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[Abstract] Objective To investigate the protective effect of stimulation of vagus nerve on acute lung
injury in rat with sepsis. Methods Sepsis was reproduced by cecal ligation and puncture (CLP). Forty male
Sprague-Dawley (SD) rats were randomly divided into 4 groups (each n = 10): SHAM group received
performed sham surgery. In CLP group, CLP was performed. In vagotomy (VGX) group, rats were
subjected to bilateral cervical VGX following CLP. In vagus stimulation (STM) group, rats were subjected
to bilateral cervical VGX after CLP and the efferent end of the left vagus nerve was stimulated with electric
current. The animals were socrificed at 18 hours after production. Tumor necrosis factor —a (TNF —a) level
in blood was detected, arterial blood lactic acid concentration, pH, partial pressure of oxygen in arterial
blood (PaQ,), partial pressure of carbon dioxide in arterial blood (PaCO,), base excess (BE) and lung
wet/drying (W/D) ratio were determined. The histopathology and ultra — microstructure of the lung were
observed. Results The TNF - « and lactic acid concentrations, PaCO, and W/D ratio were all increased,
and pH, PaO,, BE all lowered in CLP group and VGX group compared with those of SHAM group (P<C0. 05
or P<C0.01). Compared with CLP group, TNF - a, lactic acid concentration, PaCQO,, W/D ratio in STM
group were decreased obviously, and pH, PaO, and BE were all increased (P<C0. 05 or P<C0.01). The lung
tissue pathology and ultra —microstructure changes indicated that lung injury was severe in CLP group than in
SHAM group and was ameliorated in STM group compared with that of CLP group and VGX group.
Conclusion The results suggest that direct electrical stimulation of the efferent end of vagus nerve can
protect lung against injury induced by sepsis in rat.
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Table 1 Comparison of lactic acid concentration, pH, PaO,, PaCO,, BE, TNF - o and

W/D ratio of lung tissue of rats in each group (x+s,n=10)

25 H & (mmol/L) pH PaOz(mm Hg) PaCO,(mm Hg) BE (mmol/L) TNF - a(mmol/L) i W/D Wl
SHAM 4 1. 116 +0. 360 7. 45040, 047 123.004+10.98 37.51+5.29 -3.331+1.33 28.81+ 7.24 4.0940.47
CLP 4 2.448+0.665" * 7.3004+0.091* * 96.17+10.32* * 50.924+4.21**  -10.00%2.45" " 70.404+16,37" 5.07+0. 69"
VGX 4 2.860+1.269* % 7.310+0.084* " 94.50+13.98* % 47.97+7.98** -10.33%£2.05" " 73.141+13.56" * 5.10+0.81"
STM 4 1.03540.169% % 7.41040. 0447 112.00+11.69% 42.15%6.76% -4.50%1.24% 39.05+12,32% % 4.1440.48%

.5 SHAM 28 be# . * P<C0. 05, * * P<C0.01; 5§ CLP 4 % . # P<C0. 05, %% P<C0.01:1 mm Hg=0.133 kPa
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Figure 1 Pathological change of lung tissue in each group under light microscope(HE, x 400)
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Figure 2 Pathological change of lung tissue in each group under electron microscope(uranylacetate and lead citrate double staining, x5 000)
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Figure 1 Pathological change of lung tissue Figure 2 Pathological change of lung tissue Figure 3 Pathological change of lung tissue
in CLP group under light microscope in PHC group under light microscope in CLP group under electron microscope
(HE, x 400) (HE, x 400) (uranylacetate and lead citrate

double staining, x 10 000)

Tty ¥R

2% LB

+ ‘ ‘ "ﬁ . ) \{'
5 L ¢ - ,
. " "’ ‘
*"h‘ 98¢,
D 2 J
h 0 .
s ; . \““ o
B4 BETPHCARAMALRBFNE BE5 CLPARGELKINOS mRNABRYERIE Ee PHCARMAMMALKINOS mRNA
(BE BRSO RE 4R 3L, x 10 000) (R Z%3E, x 400) PEHMERIERAIFIE, x400)
Figure 4 Pathological change of lung tissue Figure 5 Positive expression of INOS mRNA Figure 6 Positive expression of INOS mRNA
in PHC group under electron microscope of lung tissue in CLP group of lung tissue in PHC group
(uranylacetate and lead citrate (in situ hybritization, x 400) (in situ hybritization, x 400)

double staining, x 10 000)
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