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Introduction 

Pettersson, A., S. Einarsson and H. Kindahl: A study of the effects of inhibition of 
prostaglandin biosynthesis with Ounixin meglumine and later administration of 
prostaglandin F 2a on the intraluminal pressure variations in the isthmus of the oviduct 
in unrestrained gilts. Acta vet. scand.1993, 34, 125-131. -Three gilts were each equip
ped with 2 ultra-miniature pressure sensors, placed at 2 different points along the same 
isthmus of the oviduct. Following base recordings of isthmic intraluminal pressure, the 
gilts were treated with 2.2 mg flunixin meglumine (FM) per kg body weight. After FM 
treatment, the peripheral plasma levels of 15-ketodihydro-PGFza• the major metabo
lite of prostaglandin F2a (PGF2a), decreased within 30 min. The frequency of the pha
sic pressure fluctuations in the isthmus of the oviduct decreased after FM treatment. 
Exogenous administration of PGF2a increased the peripheral plasma levels of 15-keto
dihydro-PGFza· When administered at a dose of 0.1 mg, PGF2a produced an increase 
in the frequency of the phasic pressure fluctuations in the oviductal isthmus. When the 
PGF2a dose was increased to 0.5 mg, a marked increase in the base and total pressures 
was seen in addition to the increase in the frequency of the phasic pressure fluctuations. 

porcine; oviductal isthmus. 

The recording of intraluminal pressure varia
tions can be used as an indirect method for 
studying muscle contractions in tubular or
gans. 

increase through prooestrus and the first day 
of standing oestrus (day 1), after which it 
tended to decrease, with low pressures re
corded on days 3 and 4 (Pettersson 1991). The 
regulatory mechanisms of these cyclic varia
tions in intraluminal pressure are still not fully 
understood. Exogenous administered prosta
glandin F2a (PGF2a) has a contractile effect on 
the porcine myosalpinx, both in vitro, and in 
anaesthetized gilts, in vivo (Rodriguez-Marti
nez & Einarsson 1985). The purpose of this 

Cyclic variations of the intraluminal pressure 
in the porcine oviductal isthmus have been 
demonstrated in vitro (Rodriguez-Martinez et 
al. 1982 a) and in vivo both in anaesthetized 
(Rodriguez-Martinez et al. 1982 b) and unre
strained gilts (Pettersson 1991 ). In unre
strained gilts, intraluminal pressure tended to 
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study was to see if the intraluminal pressure in 
the isthmus of the oviduct in unrestrained gilts 
could be affected by a decreased endogenous 
prostaglandin production brought about by 
treating the gilts with the non-steroidal anti
inflammatory drug flunixin meglumine (FM) 
and if administration of PGF2a could reverse 
any such effect. 

Materials and methods 
Animals 
Three cycling mature Swedish Yorkshire gilts 
were used as test animals. They were housed 
indoors in a conventional stable and tested for 
signs of standing oestrus, in the presence of a 
fertile boar, by experienced personnel. Each 
animal was used only once. At least 1 week 
prior to initiating the study, the gilts were 
equipped with permanent jugular vein cathe
ters (Rodriguez & Kunavongkrit 1983) so that 
blood samples could be taken without disturb
ing the animal. Special care was taken to ac
custom the gilts to human handling, in order 
to avoid stress during the test period. 
The gilts were either in prooestrus or on the 
first day of oestrus during the test periods. 

Experimental Design 
Two ultra-miniature pressure sensors (PR-
249, Millar Instr. USA), placed at 2 different 
points along the same isthmus of the oviduct 
were used for monitoring intraluminal pres
sure variations (Henriksson et al. 1987). The 
atmospheric pressure on the day of operation 
was used as a reference value for the entire 
test period. Intraluminal pressure recordings 
were started 9:00 a.m. on the following morn
ing. After an initial 60 min period of intralu
minal pressure recordings, the gilts were given 
an intravenous injection of FM (Finadyne®, 
Schering Corporation, Kenilworth, USA) at 
the dose of 2.2 mg/kg body weight. The intra
luminal pressure recordings were discontin-
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ued for 60 min following the FM treatment af
ter which the recordings were resumed and 
continued for 60 min. Up to this point, blood 
samples were collected every 30 min. The an
imals were then injected with prostaglandin 
F2a (PGF2a) (Dinolytic®, Upjohn Limited, 
Crawley, England) intravenously, twice, with 
a 60 min interval separating the injections. 
Intraluminal pressure was recorded continu
ously until 60 min had elapsed after the last in
jection. Gilts nos. 2 and 3 were first treated 
with 0.1 mg and 60 min later, with 0.5 mg 
PGF2_, while gilt no. 1 was treated first with 
the higher dose and 60 min later with the 
lower dose. Blood samples were collected at 5 
and 10 min after receiving PGF2a and then 
every 10 min until 60 min had elapsed from 
the administration of PGFza· Prior to remov
ing the pressure sensors, it was confirmed that 
the pressure sensors had retained their proper 
positions. Sections were removed from both 
oviducts from each gilt for histological exam
ination under a light microscope. 

Blood Samples 
All blood samples were collected into hepari
nized Vacutainer® tubes (Becton and Dickin
son, USA) and immediately centrifuged. 
Plasma was removed and stored at -20°C until 
analysed by radioimmunoassay for concentra
tions of progesterone (Basu et al. 1976), oes
tradiol-178 (Boilertetal. 1973) and 15-ketodi
hydroprostaglandin F za (Granstrom & Kin
dahl 1982). The methods used have earlier 
been validated for the porcine species (Kuna
vongkrit at al. 1983). 

Calculations 
When calculating the results, all calculations 
were based on the recordings obtained from 
the distal pressure sensor. The proximal pres
sure sensor was used for determining the 
propagation direction of outburst of increased 
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Fig. 1. Example of the phasic pressure fluctuations 
in the isthmus. Rp: atmospheric pressure, bp: base 
pressure, pf: phasic pressure fluctuations. 

intraluminal pressure. The base line was set 
equivalent to the atmospheric pressure of the 
operation day. Intraluminal pressure could be 
described as being composed of a base pres
sure upon which phasic pressure fluctuations 
were superimposed (Fig. 1). The phasic pres
sure fluctuations could be arranged in a wavy, 
irregular or regular pattern with stable resting 
pressures and amplitudes. Outbursts of in
creased pressure were defined as marked in
creases in intraluminal pressure, where the 
lowest resting pressure of the phasic pressure 
fluctuations at the peak of the outburst was 
greater than the total pressure of the registra
tion period. The base pressure was defined as 
equivalent to the lowest resting pressure dur
ing a 5 or 10 min period. The total pressure 
was derived by adding the mean amplitude of 
the phasic pressure fluctuations determined 
for 2 nonconsecutive min when the gilt was 
relatively still, to the base pressure. The fre
quency of the pressure fluctuations was also 
determined. The base pressure, the total pres
sure and the frequency of the phasic pressure 
fluctuations were determined for 10 min peri
ods and two 5 min periods after each PGF2cx 
injection, in connection with each blood sam
ple. 

Results 
Flunixin treatment had a clear inhibitory ef
fect on the circulating levels of 15-ketodihy
dro-PGF2cx (Table 2). In all 3 gilts, the fre
quencies of the phasic pressure fluctuations 
decreased after treatment with FM. The total 
pressure recorded in gilt no. 3 was also lower 
after FM treatment (Table 1). The patterns in 
which the phasic pressure fluctuations were 
arranged did not change after FM treatment. 
No outburst of increased pressure occurred 
prior to or after FM treatment. 
Both injections of PGF2cx resulted in a large 
increase in the prostaglandin metabolite con
centrations (Table 2). 
Treatment with PGF2cx resulted in an increase 
in the frequency of the phasic pressure fluctu
ations. When the high dose of PGF2cx was 
used, a transient dramatic effect on the base 
pressure and the total pressure in the oviduc
tal isthmus was seen (see Table 2). This in
crease in intraluminal pressure was recorded 
simultaneously by both pressure sensors. 
No adhesions were observed when inspecting 
the oviducts after completion of the pressure 
recordings. The pressure sensors had retained 
their proper positions. No differences were 
seen when histological preparations from 
both oviducts of each animal were compared 
under a light microscope. 

Discussion 
The results from this study indicate that en
dogenous prostaglandins are involved in 
maintaining the intraluminal pressure in the 
oviduct during prooestrus and day 1 of the 
oestrous cycle. 
Exogenous administration of drugs often re
sults in unphysiological drug tissue levels. The 
observed effects might therefore be a result of 
the dose used, rather than of the drug's phys
iological effect. By studying the effect of a de-
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creased endogenous production of prosta
glandins on the intraluminal pressure in the 
oviductal isthmus, possible pharmacological 
effects of PGF2" could be avoided. 
Flunixin has been shown to be a potent inhib
itor of prostaglandin synthesis in the porcine 
species ( Odensvik et al. 1989). In the present 
study, 15-ketodihydro-PGF2" levels in periph
eral circulation had decreased within 30 min 
after FM treatment. This is in line with the re
sults obtained by Odensvik et al. (1989), who 
found that 15-ketodihydro-PGF2" levels in 
peripheral circulation decreased within 20 
min after FM treatment. Further, low levels of 
15-ketodihydro-PGF2" were maintained for 
5-6 h ( Odensvik et al. 1989). It is likely that 
FM treatment affects the biosynthesis of pros
taglandins in all tissues, including that which 
occurs in the oviduct. It has been shown that 
PGF2" when administered both in vitro and in 
vivo in anaesthetized gilts stimulates oviduc
tal contractility (Rodriguez-Martinez & Ei
narsson 1985). Furthermore, the decrease in 
the frequency of the phasic pressure fluctua
tions seen after FM treatment in the present 
study, indicates that the endogenous prosta
glandin biosynthesis is involved in maintain
ing the intraluminal pressure in the isthmus of 
the oviduct during the period studied. During 
the periovulatory period, when intraluminal 
pressure in the oviductal isthmus is high (Pet
tersson 1991 ), high levels of PGF2" have been 
found in the porcine oviductal fluid (Rodri
guez-Martinez et al. 1983). The prostaglandins 
produced in the oviduct may have a stimulat
ing effect on the myosalpinx during this pe
riod (Rodriguez-Martinez et al. 1983). Recog
nizing the need for further studies, it is 
possible that the decrease in the total pressure 
seen in the isthmus on day 1 (gilt no. 3) may be 
a result of decreased levels of prostaglandins 
in the oviductal fluid. The lack of dramatic ef
fects on the base and total pressures after FM 
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treatment in gilts nos. 1 and 2 was not surpris
ing since other factors, including the rich adre
nergic innervation of the isthmus (Rodriguez
Martinez et al. 1982 c), are involved in 
maintaining oviductal intraluminal pressure. 
In the present study, treatment with PGF2" 

consistently increased the frequency of the 
phasic pressure fluctuations in an apparantly 
dose-dependant manner. The higher dose of 
0.5 mg also led to a marked increase in the 
base and total pressures. It would seem that 
0.1 mg PGF2" had a more physiological effect 
on the oviduct while a cramp-like condition 
was induced when 0.5 mg was administered. 

Conclusion 
Flunixin meglumine treatment resulted in a 
marked decrease in circulating levels of 15-ke
todihydro-PGFza· The decrease in endoge
nous prostaglandins resulted in a decreased 
frequency of the phasic pressure fluctuations 
in the isthmus of the porcine oviduct. Exoge
nous administration of PGF za had the reverse 
effect. The results from this study support the 
theory that the endogenous prostaglandins 
are involved in maintaining the intraluminal 
pressure in the porcine isthmus of the oviduct 
during prooestrus and oestrus. 
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Sammanfattning 
Effekten av prostaglandinsynteshiimning med flu
nixin meglumin med efterfoljande administrering av 
prostaglandin F2api1 intraluminella tryckvariationer i 
istmusdelen av iiggledaren hos gris. 

Tre gyltor utrustades med 2 tryckmiitare placerade 
pA 2 olika punkter liings samma iiggledares isthmus. 
Efter en inledande period med miitningar av det 
intraluminella trycket behandlades gyltorna med 2,2 
mg flunixin meglumine (FM) per kg kroppsvikt. 
BlodplasmanivAerna av 15-ketodihydro-PGF2a i 
perifera cirkulationen sjonk inom 30 minuter efter 
FM behandlingen. Frekvensen av de fasiska 
tryckfOriindringarna sjonk likasA efter FM behand
lingen. En kraftig stegring av blodplasmanivAerna av 
15-ketodihydro-PG2a pAvisades efter exogen 
tillfOrsel av PGF2_. Behandlingen med 0,1 mg 
PGF2a resulterade i en okad frekvens fasiska tryck
fluktationer, medan 0,5 mg PGF2a resulterade i en 
okning av sAviil basala trycket, totala trycket som av 
frekvensen fasiska tryckfluktationer. 
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