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Abstract

G proteins that link receptor to effector are the bridges of signal
transduction from cell-surface receptor to membrane-bound effector
molecules. Their level and activity are very important to control and
maintain homeostasis. The level of several main types of G protein a
subunits and their mRNA were quantitatively examined in the aor-
ta, heart, lung and brain of aging rats, norepinephrine(NE) infu-
sion rats and WKY/SHR. The alterations of G proteins in the rats
with acute lung injury that were treated with dexamethasone,
thromboxane antagonists ( phenol red, GRy;, ) were also measured.

Western blot analysis revealed that the Goa, Gia and the band
of 4.5% 10" of Gsa in the aorta decreased significantly in 24 month
old rats while the level of the heart did not change. These results in-
dicate Gia and Goa may be the molecular basis for the changes of re-
ceptor responsiveness in the aging vasculature. The mechanism of
age related alterations in cardiac function is not the same as the aor-
ta. The decrease of G protein in the aorta may be the result of in-
crease of degradation or/and decrease of translation of mRNA other
than gene expression. The observation on G protein mRNA in cul-

ture aorta smooth muscle cells (SMC)from 24 month old rats dem-
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onstrated that the changes of G proteins expression are mainly from
SMC.

Chronic infusions of norepinephrine significantly decreased the
level of Gsa, Gia and Goa in the aorta, and increased the level of Gia
in the atria and ventricles. The Gsa in the heart decreased after NE
infusion for 3 days but then returned to control levels by day 6. The
level of Gi2a mRNA increased after NE infusion for 6 days and
might account for the increase of Gia protein. These results suggest
the increase of Gia and decrease of Gsa contributes to desensitization
of adrenergic response in the heart and aorta separately. The alter-
ations of G proteins in spontaneously hypertensive rats(SHR.) are
similar to the changes after NE infusion for 6 days; it is suggested
that the changes are a compensatory response other than primary
cause. The increase of Goa in the culture cells treated with NE indi-
cated that Goa might a reason of cardiovascular desensitization too.

During acute lung injury (ALI), Gia increased, 4.5 X 10* band
of Gsa decreased after oleic acid injection for 6 hours. By 24 hour af-
ter injury, Gia, Gsa and Gqa all decreased significantly and main-
tained the low level until 72 hour after injury. The increase of Gia
may aggravate the damage of tissue caused by Gi coupling receptor’s
antagonists, such as 5— HT, bradykinin and opioid, the decrease of
Gs may attenuate the effects of PGI,, PGE, et al. At the late stage
of ALI, the decrease of G proteins, especially Gq, can resist the in-
crease of cytokines such as PAF, TXA, and endothelin, therefore, it
is an important compensation response. The comparison of G protein
level in the cytosol and membrane showed the translocation from
membrane to cytosol did not take place, and there was probably re-
verse translocation from cytosol to membrane, because the ratio of G

protein in membrane to cytosol increased significantly after oleic acid
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injection. The fact that the trends of G protein mRNA are the same
with G protein suggest the changes of G protein are due to increase
of expression of gene. The changes of G protein in the brain of rats
with ALI suggest the brain also involves in the development of lung
injury. It also may be the pathophysilogic basis of the brain edema
caused by lung.

Gia, Goa increased in the lung and Gsa decreased in the brain
in the normal rat after treatment with dexamethasone. It indicates
that dexamethasone can modulate G protein in normal rats. The
therapeutic effects to ALI may be also due to its modulation to G
protein such as inhibiting the increase of Gi, preventing decrease of
Gs by 6 hour after injury, and promoting the translocation of Gq
from membrane to cytosol by 24 hour after injury and then.

Although the antagonists to thromboxane A, receptor could re-
duce the damage of lung injury induced by oleic acid, but it did not
attenuate the downregulation of thromboxane receptor and decrease
of Gq protein. These data indicate that the decrease of Gq is not
only caused by increase of thromboxane, but also due to the increase
of other cytokine coupling to Gq.

These results suggest that inhibiting or attenuating the increase
of Gi, Gq or preventing the decrease of Gs in the early stage may
prevent or reduce the damage. In the late stage, it could prevent de-
terioration and promote to recovery. This could be a therapeutic
strategy for treatment in such ALI condition.

Key Words: G protein, Signal Transduction, Dexamethasone,
Norepinephrine, Thromboxane, Thromboxane Receptor Phenol red,
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