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Summary
1. In four out of seven experiments, prostaglandin-like activity was detected

in prevertebral venous blood from the superior cervical ganglion, collected
during and after preganglionic nerve stimulation.

2. Prostaglandins E,, E,, F;, and a prostaglandin A were identified using sol-
vent partition, column and thin-layer chromatography and bioassay techniques.

3. The release of PGF,, was confirmed by combined gas chromatography-mass
spectrometry.

Introduction

The release of prostaglandins in association with known chemical transmitters has
been demonstrated in response to stimulation of nerves to several tissues. These
include rat diaphragm (Ramwell, Shaw & Kucharski, 1965 ; Laity, 1969), rat adipose
tissue (Shaw, 1966 ; Ramwell & Shaw, 1968), dog spleen (Davies, Horton &
Withrington, 1968 ; Ferreira & Vane, 1967), rat stomach (Coceani, Pace-Asciak,
Volta & Wolfe, 1967 ; Bennett, Friedmann & Vane, 1967), and the central nervous
system (Ramwell, Shaw & Jessup, 1966 ; Ramwell & Shaw, 1966 ; Bradley, Samuels
& Shaw, 1969).

This work concerns the release of prostaglandins from the cat superior cervical
ganglion as a result of preganglionic nerve stimulation.

Methods

Seven cats weighing 2-:2-4 kg were used. Anaesthesia was induced with ether and
maintained with an intravenous dose of chloralose (70 mg/kg).

The isolation of the right superior cervical ganglion followed the classical tech-
niques of Kibjakow (1933), Feldberg & Gaddum (1934) and Perry (1953), but the
perfusion was performed by a method similar to that used by Jones & Quilliam
(1967).

The superior cervical ganglion, the common carotid, the external carotid and the
lingual arteries on the right side, and the right prevertebral vein and left external
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jugular vein were cleared. All other blood vessels in the vicinity of the right superior
cervical ganglion were tied off. The cat was then given heparin (150 1U/100 g i.v.).

The right lingual artery was connected via a rubber tube and polyethylene cannula
to the left external jugular vein. This bridge was then clamped (position (iii), Fig. 1).
A cannula, through which modified Locke’s solution could be passed, was inserted in
a retrograde direction into the right external carotid artery. By clamping at position
(ii) (Fig. 1), blood flow was maintained through the superior cervical ganglion and
the right prevertebral vein was then cannulated with a polyethylene tube.

When clamps were applied at positions (ii) and (iii) (Fig. 1), blood from the right
common carotid artery perfused the ganglion and was collected from the pre-
vertebral vein. With positions (i) and (iii) clamped, and position (ii) unclamped,
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FIG. 1. Diagram of the arrangement for alternate perfusion of the superior cervical ganglion
of the cat with Locke’s solution and the cat’s own blood.
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perfusion of the ganglion with modified Locke’s solution, under a pressure of 120
mmHg took place (1 mmHg=1-333 mbar).

The Locke’s solution, as modified by Perry (1953), contained double the usual
amount of glucose. Choline (1 pg/ml) and eserine (10 pg/ml) were added to it.
This solution was filtered, warmed to 37° C and aerated with pure oxygen.

The preganglionic nerve to the superior cervical ganglion was cut proximally to
the ganglion and stimulated electrically via platinum electrodes. Liquid paraffin
was poured over the electrodes and nerve to provide a localized stimulus. Gang-
lionic transmission was monitored by recording, on a smoked drum, the retraction of
the right nictitating membrane, using an isotonic frontal writing lever. The vagus
nerve was ligated both pre- and postganglionically.

When the dissection was completed and the collection of blood samples about to
commence, the cat was artificially ventilated with a respiratory pump.

Collection of blood samples

Positions (i) and (iii) (Fig. 1) were clamped and the superior cervical ganglion was
perfused initially with modified Locke’s solution for 3 minutes. A clear effluent
from the ganglion confirmed the absence of blood leaking into the ganglion per-
fusate. Position (ii) was then clamped and position (iii) followed by position (i)
were unclamped. This procedure allowed any cell debris which might have ac-
cumulated near clamp (i) to be washed into the lingual artery rather than through
the ganglion, and it was always applied when changing from Locke to blood
perfusion of the ganglion. After 10 s, clamp (iii) was replaced and the blood flowed
through the ganglion to be collected from the prevertebral vein.

The blood was allowed to flow through the ganglion for 3 min and the effluent
discarded ‘before an initial control period of a 1 h (three experiments) or a 30 min
(four experiments) blood sample collection was taken.

Clamps (i) and (iii) were then applied and clamp (ii) was released. A 5 min
‘washover’ period with modified Locke’s solution followed in order to remove the
dead space between the control and subsequent test sample. A similar ‘washover’
period of 5 min was repeated between each of the collected blood samples.

A “test’ period of 1 h or 30 min blood collection then followed. During this
period a supramaximal electrical stimulus of 10-30 V, frequency 10 Hz, and dura-
tion 0-5 ms was applied to the preganglionic nerve fibres. After a 5 min ¢ washover’
period, a second control sample of 1 h or 30 min blood collection was taken.

All the blood samples were collected in ice-cooled tubes and stored at —15° C
until extraction.

Extraction procedure

The rate of blood flow through the superior cervical ganglion was fairly slow
(approximately 1-5 ml/h), and only small volumes of blood were collected. Whole
blood was diluted with an equal volume of redistilled water in order to haemolyse
it. The pH of this solution was adjusted to 3 with concentrated HCI and it was
extracted 3 times with ten volumes of ethyl acetate. A large volume of ethyl acetate
was used in order to prevent emulsification of the sample. The bulked ethyl acetate
fractions were then subjected to a solvent partition system summarized in Fig. 2
and similar to that described by Horton & Main (1967).
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Silicic acid column chromatography

Three grammes of silicic acid (Biorad Laboratories, minus 325 mesh) was used
for 10 mm i.d. glass columns. It was activated by heating for 1 h at 110° C. After
cooling, it was suspended in heavy petroleum, poured into the column and washed
with more petroleum to remove impurities. The silicic acid column was then
washed with 30% ethyl acetate in benzene.

The dried residue from the solvent partition procedure was dissolved in 1 ml of
309% ethyl acetate in benzene and applied dropwise to the column with a Pasteur
pipette. The residue flask was then washed with a further 2x1 ml and 2 x2 ml
portions of 309 ethyl acetate in benzene. These separate washings were applied
dropwise to the column. Thus, 7 ml of the first 20 ml 309 ethyl acetate in benzene
elution fraction was used for transferring activity from the residue flask on to the
column. After drying the residue flask, 1 ml of redistilled water was added and the
solution was assayed to ensure that no biological activity had been left in the flask.

The columns were eluted under reduced pressure at a rate of approximately
1 ml/min with increasing concentrations of ethyl acetate in benzene, namely 30%
(60 ml) ; 40% (250 ml) ; 80% (100 ml) ; followed by ethyl acetate (40 ml) and finally
methanol (50 ml) which removed the most polar substances from the column.

The eluates from the column were evaporated to dryness. The 30% ethyl acetate
in benzene fractions were dissolved in 1 ml of 0-99% saline and all other fractions
in 1 ml of redistilled water. All the samples were bioassayed on the rat fundus
and/or the ovariectomized rat uterus. The fractions from the column in which
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Adjust pH
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Evaporated to dryness
Petroleum spirit & > 679%, Ethanol
b.p. 40-60° C (15 ml)
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Evaporated to dryness
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FIG. 2. Outline of extraction procedure.
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prostaglandins of the A series could be eluted (30% ethyl acetate in benzene) were
also assayed on the cat blood pressure preparation. Similarly, the fractions where
prostaglandins of the F series could be eluted (809, ethyl acetate in benzene) were
additionally assayed on the rabbit jejunum preparation.

Fractions with biological activity were stored at —15° C for further investigation.

Thin-layer chromatography

The detailed preparation, loading and running of thin-layer chromatography
plates and the solvent systems used were described by Horton & Main (1967).

Glass plates of dimensions 20 x5 cm were used. The plates for use in the Al
solvent system (Gréen & Samuelsson, 1964) were coated with a 0-25 mm layer of
silica gel G (Merck) whereas those for use in the AII solvent system were coated
with a similar layer of silica gel impregnated with 49 silver nitrate. The plates
were dried and activated by heating at 110° C for 1 hour. They were then stored
in a desiccator over self-indicating silica gel crystals, until required.

Pure prostaglandins and active extract fractions were applied in redistilled
methanol to the thin-layer plates with an Agla micrometer syringe. The following
authentic prostaglandins were used on marker plates: E,, E;, Fi,, Fa, A; and A,
but only two such prostaglandins were applied as spots to each plate. Twenty
microlitres of a 500 ug/ml authentic prostaglandin solution were used.

Biologically active extracts were applied in 0-1 ml methanol, as a band, to the
preparative plate. The flask containing the extract was washed with 2 x0-1 ml
methanol and these aliquots were also applied to the plate.

The thin-layer chromatography plates were developed in either the Al or AIl
solvent system of Gréen & Samuelsson (1964) and a 10 cm run was used. Marker
plates loaded with pure prostaglandins were always run at the same time as prepara-
tive plates. The marker plates were visualized by spraying with 109% phospho-
molybdic acid in ethanol, followed by heating to 110° C for 15 minutes.

The whole 10 cm run of each preparative plate was divided into zones and the
silica gel from each zone was scraped off. The silica gel from plates run in the AI
solvent system was extracted for prostaglandins by shaking it with 3x5 ml of
methanol. Each methanol suspension was centrifuged and the supernatant removed.
The combined methanol supernatants were evaporated to dryness and the residue
was dissolved in 1 ml of redistilled water. Each sample was stored at —15° C
until ready for bioassay.

The silica gel zones scraped from plates run in the AII solvent system were
extracted by initially adding 7 ml of redistilled water, taken to pH 3 with concentra-
ted hydrochloric acid, to them. This procedure precipitated the silver present.
This acidified aqueous suspension was then partitioned against 3 x 7 ml of redistilled
ethyl acetate. Each of these ethyl acetate/water suspensions was centrifuged and
clear supernatant ethyl acetate was collected. The combined ethyl acetate super-
natants were evaporated to dryness and the residue was dissolved in 1 ml of redis-
tilled water and stored at —15° C until bioassay.

Gas chromatography-mass spectrometry

The methyl ester/trimethylsilyl ether (Me/TMS) and the methyl ester/trifluoro-
acetate (Me/TFA) derivatives were prepared using the methods of Thompson, Los &
Horton (1970).
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The derivatives were prepared on a microscale using 0-5 ml stoppered tubes.
Samples were transferred to the tubes in 0-2 ml methanol, then evaporated to dryness
in vacuo. The samples were methylated at room temperature by reaction for 30 min
with a freshly prepared solution of diazomethane in diethyl ether-methanol (9:1).
After methylation, the samples were dried by the use of a fine jet of air. Trimethyl-
silyl ether derivatives were formed by the addition of 25 ul of bis (trimethylsilyl)-
trifluoroacetamide (BSTFA) to the methyl ester. Ten microlitre samples were injec-
ted on to the column after 3 h without removal of the BSTFA. Trifluoroacetates
were prepared by reacting the methyl esters for 2 h with 200 pl trifluoroacetic
anhydride which was then removed in a vacuum desiccator. The residue was
dissolved in 25 pl of hexane and 10 ul samples were injected on to the column.

Analyses were performed on an LKB gas chromatograph-mass spectrometer. The
column (1'5 m x 1-5 mm i.d.) was packed with 3% OV 1 on Supasorb AW, 100-120
mesh pretreated with dimethylchlorosilane in carbon tetrachloride. Column tem-
perature was 200° C or 190° C. The carrier gas, helium, flowed at 20 ml/minute.
All mass spectra were recorded at an electron voltage of 275.

Derivatives were made for 500 ng of authentic PGF,, since only purified extracts
with PGF,,-like activity were subjected to gas chromatography-mass spectrometry.
Ten microlitre samples of the appropriate PGF,, derivative were injected on to the
gas chromatograph column, the retention time for the authentic prostaglandin
being noted. A mass spectrum was taken at this time. A similar procedure was
applied to the samples from the experiments.

Biological assays
Smooth muscle preparations in vitro

Segments of various organs were suspended in an 0-5 ml or 4 ml organ bath and
longitudinal contractions were recorded isometrically with a force-displacement
transducer (Glass FT.03) on a Servoscribe pen recorder. A dose cycle of 4-7 min
with a contact time of 1-2 min was used for all preparations. All estimates of con-
tent were made by bracketing with pure prostaglandins.

Rat fundus. Longitudinal strips from the fundus of rats weighing 100-350 g were
prepared, as described by Vane (1957), and suspended in Tyrode’s solution at
37° C, vigorously gassed with oxygen.

Rat uterus. Single uterine horns from white Wistar strain rats, weighing 200-
350 g, which had undergone ovariectomy 14 days previously, were used. The
uterine horn was suspended in a 0-5 ml organ bath in de Jalon’s solution at
18-22° C gassed with air. These uteri were 5-10 times more sensitive to prosta-
glandins than uteri from non-ovariectomized rats and they lacked spontaneous
activity.

Rabbit jejunum. Proximal jejunum from rabbits weighing 1-3 kg was suspended
in Tyrode’s solution at 37° C gassed with air.

Guinea-pig ileum. Terminal ileum from guinea-pigs weighing 200-400 g was
suspended in Tyrode’s solution at 37° C gassed with air.

Cat trachea. Tracheae were obtained from cats which had been used for other
experiments and they were stored overnight in Krebs solution at 4° C. Two or
three rings of trachea were tied together with the muscle in alignment ; the cartilage
was removed. The preparation was suspended in Krebs-Henseleit solution at 37° C
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gassed with 5% CO; in O,. The inhibitory action of a prostaglandin was demonstra-
ted by adding it to the organ bath either 30 s before a dose of acetylcholine or after
acetylcholine had produced a sustained contraction (Main, 1964).

Assay preparations in vivo

Kitten blood pressure. A 500-700 g kitten was anaesthetized with pentobarbitone
sodium (40 mg/kg) injected intraperitoneally and anaesthesia was maintained with
a slow intermittent intravenous pentobarbitone sodium infusion (5 mg/ml). The
blood pressure was recorded from the carotid artery using a Statham transducer
attached to a Beckman-Offner Dynograph. Assay samples were administered in
0-99% saline by a rapid intravenous injection into the cannulated external jugular
vein and washed in with 0-2 ml of 0-99% saline (Horton & Jones, 1969).

Spinal cat blood pressure. Anaesthesia was induced in 0-7-2 kg cats using ethyl
chloride followed by ether. The two vagi were cut, the trachea cannulated and the
spinal cord cut at the level of the second cervical segment. The cat was artificially
ventilated. Blood pressure was recorded from the carotid artery and samples were
injected into an external jugular vein.

Rat blood pressure. Anaesthesia was induced in 300400 g rats using 259% urethane
(6 ml/kg) injected intraperitoneally. Samples were injected in 0-99% saline via the
right femoral vein and blood pressure was monitored from .the cannulated left
carotid artery using a Statham transducer attached to a Beckman-Offner Dynograph.

Recovery experiments

Thirty millilitres of cat blood at 37° C, containing 20 1U/ml of heparin, were
divided into six aliquots. Prostaglandins A,, E; or F., were added separately to
5 ml of cat blood to give final concentratio:ns of : prostaglandin (PG) E,, 100 ng/ml
and 500 ng/ml ; PGF,,, 100 ng/ml and 500 ng/ml ; PGA,, 500 ng/ml and 1 pg/ml.
The samples were extracted as in Fig. 2 and purified using silicic acid column
chromatography. PGA, was eluted from the column with 309% ethyl acetate in
benzene and bioassayed on the cat blood pressure preparation. PGE, was eluted
from the column with 409% and PGF,, with 809 ethyl acetate in benzene. PGE,
and F., were both bioassayed on the rat fundus preparation. The recoveries after
column chromatography were: <<5% (500 ng/ml PGA,); 14% (1 pg/ml PGA));
549 (100 ng/ml PGE,); 67% (500 ng/ml PGE)); 539% (100 ng/ml PGF,,) and
60% (500 ng/ml PGF;,). - '

Results 7
" Release of prostaglandin-like substances

In four out of .seven.experiments prostaglandin-like substances were detected in
the venous effluent from the superior cervical ganglion as'a result of nerve stimula-
tion (Table 1). In two of these experiments raised concentrations of prostaglandin
were detected in the blood sample collected after nerve stimulation as well as in the
sample collected during nerve stimulation. Identification of the prostaglandin

_released from the superior cervical ganglion has been attempted by chromatography
and parallel biological assay. The results are presented below..
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TABLE 1. Amounts of prostaglandin E-like material (ng PGE, equivalent released/min) detected after
column chromatography in each of the blood samples taken before, during and after nerve stimulation in
seven superior cervical ganglion experiments

Experiment Before nerve During nerve After nerve
number stimulation stimulation stimulation
(control (1)) (test) (control (2))
1 <02 240 <2
2 <025 0-5 14
3 1-3 22 27
4 0-7 <03 <03
5* <03 14 <03
6 <1 <1 <1
7 <3 <2 <15

* Prostaglandins F and A released in this experiment. The prostaglandins E were eluted with 409
ethyl acetate in benzene and assayed on rat fundus and/or rat uterus. All values are uncorrected for
recovery.
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FIG. 3. Silicic acid column chromatography of the sample taken during nerve stimulation in
experiment 1 (Table 1). Biological activity assayed on the rat uterus and expressed in terms
of ug of PGE;/20 ml elution fraction.
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Identification of prostaglandins

In the first experiment (Table 1) the venous blood from the right superior cervical
ganglion was extracted by the solvent partition procedure outlined in Fig. 2. The
material was chromatographed on a silicic acid column and the eluates were assayed
on the ovariectomized rat uterus. From the blood sample taken during nerve
stimulation, one peak of biological activity was eluted with 409% ethyl acetate in
benzene (Fig. 3), corresponding to the chromatographic behaviour of prostaglandins
E as found in the recovery experiments and in experiments by Horton & Main
(1967). The material from this PGE peak was purified further by thin-layer
chromatography on silica gel plates impregnated with AgNO; using the AII solvent
system of Gréen & Samuelsson (1964). About 859% of the biological activity of
this peak was recovered from the zone corresponding to the Ry value of PGE..
About 9% was recovered from the PGE, zone (Table 2).

The material eluted from the PGE, zone of the thin-layer plate was assayed in
parallel on four tissues in terms of PGE,. Like PGE,, the substance extracted from
the venous blood contracted the rat fundus, rat uterus and guinea-pig ileum but
inhibited contractions of the cat tracheal smooth muscle to acetylcholine. The assay
results on the four tissues agreed well quantitatively (Table 2). The highest index
of discrimination was 1-7. Similar results were obtained with the material from the
PGE; zone which was assayed in terms of PGE, (Table 2).

In three subsequent experiments similar evidence was obtained for the release of
prostaglandins of the E series as a result of nerve stimulation. On the basis of
thin-layer chromatography and parallel biological assay these prostaglandins were
further identified as a mixture of PGE, and PGE, in experiment 3 and PGE, alone
in experiment 5 (Table 2).

The samples collected in experiment 5 were purified by silicic acid column
chromatography. In the sample collected during nerve stimulation, three biologic-
ally active fractions were eluted from the column with 30%, 40% and 809% ethyl
acetate in benzene. These fractions which contracted the rat fundus, corresponded
to the chromatographic behaviour of prostaglandins A, E and F, respectively
(Table 3).

The material from the 309% ethyl acetate in benzene fraction was assayed on the
cat blood pressure preparation in terms of PGA;. The sample lowered the cat blood
pressure, a characteristic of the prostaglandins A (Horton & Jones, 1969). Approxi-
mately 200 ng of PGA, equivalent was identified in the sample, but after bioassay

TABLE 3. Amounts of prostaglandin (ng PG equivalent released/min) detected after column chromato-
graphy in the three 30 min blood samples taken in experiment 5 (Table 1)

Column chromatography eluant
(ethyl acetate in benzene)

Sample 30% (PGA) 40% (PGE) 80% (PGF)
Cat blood Rat Rat Rat
pressure fundus fundus fundus
Before nerve stimulation (control (1)) <15 <15 <03 3
During nerve stimulation (test) 7 375 14 1500

After nerve stimulation (control (2)) <15 <3 <03 <08

The PGA, PGE and PGF-like fractions were assayed in terms of PGA ;, PGE, and PGF,, respectively.
All values are uncorrected for recovery.
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there was insufficient material left for thin-layer chromatography and further
identification.

From recovery experiments using cat blood no PGA,; could be detected when
500 ng/ml was added to the blood and only 149 could be recovered when 1 pg/ml
was added. Therefore, the true concentration of PGA-like material in the sample
from experiment 3 could have been very high.

A low concentration of material with the chromatographic behaviour of prosta-
glandins A was detected in samples from experiments 1 and 3 (Table 1). This
material was shown only to contract the rat fundus as no sensitive assay method
for the prostaglandins of the A series was known at the time of these experiments.

The material from the 809 ethyl acetate in benzene fraction in experiment 5
(approximately 45 ug) was purified further by thin-layer chromatography. Half the
sample was purified on silica gel plates, using the AI solvent system and the other
half was purified on silica gel plates impregnated with silver nitrate using the AII
solvent system. In both these systems the active principle behaved like PGF,,
(Tables 4 and 5). The material eluted from the PGF,, zone of both thin-layer plates

TABLE 4. Percentage of biological activity found in the zones of a preparative thin-layer chromatogram
of half the prostaglandin F fraction, obtained fron51 f;iubr;m?’c;hromtography of the test sample in experi-
ment e

Position of pure  Percentage total biological activity

Zone number Mean RF prostaglandin recovered from the plate
1 Origin 03
2 0-3
3 0-38 F 977
(=30 pg PGF»o)
4 0-56 E <13
5 072 . A <0-15
6 Front <015

The chromatogram was developed in Al solvent system and the zones were assayed on rabbit jejunum
in terms of PGF,,.

TABLE 5. Percentage of biological activity found in the zones of a preparative thin-layer chromatogram
of half the prostaglandin F fraction obtained from column chromatography of the test sample in experi-

ment 5 (Table 3)
Position of pure Percentage total biological
Zone Number Mean RF prostaglandin activity recovered from the plate
1 Origin 17
2 0-34 Foa 97-6
(=22'5 ug PGF,p)
3 0-52 Fiq 03
4 0-2
5 Front 0-1

The chromatogram was developed in the AII solvent system and the zones were assayed on the rabbit
jejunum in terms of PGF,,.

TABLE 6. Parallel biological assay of the material eluted from zone (3) of a thin-layer plate developed
in the AI solvent system (Table 4) and from zoneb(2)5 )of a plate developed in the AII solvent system
o Table

Assay preparations

Source of assay

material Rat fundus . Rabbit jejunum Rat blood pressure
Zone (3) (Table 4) 235 . ) 30 11
Zone (2) (Table 5) 22-5 22:5 10

- Biological activity is expressed in terms of pg prostaglandin F,, detected. The values are uncorrected
for recovery.
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(approximately 52 pg) was assayed in parallel on three tissues in terms of PGF,,.
Like PGF,,, it contracted the rat fundus and rabbit jejunum and raised the arterial
blood pressure of the rat (Table 6). The highest index of discrimination was 2-7.

Combined gas chromatography-mass spectrometry was performed on two deriva-
tives, the Me/TMS and Me/TFA, of the PGF,,-like material. Mass spectra taken
at the retention time of authentic PGF,,, indicated that the sample contained PGF,,.
The gas chromatography retention times for the Me/TMS and Me/TFA derivatives
were 15-75 min and 5:6 min, respectively. Line diagrams of the mass spectra of
the Me/TMS and Me/TFA derivatives of the sample are shown in Figs. 4 and 5
respectively. The spectra are compared with those of authentic PGF,,. (Line dia-
grams are obtained by measuring the heights of prominent m/e peaks, then expres-
sing each peak as a percentage of the highest peak.)

No prostaglandins of the F series were detected in any other experiment.
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FIG. 4. Mass spectra of the Me/TMS derivatives of authentic PGF:z. (upper) and a sample
from experiment 5 (lower).
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Occurrence of interfering substances in extracts

Eight samples were assayed before and after silicic acid column chromatography.
In six of these the amount of biological activity recovered from the column was
greater than the amount found in the extract before chromatography. This finding
suggests that there were smooth muscle inhibitory substances in the extracts which
were separated from the prostaglandin by chromatography.

Discussion

In four out of seven experiments, stimulation of the preganglionic nerve to the
superior cervical ganglion resulted in the release of PGE, and/or PGE.. In one of
these four experiments, a prostaglandin of the A series and prostaglandin F,, were
also released. The identification of the prostaglandins was based upon their simi-
larity to pure samples of authentic prostaglandins on solvent partition, silicic acid
column chromatography, thin-layer chromatography and quantitative parallel bio-
logical assay. The identification of the PGF., was confirmed by combined gas
chromatography-mass spectrometry.

At the time these experiments were carried out mass spectrometric methods for
the identification of nanogramme quantities of PGE, and PGE; were not available.

PGF,, Me/TFA
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FIG. 5. Mass spectra of the Me/TFA derivatives of authentic PGFz2, and a sample from
experiment 5.
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The identification of these prostaglandins must therefore be regarded as tentative
rather than conclusive. The problem of identification of nanogramme quantities
of prostaglandins by a combination of chromatography and bioassay has been
discussed fully by Horton & Main (1967).

It is concluded that prostaglandins of the E series were released from the cat
superior cervical ganglion as a result of preganglionic nerve stimulation in four out
of seven experiments. The reason for the three negative results is not known but
similar negative results have been obtained in other series of experiments (Davies
et al., 1968).

A prostaglandin of the A series and prostaglandin F,, occurred in large amounts
in one experiment only ; the conditions in this experiment were apparently identical
to those used in the other experiments. Factors such as the depth of anaesthesia,
blood gas tensions and amount of tissue damage may have been variable. The cats
used in these experiments were hyperventilated as the biosynthesis of prostaglandins
from precursor polyunsaturated fatty acids requires molecular oxygen (Nugteren &
van Dorp, 1965 ; Samuelsson, 1965) and anoxia inhibits the release rate of prosta-
glandins (Coceani et al., 1967). The high blood oxygen tension would have inhibi-
ted the activity of carotid body chemoreceptors although the possibility that the
prostaglandins could have originated from the carotid body can almost certainly
be discounted as the venous drainage from that organ was occluded.

Karim, Sandler & Williams (1967) reported the presence of PGE; in the human
cervical sympathetic chain. However, Kayaalp & Mclsaac (1968) perfused the cat
superior cervical ganglion with PGE, and PGE, and could show no change in the
responses of the nictitating membrane to preganglionic nerve stimulation. A similar
lack of correlation between the PGE, released on nerve stimulation and any marked
pharmacological actions has been demonstrated in the dog spleen (Davies & With-
rington, 1968 ; Davies et al., 1968). It does appear, however, that the release of
prostaglandins is a phenomenon associated with nerve stimulation in a variety of
tissues. Release of prostaglandins has been demonstrated at post ganglionic nerve
endings of both sympathetic and parasympathetic systems, from the adrenal medulla
and from the neuromuscular junction. The results in this paper establish that
prostaglandins can also be released from an autonomic ganglion on stimulation of
preganglionic fibres.

This research was supported by a grant to EW.H. from the Wellcome Trust.
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