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| NTRODUCTI ON

The versatile design of the ResDelPerfusion Bath System(see Figs. 1,4 &5) allows for
alimtless variety of tissue/organ preparations fromdifferent mammalian species to be
utilisedin physiological and pharmacol ogi cal experimentation (Rees, 1989 a,b) far in
excess of that currently afforded by ol der, vertically desi gned organ chanber
appar at us.

The ResDel Perfusion Bath with its Sjgardresin-base floor allows for different
types of visceral and skel etal nerve-nuscle preparations to be securely positioned
horizontally within the central conpartment (see Figs. 4,5 & 14) to measure both
mechani cal and el ectrophysiol ogi cal events under varying physiol ogical and
phar macol ogi cal conditions.

The advant ageous hori zontal alignment of tissue/organ preparations withinthe Res
Del perfusion bath all ows for stereozoommicroscopes to be used to further aid the
operator for ongoing, visual inspection, dissection, biopsy acquisition and
mechani cal and el ectrical mani pul ati ve procedures to be perforned on isol at ed
preparations without unduly disturbing their functional activity.

The superior flow, aeration and tenperature control features incorporated into the
ResDel perfusion/perifusion bath has been proven in teaching and research
experinentationto sustainthe functional viability of isolated tissues stored non-
perifused at 8-12 °C for several days (1-11) and equally, tissues and organs
per fused/peri fused at instutenperatures for up to 3 days using ResDe RS-
mamal i an sol uti on.

I'n conparison to non-perifused, verical organ chanber systenms which use a nyriad of
taps, tubes and coils to control the environment of quas-physiological sali nes,
formul ated over the | ast 80 years, ResDe technol ogy has been denonstrated to
significantly reduce (> 60% the nunber of animals sacrificed in both teaching and
research sinply because the sane technol ogy can accormodat e and physi ol ogi cal |y maintain
over extended invitrotime periods (eg. 1-14 days), the heart, lung, liver, kidney
and visceral /skel etal tissue preparations fromthe same ani mal, eg. mouse, rat, guinea

pi g.



EXPERIMENTAL METHODOLOGY

Pr otocol

Peri fusion of isolated uterus preparations fromdiestrus/oestroaen-sensitized
rats previously stored @8 °Cfor 1 - 6 days in ResDd RS-I namal i an
sol ution and examned in a ResDel 589 perfusion bath at 35.0 £ 0.4°C.

Preparations

Al'l uterine preparations exam ned in the ResDel 589 perfusion bath were
aligned horizontally within the central conpartnent of the bath (Fig.4) and
totally subrmerged during perifusion of ResDel RS-1 manmal i an sol ution which
was continuously aerated w th carbogen (95% C0, / 5% 0,) .

Contract!lity

Gass FT 03 isonetric force-displacenment transducers were aligned horizontally
(Fig.14) to neasure changes in length tension of the uterine nuscle
preparations. Each 1.0 cmlong uterine preparati on was secured to the Sygard
resin-base floor of the central conpartment with fine steel pins (Fig.5) and
then attached to the transducer rod at T.., 1.0 g.

Perfusate
ResDel RS- 1 manmmal i an sol ution: | Ox concentrate; batch No.9103; expiry 08/ 89
(I muno- chem cal Products Ltd, NZ)

Phar macol ogy

(a) Techniques

Al'l pharnacol ogi cal agents were adm nistered at their final concentrations
usi ng ResDe RS-1 nmanmal i an sol ution as the sol vent medi umand either,

(i) per fused/per i fused at 1 - 40 m/mn at the experinental
t enperature, or,

(ii) topically applied at the experinental tenperature via a
m cropipette positioned within 5 nmof the 'target’ area of the
preparation during perifusion of the bath at 4.0 m/mn.

(b) Drugs
Meclofenamate Sodium Monohydrate: Lot A, PD 45330- 15K;
(Parke-Davis, USA)

Oxytocin: (Lot 44F-0332; Signma Chemical Co., USA)
ProstaglandinPGF,} ( Si gma Chemni cal Co., USA)

Indomethacin; ( Si gma Chemical Co., USA)



EXPERI MENTAL RESULTS

Experiments E 1/E. 2:

Prelim nary experinments denonstrate the retention of both receptor sensitivityto
epi nephrine, norepi nephrine and acetyl choline and i nherent contractility of uterine
preparations fromthe diestrus rat after storage @8 °C for 1-6 days and/or perifusion
@ 15-35 £ 0.4 °C using ResDe perfusion technol ogy.

Experinent E. 3:

Thi s experinent was conducted by 3rd-year neuropharmacol ogy students utilising a Res
Del 589 perfusion bath assenbly (see Figs. 1, 4 &5) whereby sinmultaneous exam nation
of control(C) and experimental (E) rat uterus preparations was conducted under the
sane controlled conditions of perifusion flow and tenperature.

In this experimental procedure indomethacin was used to bl ock the prostagl andi n- medi at ed
contractions in the oestrogen-sensitised rat uterus.

The evoked contractures to topically applied oxytocin and PG~,, shown in both fresh
bi opsi es of the rat uterus and after they were perifused @25.0 + 0.4 °Cfor 16 hrs with
5 x 10"" Mindonet hacin, suggests that oxytocin acts both directly and indirectly
(via PCs) to stimulate nyometriumcontractility inthe rat uterus.

Experinent E. 4:

The dose responsi veness of the diestrus rat uterus to topically applied oxytocinis
shown under the control | ed conditions of perifusion flowand tenperature afforded by the
Res-Del perfusi on bat h.

Various doses of neclof enanate were tried to ascertain an affective concentration that
woul d, during perifusion of this drug, result in sinmultaneous inhibition of PG synthesis
and bl ockade of PG receptors as reported by Bernal et al.(1991). As denonstrated by
t hese aut hors, mecl of enamate at 10'* Mresulted in a fast (< 1 nmin) cessation of
spont aneous contractility which was sustai ned over 15 m n during perifusion of the drug.

Interestingly, there appeared to devel op over this experinmental perioda 100-fold
decrease i n the oxytocin receptor responsi veness. Wether this was due to a down-
regulation of the PG receptors as suggested by Bernal et al.(1991) for concentrations
of necl of enamate > 10"° Mwoul d need to be checked by topical application of PGR<* and
PGE;.

The final phase of this experinent denonstrated that the observed decreased
responsi veness to oxytocin was conpl etely reversed upon re-perifusion over a 30 min
period with ResDel RS-I manmmal i an sol uti on.



Experiment E. 5:

In a anot her set of experinments the effect of peri fusing 2.5-5 x 10"" M
mecl of enamat e was i nvestigated on uterine preparations stored for 2 and 6
days inviro@8 °C in ResDel RS-1 manmal i an sol ution.

Inbrief, thelatter results indicated that the effectiveness of necl of enamat e
in bl ocki ng oxytocin-induced contractures is still evident in long-termstored
preparations and that even during 50 mn perifusion with 5 x 10"* M
mecl of enamat e t he response to topical |y applied oxytocin was retained.

COWENT: The rat uterus experinments (E.I-5) indicate that even after 1 -
11 days storage at 8 °C in ResDe RS-1 solution, inherent
rhythm city and pharmacol ogi cal responsiveness in these uterine

bi opsi es persisted for a further 2 days during perifusion at 15 -
35 °C.

Ret enti on of receptor-specific acti on was evident in uterus
bi opsi es from di estrus/oestrogen-sensitized rats, whereby, it can
be seen that while the spontaneous contractility that persists
after storage in ResDe RS-1 manmal i an solution is effectively
bl ocked by mecl of enamat e, an i nhi bitor of both prostagl andin
synthesis and PGF,<* receptors, the sensitivity of the oxytocin-
receptors to m cronol ar concentrations of topically applied
oxytocin was still evident.

Rees, D. (1989a). Consideration of the inorganic and organic
conposi tion of mamral i an perfusion solutions. In: Doring HI &
Dehnert H, eds. Isol ated Perfused Organ Preparations. March:
Bi onesst echni k- Verl ag March QibGH, 5: pp 85-94.

Rees, D: (1989b). Isol ated Perfused Kidney. In: Doring Hl &
Dehnert H, eds. Isol ated Perfused Organ Preparations. March:
Bi omesst echni k- Verl ag March GrbH, 5: pp 123-132.

Bernal, A L, Buckley, S., Rees, CMP. & Marshall, J.M (1991).
Mecl of enamat e i nhi bits prostagl andi n E bi ndi ng and adenyl cycl ase
activation in human myometrium Journal of Endocrinol ogy 129, 439
445,



E.1 Functional viability of isolated rat (DIESTRUS) uterus preparations following long-term
storage at 8°C in Res-Del® RS-l mammalian solution

Date: 26-06-86
Animal species: Rattus norvegicus

Uterine preparation stored @ 8.0 °C for 7 days in RS-I mammalian solution

CHART DIRECTION - LEFT to RIGHT

after 15 mins @ 35.2 + 0.4 °C pH 7.44

after 45 mins @ 38.4 + 0.4 °C
pH 7.49

after 25 mins @ 35.4 + 0.4 °C
pH 7.45

after 45 mins @ 35.2 + 0.4 °C
pH 7.42




K. 2 Functional viability of isolated rat (DIESTRUS) uterus preparations following long-term
storage at 8°C in Res-Del® RS-I mammalian solution

Date: 30-06-86
Animal species: Rattus norvegicus
Preparation: ovary + horn

Exp. cond: Uterine preparation stored @ 8.0 °C for 11 days in RS-l mammalian
solution and examined @ 35.0 + 0.4 °C

Days in vitro = 11 cal.- tim

CHART DIRECTION - LEFT to RIGHT

after 90 mins perifusion

|

30sec 120sec
10° M adrenaline - topically applied during perifusion of RS-/ @ 1.0 ml/min

after 210 mins perifusion
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10° M noradrenaline - topically applied during perifusion of RS-/ @ 1. 0 ml/min



after 240 mins perifusion

n
10° M acetylcholine

Preparation perifused (5) 1.0 ml/min with RS-I (g) 15.2 + 0.4 °C for 22 hours

Date: 01-07-86 Days in
vitro =12

l | exsoacc

@30 + 0.4°C

@ 37.0 + 04 °C

|1.0g




Preparation perifused @ 1.0 ml/min with RS-l @ 15.2+ 0.4 °C for 22 hours

Date: 02-07-86 Days in
vitro = 13

perifused @ 1.0 ml/min with RS-1 (5) 35.2 + 0.4 °C

after 15 mins perifusion

.___l_ — e

Preparation perifused @ 4.0 ml/min with 5 x 10% M indomethacin @ 35 + 0.4 °C

After 60 mins perifused with
5 x 10% M indomethacin

120sec



E. 3 The effect of oxytocin, PGF,,with/without indomethacin on the isolated rat
(OESTROGEN-SENSITISED) uterus perifused with Res- Del® RS-l mammalian solution

Date: 11-09-90
Animal species: Rattus norvegicus

Exp. cond: LEFT Res-Del® perfusion bath = Control (C)
RIGHT Res-Del® perfusion bath = EXPERIMENTAL (E)

CHART DIRECTION - RIGHT to LEFT
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2.5 x 10° M oxytocin (topically applied)



after 15 mins re-equilibration in RS~ mammalian solution @ 35.0 + 0.4 °C

CHART DIRECTION - RIGHT to LEFT

(E)

10® g/ml PGF, (topically applied)

©)

2049

10* g/ml PGFm(topically applied)

(C) preparation perifused overnight in RS-I mammalian solution @ 25.0 + 0.4 °C
(E) preparation perifused overnight in RS-l mammalian solution + 5 x 10"’ M
indomethacin @ 25.0£0.4 °C

Date: 12-09-89 Days
invitro=1

after 2 hrs perifusion with RS-1 + 5 x 10'” M indomethacin (P> 24.6 + 0.4 °C
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increase temperature of (C) and (E) perfusates to 35.0 + 0.4 °C

CHART DIRECTION - RIGHT to LEFT

Drugs applied topically during perifusion of (C) and (E) baths @ 1.0 ml/min

(E) spontaneous contractility blocked
for 15 hrs in RS-l + 5x 107 M
indomethacin

(C) RS-

2.5 x 10% M oxytocin (topically applied)

(E) spontaneous contractility blocked
for 16 hrs in RS-l + 5x 107 M
indomethacin

(C) RS-

|20,

10% g/ml PG, (topically applied)



4  The effect of oxytocin with/without Meclofenamate on the isolated rat (DIESTRUS)
uterus perifused with Res-Del® RS-I mammalian solution @ 35.0 £ 0.4 °C

Date: 08-10-91
Animal species: Rattus norvegicus

Exp. cond: Uterine preparation examined @ 35.0 + 0.4 °C in RS-l mammalian solution

CHART DIRECTION - RIGHT TO LEFT
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2.5 x 10° M oxytocin



CHART DIRECTION - RIGHT TO LEFT

spontaneous contractions
25x 10 M BLOCKED after 1.0 min 10* M meclofenamate
oxvtocin

after 15 mins. perifusion with

10* M meclofenamate
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2.5 x 10° M oxytocin

10"* M meclofenamate washed off during perifusion with RS-I @ 4.0 ml/min

iEui hisadnaaanunass ey
 fsaad biand 8o 0 E B

after 10 mins

—1
; e Aonod sosed PRSEs FaNE sanny pawes sy 3‘_- i :li‘

| |
2.5x 10®° M oxytocin
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2.5 x 10®° M oxytocin



E.5 The effect of oxytocin with/without Meclofenamate on the isolated rat (DIESTRUS)
uterus perifused with Res-Del® RS-l mammalian solution

Date: 09-08-91
Animal species: Rattus norvegicus

CHART DIRECTION - LEFT to RIGHT

time base’ t*cm/min
amplitude: 1,0 g/cm

Left uterine preparation stored @ 8.0 °C for 2 days in RS-I mammalian solution

(5) 35.0 + 0.4 °C

= ON = OFF

R L] | |
25x 10 M 5x10° M25x10%°M
oxytocin meclofenamate oxytocin

Right uterine preparation stored @ 8.0 °C for 6 days in RS-l mammalian solution

(g>35.0 + 0.4 °C

& ;
2.5 x 10® M oxytocin - topically applied during perifusion @ 4.0 ml/min




CHART DIRECTION - LEFT to RIGHT

after 25 mins perifusion with RS~I1 (5) 4.0 ml/min @ 35.0 + 0.4 °C

| |
25x10" M STOP perifusion and
oxytocin ADD 5 x 10° M meclofenamate

after 20 min perifusion with 10° M meclofenamate

>2 x 10° M meclofenamate

after 20 min perifusion with 2 x 10° M meclofenamate

>5 x 10° M meclofenamate

after 10 min perifusion with 5 x 10° M meclofenamate

Pl

2.5 x 10° M oxytocin - topically applied to meclofenamate-blocked uterus



