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Natural prostaglandins (PG) of the E and F groups play an important role in the regula-
tion of movements of the gastrointestinal tract [1, 11]., PG of these groups usually stimu-
late contractions of the longitudinal muscle, whereas PG of the F group contract, and PG of
the E group relax the circular muscle [14]. In experiments on whole animals both PGE, and
PGF,q increased the intraluminal pressure of the small intestine [7, 8]. Clinical investiga-
tions have shown that PGE,, after enteral administration to healthy volunteers, induces spas-
tic colic [9] and raises the intraluminal pressure in the small intestine [10]. Both PGE,
and PGF.q stimulate onward movement of the contents along the small intestine [8, 10, 13].

PG have a stimulating action on dynamic ileus (DI) in clinical practice [11]. Meanwhile con-
siderable species~specificity of the action of prostaglandin compounds and differences in the
response of different parts of the gastrointestinal tract of the same animal to them have been
noted [1, 15]. For example, in experiments on isolated orgams PGE, slowed the onward movement
of the contents along a segment of the guinea pig small intestine [7], whereas PGF.q had a
stimulating action in this respect [12].

In the investigation described below the action of the following synthetic prostanoids
on movements of the ileum was studied under conditions of DI [4]: the natural PGE,; analog
racemic 150~QH~ll-deoxyprostaglandin E; — (+)DPGE; [2] — and the racemic analog of natural
PGFaq — (£)PGFzo [4]. These compounds are either more convenient or chemically more stable
than natural PG. Their action was compared with that of known stimulators of intestinal move~
ments, viz. aceclidine, neostigmine, galanthamine, and pituitrin [3, 6, 11], for which pur-
pose the method of creation of DI and recording the intraluminal pressure of the intestine
was used, as being closer to real clinical conditions, and in addition, sensitization of the
animal before the creation of peritonitis was used.

METHODS

Two series of experiments were carried out on 38 male rabbits weighing 2.1-4 kg; with
postoperative DI (PODI) and with DI caused by peritonitis (DICP). In the PODI series, unlike
in the method recommended previously [3, 5, 7, 8], during combined anesthesia (30 mg/kg hexo-
barbital intravenously + 0.5% procaine solution locally), under aseptic conditions a right-
sided laparotomy was performed on the rabbits, followed by cecotomy., A rubber balloon (ca-
pacity 1 ml), filled with distilled water, was then introduced transcecally into the distal
part of the ileum to a distance of 15-20 cm from the ileocecal angle, and a polyvinyl connect-
ing catheter was brought out into the wound. Ileus develops as a result of trauma from the
operation. The course of the postoperative period, during which antibacterial therapy was
given, was studied. The times of investigation ranged from 20 to 50 h after the operationm,
when neither narcotics or sedatives were given., For the DICP series, rabbits of the PODI se-
ries were used. On the 3rd day after the operation, artificial peritonitis was induced in
them by injection of a fresh 30% suspension of feces of the same animal into the peritoneal
cavity in a dose of 1 ml/kg body weight. The rabbits were sensitized 20~-24 h before provoca-
tion by 1/10 of the provocation dose (fecal suspension from the same animal). At the end of
the DICP series the rabbits were killed and.the- degree of development of peritonitis was
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TABLE 1. Comparative Effectiveness of the Compounds Tested
Pyl
. ‘4% 9 | Number . .
E?réif Dose per B8 | of in- | Duration of ac~¥?crei;i 12f §$c§f§i§eL2f Latent
peri - i Preparation (kilogram g'g Jec~ tion of com- pgzgziveyre~ coﬁfréeticnﬂ periods,
ments body welghq o tions }pounds, min Sponse, % % ’l min
PODT (£)DPGE 10 8 50 6,25+-2,04 196,3¢+98,31 | 108.69%16,57 | 5,52+2,16
(£)PFG, 10 11 81,8 15,57+4,78 189.30:25.04 | 100,57£11,78 | 5,252:3,79
Aceclidine 60 ) ug 10 60,0 14,003-6,82 211,85445,33 | 147,69+64,52 1,384-0,62
Neostigmine 9 14 57,1 11,084-3,75 297,01£30,99 { 131,40+39,9! 1,714-1,44
Galanthamine | 150 10 80,0 13,58+-5,33 194,23-+54,40 | 114,78423,36 2,25+41,44
0,1 U 9 66,7 8,124-3,04 196,33+41,26 96,41 415,04 0,75+40,50
DIcp (=) DPGE, 10 8 37,5 8,004-4,92 130,71:-32,25 | 110,76::27,12 | 5,33+£2,70
(=) PGF 5 10 10 60,0 11,25+3,25 223,003-48.26 118,914-32,77 3,13--0,88
Aceclidine 60 !} Ug 10 60,0 14,00+7,04 223,09+50,82 | 126,174-17,26 0,834-0,33
Neostigmine 9 10 80,0 13,3347,29 210,89+39,89 | 123,44-27,93 1,794-1,06
Galanthamine| 150 8 62,5 26,67+7,20 302,694-54.28 | 168,72+23,77 1,5040,76
Pituitary 0,1 ¢ 9 66,7 7,004-2,19 178,004-32,26 | 116,73+38,75 1,0040,50
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Fig. 1. Effect of (+)PGFzy on in-
traluminal pressure in rabbit small
intestine 24 h after induction of
peritonitis. 1, 2, 3) Consecutive
fragments of continuous trace (1,
background period). Arrowindicates
time of intravenous injection of
(+)PGF3q in dose of 10 pg/kg. Cal-~
ibration: 150 Pa, 1 min.
assessed, Peritonitis developed in 1007 of cases. Only one of the test compounds was in-

jected (intravenously) into each rabbit, once or twice a day. Before administration of the
compound the background activity of the intestine was recorded for 1 h. Each compound was
given to at least five rabbits, Movements of the small intestine were assessed by recording
changes in its intraluminal pressure by a balloon graphic method on the DMP~4B physiograph
(from Narco BioSystems, USA), in conjunction with a P23B electromanometer (Statham, USA).
The curves obtained were compared with background traces. The increase in frequency and am-
plitude of the peristaltic waves, the latent period after injection of the compound, and the
duration of its action were calculated. The numerical results were subjected to statistical
analysis with calculation of confidence limits at the P = 0.05 level of significance.

RESULTS

In some cases (Table 1) in the PODI series the action of previously known preparations
was ineffective or even nonspecific. For instance, intestinal atony was observed in two ca-
ses immediately after injection of aceclidine. After specific action, atony developed in one
case when neostigmine was used, in one case with galanthamine, and in three cases after in-
jection ofpituitary extract. In this series of experiments, (#)PGF.y had a stimulating ac-
tion which was not weaker in degree than that of known stimulators, but the action of ()
DPGE, was weaker. The nonspecific effect of the compounds (intestinal atony) was observed in
eight cases in the DICP series: immediately after injection of neostigmine (one case) and of
pituitary extract (two cases), and in one case after the specific action, following injection
of (+)PGF2¢ and galanthamine and in three cases when pituitary extract was given (#)PGFzy was
similar to neostigmine and aceclidine in the duration of its action and the increase in the
frequency of intestinal contractionms recorded (Fig. 1), whereas (+)DPGE; was ineffective in
this series also,

In these investigations galanthamine was found to be fairly active, especially in the
DICP series, so that it can be recommended for more frequent use in the treatment of dynamic
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ileus, especially when associated with inflammation in the peritoneal cavity., The action of
pituitary extract was rather short in duration and weak in these experiments, and often it had
an opposite action,

As regards the prostaglandin compounds, their optical inactivity is evidently not a se-
rious obstacle for the effectiveness of these preparations. For example, the effect of (&)
PGFay was found to be similar to the action of certain pharmacopeal preparations (see above),
and it exhibited a nonspecific action less frequently, The reason why (:#)DPGE, is less ef-
fective is probably the absence of the 1ll-hydroxyl group in the molecule of this compound.
This substituent is preserved in the PGFyq molecule,
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