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ABSTRACT:

In vivo evaluation of anti-inflammatory agents normally involves the measurement of rat paw volume. Some
notable equipment for in vivo measurement of rat paw volume includes plethysmometer, screw gauge and
vernier calipers. Balance method is also reported for the purpose. The present study describes development and
validation of a simple apparatus for the determination of rat paw volume suitable for in vivo evaluation of anti-
inflammatory agents.The calibration plot obtained with the developed apparatus was linear with a high R? value
of 0.983. Thus it was confirmed that the apparatus is useful for the determination of rat paw volume.
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1. INTRODUCTION:

Evaluation of anti-inflammatory activity is a common
requirement in development of novel therapeutic agents
against inflammation [1-6]. A good number of methods
have been suggested for determination of rat paw edema
during in vivo evaluation of anti-inflammatory agents [7-
10]. Some notable equipment includes plethysmometer
[11], screw gauge [12] and vernier calipers [13].
Balance method is also reported. Among these, the
plethysmometer enjoys a prime position in its
acceptability for measuring paw edema [14,15].
Modified apparatus are also reported [16]. It has already
been reported that measurement of raw paw edema is
always prone to error. In order to develop a cheap,
reliable and simple laboratory method, we have
developed an apparatus for the determination of rat paw
edema.
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2. MATERIALS AND METHODS:
Materials:
Purified water was used in the study.

Design and development of an apparatus for
determination of rat paw volume:

In order to develop a cheap, reliable and simple
laboratory method, we have developed an apparatus for
the determination of rat paw edema. The instrument
works on the principle of displacement of water on
immersion of rat paw into a chamber filled with water
[17,18].

Working of the apparatus:

The apparatus consists of a T-tube. One of the openings
of the main tube (not the opening of the side tube) of the
T-tube is closed and that part is firmly fixed onto a
heavy base. The fixing of the T-tube to the heavy base
provides sufficient stability to the apparatus during its
operation. The position of the T-tube was in such a way
that the side tube with opening faces to one side of the
apparatus. The other end of the main tube was faced
upward and allows entry of rat paw. The side tube is
fitted with a side pipe. When water is added into the
apparatus it gets filled into the apparatus until the level
reaches the point of attachment of the side pipe. Now
after filling the apparatus with water, if we add some
more water it will flow outwards through the side tube.
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Interestingly, the volume expelled through the side tube
would be equal to the volume of water added. Thus we
presumed that if we could immerse the rat paw into the
apparatus pre-filled with water, it would displace water.
Moreover, the volume of water displaced by the paw
would be equal to its volume. The larger diameter of the
main tube provides easy visibility and immersion of rat
paw through it.

Calibration of the apparatus:

In order to ensure that the developed apparatus works
properly and accurately, we carried out calibration of the
apparatus. The calibration was carried out by addition of
standard volume of water into the prefilled chamber of
the apparatus. The water displaced through the outlet
was collected into a pre-weighed microcentrifuge tube.
The final weight of the microcentrifuge tube with
displaced volume of water was determined. The density
of the water used was also noted. Using the weight of
displaced water collected in the centrifuge tube and the
density of water, the volume of displaced water was
determined.

3. RESULTS AND DISCUSSION:
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Figure 1: Developed apparatus for determination of paw volume

Calibration of the apparatus:

To the pre-filled apparatus, different volumes of water
(0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0
mL) were added. Each time the displaced quantity of
water was collected into a pre-weighed microcentrifuge
tube. The volume of displaced water was determined
(Table 1). The experiment was carried out in triplicate.
Figure 2 shows the calibration plot obtained with the
developed apparatus. The obtained plot was linear with a
high R? value of 0.983. Thus it was confirmed that the
apparatus is useful for the determination of volume.

Table 1: Data of calibration plot

Volume of water added Volume of determined by the
(mL) developed method + SD (mL)
0.05 0.180+0.047
0.1 0.208+0.035
0.2 0.253+0.045
0.3 0.337+0.020
0.4 0.447+0.105
0.5 0.587+0.007
0.6 0.682+0.073
0.7 0.671+0.048
0.8 0.776+0.067
0.9 0.872+0.078
1.0 1.033+0.045

12 4

y =0.8753x +0.1079
R?=10.9833
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Figure 2: Calibration plot of water displacement for the developed
apparatus

4. SUMMARY AND CONCLUSIONS:

A new apparatus was developed for the determination of
paw volume of rats. The calibration plot obtained with
the developed apparatus was linear with a high R? value
of 0.983. Thus it was confirmed that the apparatus is
useful for the determination of rat paw volume.
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