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I1. PERFUSED RAT KIDNEY PREPARATION

D. Rees

l. Introduction

Before describing the RES-DEL equipment and experimental protocol adopted for the perfusion/per-
ifusion of RS-I mammalian solution (Fig. 1) using the isolated rat kidney, | should like to briefly
describe the basic components of the Res-Del Perfusion system and the versatility of the horizon-
tally designed Res-Del bath in its ability to accomodate a variety of different perfused/perifused
isolated tissue/organ preparations.

—RS-1 MAMMALIAN SOLUTION

( after Rees,1985)

Component RS-1 (mOsmoles)

KClt 5.0

NaCl 110.0

(IONIC) CaCl, 1.2
MgCl, 0.45

NaHCO4 25.0

(BUFFER)* BES 5.0
D-glucose 10.00

glycerol 0.11
L-aspartate(Nat) 0.02

(SUBSTRATES)> L-glutamated(Na*) 0.30
L-glutamine 0.40
DL-carnitine 0.05

choline chloride 0.01

cocarboxylase (TPP) 0.043

Insulln (Porclne) 25.0 mIU/L

[ % aerate with 95% 0/ 5% COy ]

[ pH 7.23 - 7.41 + 0.05 9 20-37 oC )

Fig. 1: Composition of Res-Del RS-I-solution

The Res-Del bath affords a means of simultaneous perfusion and perifusion of isolated organs or
simple perifusion of tissue biopsies from the mouse, rat, guinea pig or rabbit for physiological and
pharmacological functional assessment.

Basically, the design of this horizontal bath has been shown to maintain isolated organ/tissue pre-
parations at temperatures of 10-37°C by direct heating of the saline in the inner bath compartment
with the temperature monitored, and thereafter controlled, by a microprocessor designed temperature
unit. Direct aeration of the perfusing saline is maximised by a glass sintered aerator module and
provides optimal mixing of the saline ingredients or 'test’ substances.

The translucent, open design of the RES-DEL bath in combination with the optically transparent
Sylgard resin floor makes fixation of isolated preparations and on-going microscopic examination,
surgical, physiological and pharmacological manipulations an easy task for technicians, students and
research professionals. The patented slit-flow design and weir-choke spillway facilitates a unique
non-vibrational, laminar-flow exchange of saline for even the most delicate of preparations even
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Fig. 2: RES-DEL Bath

during rapid perifusion rates of 4-1000 cm®min. The latter facility has proved most benificial during
perifused or microphoretic applications of pharmacological agents.
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Fig. 3a: RES-DEL Perfusion Set-up
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Fig. 3b: Placement of RES-DEL Perfusion Set-up

The perfusion system has been designed to allow simple gravitational or pump-assisted fluid input
and more importantly, simple, gravitional fluid overflow so eradicating the need for currently used
cumbersome and troublesome suction-pump techniques (Fig.3b). In addition, the system occupies a
central position to, and is compatible with existing conventional apparatus so accentuating equip-
ment currently under-utilised with conventional, vertical isolation bath systems.

Fig. 4 to 9 indicate how the basic features of the RES-DEL bath have been used for the examination
of different types of isolated organs and tissues in student laboratory exercises and more demanding
research studies.

il. Application of the RES-DEL Perfusion System

In Fig. 4 the classical phrenic nerve-hemidiaphragm muscle preparation is shown diagrammatically
as an example of a skeletal nerve-muscle preparation per se and illustrates how simultaneous me-
chanical and/or electrophysiological (microelectrode) measurements may be achieved. Additionally,
perifused or microphoretic (localised) application of ‘test’ drugs can be performed during electrical
stimulation of the preparations by either indirect (neural) stimulation of nerve fibres via suction elec-
trodes (Fig. 5) or direct field/transmural stimulation using conventional platinum electrodes.

In Fig. 6 the ability of the RES-DEL system to facilitate 'control’ vs 'experimental’ examination of
such preparations is depicted.

The identical experimental set-up can perform comparable examination of the physiological/phar-
macological characteristics of gastro-intestinal/urino-genital tract and blood vessel preparations of
even the smallest of biopsies. The ability of the suction electrodes (Fig. 5) to electrically stimulate
fine nerve branches in the perivascular beds of visceral preparations has proved an invaluable tool
in pharmacological bioassay experiments.

in this mode of operation fixed cannulae have allowed the Res-Del bath to be utilised to study the
classical "Langendorif” and/or 'working’ rat heart preparation (Fig. 8a) or even a combined heart-lung
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Fig. 4: Skeletal of the RES-DEL perfusion system
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Fig. 5. Suction electrode arrangement
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Fig. 6: RES-DEL perfusion system with conventional neurophysiological accessories
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Fig. 7: Visceral muscle preparation
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Fig. 8 a: RES-DEL isclated heart preparation

perfusion perifusion
of aorta

— tracheal cannula

inferior
vena cava

Fig. 8 b: Heart-iung preparation
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