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[ Abstract] Background Acute pulmonary embolism ( APE) is an inflammatory infiltrative disease, which can
lead to continuous increase of pulmonary arterial pressure and pulmonary hemodynamic changes. Objective To investigate

the impact of urokinase ( UK) combined with low molecular weight heparin (LMWH ) on the inflammatory response and
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pulmonary hemodynamics in rats with APE.Methods From 2018 to 2019, 80 SD rats were randomly divided into Sham group,
APE group, LMWH group, UK group and UK+LMWH group, with 16 rats in each group.Except for Sham group, APE models
were established by autologous thromboembolism in other groups; after the APE model was successfully prepared, rats in
LMWH group were subcutaneously injected with enoxaparin injection, rats in UK group were intravenously injected with UK,
rats in UK+LMWH group were intravenously injected with UK and then subcutaneously with enoxaparin injection, rats in Sham
group and APE group were intravenously injected with same amount of 0.9% sodium chloride solution.Serum inflammatory factors
(including interleukin-1 3 (IL-1B ) , interleukin—-8 (IL-8) and tumor necrosis factor—-a (TNF-« ) ], pulmonary
hemodynamic indexes [ including mean pulmonary artery pressure ( mPAP ) and right ventricular pressure (RVP) ],
and blood gas indexes (including PaO, and PaCO,) were compared among the groups at 8 and 72 hours after intervention.
Results 8 and 72 hours after intervention, the serum levels of IL-1 , IL-8 and TNF-a in LMWH group and UK group were
higher than those in Sham group, but lower than those in APE group ( P<0.05) . 8 hours after intervention, the serum level
of IL-1B in UK+LMWH group was lower than that in APE group ( P<0.05) ; 72 hours after intervention, the serum level of
IL-1 B in UK+LMWH group was higher than that in Sham group, but lower than that in APE group ( P<0.05) . 8 hours after
intervention, the serum level of [L-8 in UK+LMWH group was lower than that in APE group and LMWH group ( P<0.05) ;
72 hours after intervention, the serum level of 118 in UK+LMWH group was higher than that in Sham group, but lower than
that in APE group, LMWH group and UK group ( P<0.05) . 8 and 72 hours after intervention, the serum level of TNF-a in
UK+LMWH group was higher than that in Sham group , but lower than that in APE group, LMWH group and UK group( P<0.05 ).8
and 72 hours after intervention, the mPAP and RVP in LMWH group and UK group were higher than those in Sham group,
but lower than those in APE group ( P<0.05) ; and PaO, in LMWH group and UK group was lower than that in Sham group,
but higher than that in APE group ( P<0.05) . 8 hours after intervention, the mPAP in UK+LMWH group was higher than that
in Sham group, but lower than that in APE group and LMWH group ( P<0.05) ; 72 hours after intervention, the mPAP in
UK+LMWH group was higher than that in Sham group, but lower than that in APE group ( P<0.05) .The RVP in UK+LMWH
group was lower than that in APE group and LMWH group 8 hours after intervention, and the RVP in UK+LMWH group was
lower than that in APE group 72 hours after intervention ( P<0.05) . 8 hours after intervention, the PaO, in UK+LMWH
group was lower than that in Sham group, but higher than that in APE group and LMWH group ( P<0.05) ; 72 hours after
intervention, the PaO, in UK+LMWH group was higher than that in APE group, LMWH group and UK group ( P<0.05) .
Conclusion UK combined with LMWH can effectively reduce the inflammatory reaction, improve pulmonary hemodynamics
and ventilation function in APE rats, and the effect is better than that of UK and LMWH alone.
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Table 1 Comparison of serum levels of inflammatory factors in each group 8 and 72 hours after intervention

1L-1B 1L-8 TNF- o
215 HE - - - - - -
T8 h T 72 h T 8 h T 72 h T8 h T 72 h
Sham 2 8 2721 +4.41 27.04 + 4.39 437.92+18.64  442.25+20.79 174.30 = 12.00 177.92 +9.75
APE 4] 8 37.79 + 4.64" 4471 +5.05" 527.39 £21.19"  646.05+ 17.14° 262.66 +12.41"°  340.29 + 14.41°
LMWH #1 8 32.63 £4.61" 35.28 +5.17" 471.32£18.58"  496.04 + 13.64" 224.08 +16.14"  246.35 + 18.62"
UK #1 8 31.82 £ 4.36" 34.26 + 4.06" 462.11 £13.45"  485.63 + 15.38" 223.63 +15.05"  244.81 + 14.67"
UK+LMWH 24 8 28.59 +4.51" 31.95+521" 450.80 + 14.39™  464.67 £13.65™"  193.35+ 15.14™"  210.02 + 17.47"™"
Fi4 6.667 14513 31.093 194.017 44.894 126.504
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

: Sham= TR, APE= ZPElitRZE, LMWH= L0 FHFE, UK= JREAE, 1-18=FNEK 18, 1L-8= A E 8, TNF-a=EIRIHT
a; 5 Sham 41I0EE, *P<0.05; 5 APE 41148, "P<0.05; 5 LMWH 41Ib4%, P<0.05; 5 UK 414, ‘P<0.05
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Figure 1 Pathology of lung tissue in each group 8 and 72 hours after intervention

F2 KHERBTH8, 72 h sl )2 Sl HEFR LA (3=, mm Hg)

Table 2 Comparison of pulmonary hemodynamics and blood gas indexes in each group 8 and 72 hours after intervention

mPAP RVP Pa0, PaCO,
2151 A
FHi8h +#i 72 h +#i 8 h i 72 h +#i 8 h +Hi72h THWeh  THi72h

Sham 8  1542+253  1536+2.19  3824+3.10 3832241  9580x2.12  95.72+234 4239+4.72 42.22+4.41
APE 2 8  30.52+3.06° 25.48+297°  50.94+3.00° 47.16+3.75"  75.43+338  77.14+3.90" 4476 +4.24 4438 +4.74
LMWH #1 8  2332+291" 20.03+330" 4693 +3.07" 42.07+245" 82.18+3.13" 86.46+2.85" 43.60+4.10 43.36+3.97
UK #1 8  21.40+3.24" 1938+3.82" 4477 +3.03" 41.59£2.74" 84.84+3.40" 8823+3.60" 4246+4.11 42.55+3.97
UK+LMWH 21 8  19.37 +2.46™ 18.65+3.34"  41.46+4.08" 40.95+3.43" 87.22+328" 94.85+246"" 41.44+3.38 41.22+4.15

FI4 30.584 10.656 17.795 9.170 46.050 47.181 0.763 0.625

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.556 0.648

1 mPAP= Iz kIR, RVP= 47,0 %K 77, PaO,= KA SR, PaCO,= Skl " ALBR /3 E; 5 Sham 41 H4E, “P<0.05; 5 APE 41 4%,
"P<0.05; 5 LMWH 41H4:, “P<0.05; 5 UK 41H4, 'P<0.05
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