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ABSTRACT

There is evidence of elevated levels of acetylcholine (ACh) in response
to hypoxia and an anti-inflammatory function of this molecule is also
known. Acetylcholinesterase (AChE) is found both on neuronal and non-
neuronal membrane cells and has acetylcholine as its natural substract;
velnacrine maleate (VLN) has been used as an AChE inhibitor. The aim
of this work was to evaluate the effect of intravenous injections of VLN
and ACh, in absence and presence of a proinflammatory effector — Ii-
popolysaccharide (LPS). Using an intravital microscopy technique the
number of rolling and adherent leukocytes was monitorized and blood
samples were collected for cytokines (IL-1B and TNF-a) plasma concen-
trations determination. Our results show that in presence of an inflamma-
tory state, induced by LPS, ACh has an anti-inflammatory effect, showed
by a decrease in TNF-«o levels and without alterations in the number of
rolling and adherent leukocytes. The administration of LPS after ACh
doesn’t seem to have any protective effect on inflammation because in-
creased levels of cytokines and leukocytes interactions are obtained. At
variance the administration of VLN after LPS intensifies the increase of
rolling leukocytes which is accompanied by augmented levels of IL-1[3
and TNF-a, although the opposite, the administration of LPS after VLN
shows a lowering in the number of rolling leukocytes without significant
alterations in the normal levels of cytokines. Thereby VLN seems to have
a protective effect in the endothelial responses to an inflammatory state
and ACh an anti-inflammatory role.
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AIMS

The presence of acetylcholinesterase in sanguineous and endothelial cells
has come to base the hypothesis of this protein to play, beyond the catalytic
functions, functions of intercellular adhesion. It is already known that VLN
modulates the leukocyte activation and it is also known that LPS, a compo-
nent of the outer wall of most Gram-negative bacteria, is a potent inflamma-
tory agent and plays a primary role in bacteria-induced leukocyte recruit-
ment. In this basis, this work intends to study the effect of acetylcholinesterase
effectors, VLN and ACh, before and after a LPS induced inflammatory state.

METHODS

* Anaesthesia—i.p with 1,5g/Kg body weight and i.m. 50mg/Kg body weight
with ketamine;

 Tracheotomy — to maintain the animal in spontaneous breath;

e Catheterization — of right jugular for drug administration and left carotid
artery for arterial pressure and cardiac frequency control;

* Cremaster preparation for intravital microscopy in an inverted microscope;
20 minutes of post-surgical equilibration period in NaCl 0.9% pH 7.4.

[VLN]=10°M [ACh]=10"M [LPS] = 17,5ug/mL
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RESULTS

.
5_ v TR
I‘ 5 " !
R )
i
" 2 n
Tema ()
. - ROL
H -
. i
F Figure 1 — Number of rolling and 5™
r adherent leukocytes in  post N
i capillary venules of Wistar rats g S -
5 after iv. administration of VLN, b .
ACh  and  LPS.  The i - " =
I edmin time is Figure 4— Number of rolling and adherent leukocytes in post-capillary venules
n the graphs. of Wistar rats sfter i.v. administration of VLN, ACh and LPS. The administration
time is indicated in the graphs.
II; .‘I
ACh VLN
L 2

[ j
\ |
‘ = LPS— LBP-LPS g P TLN Tol-llnneapm4.ncm4 umucnu
B0z 60-
3 0
H
- ’.“
2 =
1 10
o
Normal VLN VLN ACh AcCh
LPs Lrs
Figure 2—- IL-14 plasmatic concentrations determined after 5 min of VLN (107M) or A 5 — IL1 -
= G % g e : gure B cone after & min  LPS
M;h (10*m) iv. ad[nmsuatmn. LPs [174,5mglmL) iv. administration was made 10 (17,51g/mL) i.v. administration and followed 10 min after by VLN (10°W) or
min after the addition of the acetylcholinesterase effectors VLN and ACh. ACh (10°M) i.v. administration.
&0 P = 0000
oy 50 « 30008
E 0
- i
i o :
o £
o 10
Normal VIN VLN Acn Ach o
LPs LPs
l“ Figure 3 — TNF-u plasmatic concentrations determined after 5 min of VLN (10 [ |
. M) or ACh (10°M) i.v. administration. LPS (17,5mg/mi) i.v. administration was | | Figure & — TNFu plasmatic concentrations determined afier 5 min 15
' made 10 min after the addition of the acetylcholinesterase effectors VLN and \ (17,5ug/mL) iv. administration and followed 10 min after by VLN (10°#) or /
"\ ACh. F

3 .M:h {10°°M) i.v. administration.

36 Boletim da SPHM Vol. 21 (3) Julho, Agosto, Setembro 2006



COMUNICACOES / COMMUNICATIONS

CONCLUSIONS

Our in vivo experimental model of inflammation, induce:

* 1 rolling leukocytes, 1+ TNF-a plasma levels

* After ACh administration: ¥ rolling leukocytes, { TNF-o plasma levels
* After VLN administration: 1 rolling leukocytes, & TNF-o plasma levels

The same model with a “preconditioning” of the inflammation state, induce:

» With ACh: 1 rolling leukocytes, 1+ TNF-o and IL-1f plasma levels
» With VLN: 1 rolling leukocytes

In inflammatory stimuli:

VLN shows a protective effect
ACh behaves as an anti-inflammatory

sCD14, ACh and LBP determinations in order to evaluate
ACh and VLN effects on LPS signal transduction mechanism
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