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The development of acute peritonitis in rats induced by intraperitoneal injection of
thioglycollate was accompanied by a decrease in contractile function of mesenteric
lymphatic vessels and impaired response to norepinephrine. Administration of proline-
containing peptides after induction of inflammation significantly decreased the severity
of these disorders. Our results attest to the possibility of using peptides for the correction
of mesenteric microcirculatory disturbances during inflammation.
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The lymphatic system plays an important role in
the maintenance of tissue homeostasis, particularly
under conditions of inflammation. The release of
proinflammatory mediators is followed by dilation
of vessels and increase in vascular permeability,
which results in edema. Rhythmic contraction of
lymphatic vessels is one of the major mechanisms
underlying functional activity of the lymphatic sys-
tem [7]. Mediators play a key role in modulation
of function of lymphatic vessels during inflamma-
tion [6,10].

The family of short peptides containing glycine
and proline (glyprolines) is characterized by a wide
range of physiological activity. They maintain ho-
meostasis in the gastric mucosa under ulcerogenic
conditions, prevent microcirculatory disturbances
[2], inhibit thrombus formation [8], and are invol-
ved in the regulation of vascular tone [1].

Our previous studies showed that stressogenic
factors inhibit the contractile response of lymphatic
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vessels to norepinephrine (NE). Pretreatment with
proline-containing peptides (PGP, PG, and GP) pre-
vents the development of stress-induced microcir-
culatory disturbances [3,4].

Here we studied the effect of glyprolines on
dysfunction of mesenteric lymphatic vessels in rats
with acute peritonitis.

MATERIALS AND METHODS

Peritonitis in rats was induced by intraperitoneal
injection of 2 ml 40% thioglycollate (Fluka) per
200 g body weight. Vital microscopy of mesenteric
microcirculatory bed was performed at various sta-
ges of peritonitis (30 min and 2, 6, and 18 h after
administration of thioglycollate) [3].

We studied the external characteristics of the
mesentery, measured the volume of exudate in the
abdominal cavity, and evaluated the response of
lymphatic vessels to application of NE (10—° M).
The latency (time between application of NE and
start of contractions), number of contractions, and
length of contraction were recorded. The amplitude
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of contractions (percent of the initial diameter of
vessels) was measured on a monitor. The percent-
age of NE-insensitive vessels was calculated.
Peptides (Institute of Molecular Genetics,
Russian Academy of Sciences) in a dose of 3.7
umol/kg were injected intraperitoneally 5 min after
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thioglycollate administration. Control animals re-
ceived physiological saline or equivalent dose of
glycine.

Experiments were performed on male outbred
albino rats weighing 150-180 g. Our study com-
plied with the requirements of the European Sci-
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Fig. 1. Reaction of rat mesenteric lymphatic vessels to application
of NE at various stages of inflammation. Intact animals (7); 0.5
(2), 2 (3), 6 (4), and 18 h after thioglycollate administration (5).
*p<0.001: compared to intact animals. Here and in Fig. 2: latency
(a); frequency of contractions per min (b); amplitude of contractions
(c); duration of the response to NE (d); percent of NE-responsive
vessels (e).



B. A. Umarova, T. V. Lelekova, et al.

entific Foundation ESF). The significance of dif-
ferences was estimated by Student’s ¢ test.

RESULTS

Figure 1 illustrates the response of mesenteric lym-
phatic vessels to NE application 30 min and 2, 6,
and 18 h after the induction of inflammation.
Treatment with NE was followed by short-term
constriction and rhythmic contractions of lymphatic
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vessels in intact animals (latency 8.9+1.4 sec; 16.1+
2.4 contractions per min; amplitude 26.2+18%; re-
sponse duration 13.9+1.8 min).

The response of lymphatic vessels to NE signi-
ficantly decreased after induction of inflammation.
The ratio of responsive vessels sharply decreased
(Fig. 1, e). Several lymphatic vessels were charac-
terized by temporal suppression of the response to
NE (from 30 min to 2 h). The response of vessels
did not return to normal after increasing in the con-
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Fig. 2. Response of rat mesenteric lymphatic vessels to application
of NE 2 h after administration of physiological saline (7),
thioglycollate (2), thioglycollate and PGP (3), thioglycollate and PG
(4), thioglycollate and GP (5), and thioglycollate and glycine (6).
p<0.001: *compared to group 1; *compared to group 2.
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centration of NE to 10—* M. Moreover, the NE-
induced response of lymphatic vessels in treated
rats started from dilation. This reaction had a long
latency. The observed dilation in many animals was
not followed by contractions. It should be empha-
sized that control animals exhibited constriction of
lymphatic vessels under these conditions. Contrac-
tile activity of NE-responsive vessels in treated rats
significantly differed from that in control animals.
We observed sharp lengthening of the response
latency and decrease in its frequency and duration
(Fig. 1, a, b, e). The amplitude of contractions little
changed (Fig. 1, ¢).

The decrease in the response to NE was accom-
panied by stasis of lymphatic vessels and absence
of spontaneously contracting vessels at various sta-
ges of inflammation. Intestinal tissues were pale or
sometimes cyanotic. It was probably related to ve-
nous congestion. The induction of abdominal inflam-
mation was accompanied by the appearance of con-
siderable amounts of exudate (10-15 ml) with blood
traces. Exudate was not found in control animals.

Therefore, induction of inflammation is fol-
lowed by a decrease in contractile activity of lym-
phatic vessels. These changes were most pronoun-
ced 2 h after administration of an inflammation-
inducing agent. The amplitude of lymphatic vessel
contractions, duration of the response to NE, and
number of responsive vessels in treated rats retur-
ned to normal after 18 h (Fig. 1, ¢, d, e). The la-
tency of the response remained high, while the fre-
quency of contractions was low. However, changes
in the test parameters were less significant compa-
red to those observed 2 h after induction of inflam-
mation (Fig. 1, a, b).

In the next series, the animals received intra-
peritoneal injection of peptides (PGP, PG, and GP)
5 min after administration of the inflammation-in-
ducing agent. The PGP metabolite glycine was given
to rats of one group. The reaction of lymphatic
vessels to application of NE was studied 2 h after
induction of inflammation (Fig. 2).

Glyprolines had a protective effect on the me-
senteric microcirculatory system and significantly
decreased the severity of disturbances during in-
flammation. The volume of exudate in thioglycol-
late-treated animals decreased by 2 times after pep-
tide treatment. PGP produced the most potent pro-
tective effect. Glyprolines had a strong corrective
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effect on vascular tone. After administration of
peptides, a greater number of lymphatic vessels re-
sponded to NE by constriction, but not by dilation
(injection of thioglycollate without peptide treat-
ment). These peptides increased the number of NE-
responsive vessels to the basal level (Fig. 2, e).
Administration of glycine after thioglycollate injec-
tion had no correcting effect on contractile activity
of mesenteric lymphatic vessels. The test parame-
ters in treated rats practically did not differ from
those in thioglycollate-treated animals (Fig. 2).

Our results show that administration of glypro-
lines immediately after treatment with inflammation
inductor significantly improves function of the me-
senteric microcirculatory bed in rats with experi-
mental peritonitis. The mechanism underlying the
protective effect of glyprolines on contractile acti-
vity of lymphatic vessels remains unclear. Our pre-
vious studies showed that the ability of glyprolines
to decrease the severity of stressogenic microcircu-
latory disorders in rat mesentery is associated with
the stabilizing effect on mast cells [5]. Mediators of
these cells modulate vascular permeability and con-
tribute to the development of edema during inflam-
mation [9]. The decrease in secretory activity of
mast cells under the influence of peptides probably
improves contractile activity of lymphatic vessels
on this model of inflammation.
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