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The Influence of the Reduction of Endotracheal
Tube Diameter on Ventilator Parameters
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Objectives: The obstruction of endotracheal tube (ETT) is not uncommonly
occurring in the patients with mechanical ventilator. However, there are no significant
changes of ventilator parameters in the period of partial obstruction of the ETT.
Clinically, there will be abrupt deteriorating on the respiratory condition of patients till
a breakpoint reach. Nowadays, there are no effective methods to detect early clinically
relevant changes of the ETT’s diameter or flow inside. We design an experiment to test
whether any detectable changes of the ventilator parameters, while progressively
narrowing the diameter of ETT.

Method and Material: There are 5 different size (6.0 ~ 8.0) of unused ETT for
measurement. The distal ETT is connected to an adult test lung and the model ventilated
with a Bird 8400 series ventilators in constant settings. The reduction of the outer
diameter of ETT is accomplished by clamping it with a vernier. Each size of the ETT will
be test five times and the outer diameter decreasing in a sequence of 2 mm. The ventilators
parameters are checked by a ventilator test system which connected between the
ventilator and proximal end of ETT.

Results: The parameter measurements revealed that there is a breakpoint present
if the outer diameter change greater than 54.11 + 6.3% ( d/D%). The measured tidal
volume (ml), respiratory rate (rate/min), peak flow (L/min) and peak inspiratory pressure
(cmH20) are 468.23 + 9.6 ml, 10.17 + 0.04, 41.33 + 0.9 L/min and 37.05 £ 1.1
¢mH20 in all size of ETT respectiv ely.

Discussion: In this experiment, it is concurring the result in other literatures. The
obstruction of the ETT cannot be detected before respiratory distress noted on mechani-
cal ventilated patients. Our results showed that subtle deviate of tidal volume from the
initial measurement about 1.88+ 1.2%. Intriguing, the order of diameter change is not

related to the size of ETT. The percentage change of diameter is greatest in the ETT
7.0 before breakpoint reach. It may due to the mechanical property of ETT per se but the
mechanism still not known. In conclusion, it is worth to further iny estigate the ventilator

parameters and diameter changes, in the used endotracheal tube with sputum impaction.
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SDF-1alpha Up-regulates Interleukin-6 Through
CXCR4, PI3K/Akt, ERK, and NF-kappaB-dependent
Pathway in Microglia
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Stromal cell-derived factor-1 (SDF-1), also known as CXCL12, and its receptor
CXC chemokine receptor 4 (CXCR4) express in various kinds of cells in central nervous
system. The SDF-1/CXCR4 signaling pathway is regulated by diverse biological effects.
SDF-1 is up-regulated in the ischemic penumbra following stroke and has been known
to be associated with the homing of bone marrow cells to injury. However, the effect of
SDF-1@/CXCR4 on cytokine production in microglia is mostly unknown.

We demonstrated that SDF-1 & enhanced I1-6 production in both primary cultured
microglia and BV-2 microglia. We further investigated the signaling pathway involved
in IL-6 production stimulated by SDF-1 @ in microglia. SDF-1« increased IL-6
production in both protein and mRNA levels. These effects were attenuated by ERK,
phosphatidylinositol 3-kinase (PI3K), NF-x B inhibitors, and Lx B protease inhibitor.
Stimulation of microglia with SDF-1 « also increased Akt and ERK1/2 phosphorylation.
In addition, SDF-1« treatment also increased Ix B kinase «/f (IKK alf)
phosphorylation, Ix Ba phosphorylation, Ix Ba degradation, p65 phosphorylation at
Ser”™, translocation of p65 and p50 from cytosol to nucleus and xB-luciferase activity.
Moreover, SDF-1« -mediated increase of xB-luciferase activity was inhibited by pre-
transfection of DN-p85, DN-Akt or DN-ERK2. Increase of IKK alf3 phosphorylation
and binding of p65 and p50 to the NF-xB element were both antagonized by PI3K and
ERK inhibitors.

Our results demonstrate a mechanism linking SDF-14 and IL-6, and provide
additional support for the notion that SDF-1 ¢ plays a regulatory role in microglia
activation.

(**Acknowledgement: Funded by: National Science Council of Taiwan no. NSC-
97-2324-B-039-039. This study was accepted by “Journal of cellular Physiology™
for publication at July, 2009; )
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