Swelling of control group (2)

Staeistical analyses were carnied out with the ¢-test,
comparing the % mhibition of the drug-treated group with
that of control group.

Method of bioassay and dose-response correlation The
method of bicassay of the anti-inflammatory effect of prodrug
using Car-induced model was employed by dose-response
correlation.  After 1T % Car solution was prepared by
dissolving in the pyreticfree saline containing appropriate
ampunts of prodrug, 0.1 mL of the solution was subplantarly
injected into left hind paws of 4 rats in each group, the doses
of prodrug used were 0.1, 0.3, 1, 3, 10, 30 pg/paw.

The percent swelling in individual rats and the average
% of inhibition of edema formation were calculated as
mentioned above.

Gastric alcerogenicity study  Male SD rats, weighing
185 — 215 g, were kept in individual cages with a raised mesh
bottom, deprived of food for 24 b {(water ad £5). Ind 10 mg
-kg! and prodrug 14.17 mg-kg™ ' were po given to rats,
before the tats were Lkilled, 1 mL of 10 % pontamine was iv
administered o each Tat in order to observe lesions easily.
After 6 h, the rats were sacrificed, and the stomachs were
remnoved, opened along the greater curvature, and examined
for lesions developed in the glandular portron under a sterec
200m micrascope with an eyepiece micrometer, the length and
width of every lesion was measured, each lesion area (length
* width) was calculated, and total of the areas {mm?) of all
lesions for each rat was used as the ulcer index'*).

RESULTS AND DISCUSSION

The % of inhibition of Car-induced edema
formation by Ind and prodrug was shown in Tab 1.

The prodrug inhibited edema formation by
36.6 % (P<0.01) at 3hand 34.6 % (P<0.01)
at 5 h, comparing to the control after a single ip of
prodrug 7.09 mg+kg™!. On the same molar basis,
Ind 5 mg*kg ! ip inhibited the edema by 45.6 %
(P<0.01) and 39.2 % (P<0.01) at 3, 5 h,
respectively. There was no significant difference
(P>>0.05) on % of inhibition between the prodrug
and Ind. However, neither Ind nor prodrug
inhibited the edema formation 1 h after Car

. [

Tab 1. Effects of Ind and prodrng ip on carrageenin-
indoced paw edema. n =6 rats, ¥+ 5.
P < (.01 v control; "P>>0.05 vs Ind.

Group/ Edemaspl. Inhibition %

mg kg ™! 3h Sh ih Sh
Contrdd - 457125 03+ 23 - -

Ind 5 286 + 26° 388 + 35° 45.6 39.2

Prodrug 7.09  310+21 407 £ 16 36.6  34.6

injection, that was the first phase of edema
formation induced by Car. The development of
edema in rat paw after Car injection had been
described as a biphase event. The initial phase {1st
h) of the edema was aitributed to the leakage of
histamine and serotonin, the edema maintenance
during the plateau phase to Lkinin-like substances,
and the second phase (after 1st h) of swelling to the
release of prostaglandin-like substance!®.  Neither
Ind nor prodrug had imfluence on the first phase,
but they could significantly inhibit the second phase
and prevent the development of edema.
Pharmacokinetic study showed that most of the
prodrug after dosing became Ind'®’. It was
inferred that the anti-inflammatory activity of
prodrug was probably related to Ind which inhibited
the biosynthesis of prostaglandins at the second
phase of edema formation.

The % of inhibition {in probit scale) of rat
paws measured 3 h after the subplantar injection of
the prodrug-Car solution plotted against the log dose

of prodrug was shown in Figl. A good linear
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Fig 1. Duse-response of the prodrug 3 h after subplantar
injection with carrageenin. n =8 rats, ¥ 5.
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correlation was presented between the % of
inhibition and the log dose of prodrug over the dose
range 0.1 — 10 pg/paw. The dose of 10 ug.paw
exhibited 64 % inhibition of the swelling found in
the control.  An increase of prodrug beyond 10 pg/
paw showed no additional inhibition of the swelling.
A regression was performed by bliss probit analysis
on the log dose of prodrug injected subplantarly and
the % of inhibition of the edema formation, the
regression equation was as follows:
% Inhibition (probit) =0.597 log {dose) +4.633 (3)

A good linear relationship (r=0.923, P<
0.01) existed between the log dose of prodrug and
edema inhibition % of measured in the study. The
median inhibitory dose {(its 95 % oonfidence limits)
was 4.114 pg/paw (1.814 — 9.328). It was
revealed that the bicassay method for identifying
anti-inflammatory  activity of new drug was
practicable and valuable.

The gastric ulcerogenicity of prodrug 14.17 mg
kg ! and Ind 10 mg-kg~! po was shown in Tab

2, both Ind and prodrug induced visible lesion in the 3.;5 —- 3{]’:

corpus mucosa, but the severity and incidence were
significant difference (P <0.01). After 6 h, the
acute gastric lesion properties of the prodrug were
1/60 of Ind. On the other hand, ulcer index and
incidence induced by prodrug were much lower than
those by Ind.

Tah 2. Ulcerogenic action of prodrog and Ind é h after pe

dosingg. n = 8 rats, ¥ £ 5. “P<0.H1 vs control;
(P<0.01 vs Ind.
Group/mg-kg ™! Uleer index/mm?  Incidence
Ind 10 7.70+1.14° 8/8
Prodrug  14.17 0.13+0.067 578
Control - 1] 0

Ind prodrug is a polentially
useful anti-inflammatory agent which activity was
equal to that of Ind, and have much lower
ulcerogenic effects of inflammatory drugs on the
stomachs. At the present time, pharmacokinetics
is wunder study and other biological

In conclusion,

studies

confitming the clinical uses have being carried out in
our laboratory.
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