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Protective effect of simvastatin on acute pulmonary thromboembolism in rats
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[ Abstract] Objective To explore the possible mechanisms of protective effect of simvastatin on acute pulmonary embolism(APE) in
rat. Methods Seventy-two male Sprague-Dawley rats were randomly divided into sham-operation group, pulmonary
thromboembolism(PTE) group and statins intervention group(n=24 in each group). Right ventricular systolic pressure(RVSP) and mean
pulmonary arterial pressure (mPAP) were measured by right heart catheter at 2h, 6h, 24h after induction of PTE. Blood gas analysis was
processed and immunohistochemical analysis was performed to study the changes of endothelial nitric oxide synthase 1eNOS in
pulmonary vascellum at 6h following induction of PTE. ELISA kits were used to evaluate the level of interleukin-6(IL-6) and tumor
necrosis factor-a(TNF-o) in plasma. Results MPAP and RVSP at each time point was increased in the PTE group compared with
sham-operation group(P < 0.01) and decreased in the statins intervention group compared with PTE group significantly(P < 0.05).
Compared with PTE group, PaO; in statins intervention group was increased significantly 6 h after induction of PTE(P < 0.05). Compared
with sham-operation group, eNOS protein expression in PTE group at 6h after induction was decreased significantly(P < 0.01).
Compared with PTE group, it increased significantly in statin group(P < 0.05). Compared with sham-operation group, the plasma levels
of IL-6 and TNF-a at each time point in the PTE group were increased slightly(P > 0.05), while decreased slightly with simavastatin
pretreatment(P > 0.05). Conclusion Pretreatment with simavastatin decreases RVSP and mPAP, and improves hypoxemia and
endothelial function in the rats with PTE, while has no effect on IL-6 and TNF-o.
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Table 1  Arterial blood gas analysis of rats at 6h after model
establishment in different groups (n=8, mmHg, X+s)

ZH 5 PaO, PaCO; A-aDO,
BFARH 90.51 +5.63 42.07+884  9.18+3.68
Jitike SERRIZ]  66.02+10.267 51.68+10.14 34.52+11.75"

SEMRABIT T/l 77.29+6.35%  47.89+580 21.94 £7.47%

1¥: PaO,: #4rH; PaCO,: S b4y He; A-aDO,: Jilivfl -3 ik 48
43 M2 . 1mmHg=0.133kPa, 5 F AR 4L, "P <0.05, P < 0.01;
ik SERE R AL LA, PP < 0.05

22 FRAETHEHHEEEAE XK mPAP,

RVSP # %

il 44 ZE 55 Y 20 K BRAS [\ B[] A5 A9 mPAP,
RVSP # B FARAM BT &, ZRHEASRITFE
X (P<0.01), & FrfdhiT THifE, FHhiTT
FiZH R BRUAS [ 5 8] A5 19 mPAP 1 RVSP 54 ZE 45
RV 8 0 RRAR, 2255 BA G (P <0.05),
HEBRFARALEVHEA S, ZREA5%ITEE
X (P<0.05 %£2),

x2 FEXRAFEAEIE S mPAP 1 RVSP

Table 2 mPAP and RVSP of rats at indicated time points in different groups

(n=8, mmHg, Xz*s)

15 mPAP RVSP
RS 2h 5 6h AT 24h RS 2h 5 6h G 24h
TFARA 21.96 +2.31 20.89 +2.16 22.06 +2.26 28.75 + 4.30 26.92 + 3.53 27.94+4.17
it ZEASTRIZH 31.19 +3.70™ 30.38 +3.76™ 30.22 +3.01" 43.73+3.75" 43.43 + 442" 41.75 +4.34”
FARATT T B 26.53 +2.46™ 25.54 + 2,39 26.10 +2.65™ 38.32 +3.46™" 37.36 +5.35™ 36.57 +3.25™

T mPAP: SENBIIKE; RVSP: 470306 i ; iImmHg=0.133kPa, S FARL AL, P < 0.05, "P < 0.01; Sfilite ZEMiRI4H LA, *P < 0.05,
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Figure 1 Expression of eNOS protein at 6 hours in different

groups (n=8)

SRFARULE, TP <0.01; ikt I AL, *P < 0.05
SUELEE, SHTRLS IS IL-6 F1 TNF- o ¥ & JCH
WS (£ 3), BFARH. it FEEAIZH 24 h ) [E]
S TNF- o K354 20 B ] 0B 8 T, 22 5+ HLAT
Giit# @ L (P <0.05), =FAAMTT T 4 A [a] i [i]
U TNF- o ZKFTC ] 825 5%
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Table 3 Serum IL-6 and TNF-a level of rats at indicated time points in different groups

(n=8,ng/L, Xts)

15 IL-6 TNF-a
WS 2h Wit 6h S 24h WS 2h 1S 6h HHLE 24h

BFARA 58.67 +10.33 63.69 + 10.83 69.76 + 14.03 44.89 + 11.55 57.48 +10.79 73.19+16.22

il F4: SEAGL AL 2] 71.31+9.34 74.09 + 16.26 86.36 +10.91 58.28 +12.95 64.49 +13.94 92.55 + 32.54"
FARATT T HZ 62.51 +15.73 67.16 +12.71 73.02 +17.30 53.08 +7.04 61.12 +8.77 68.92 + 21.86

O IL-6: AN E 6; TNF-o REIRIEN To. SiEE)E 2 h Hi, "P < 0.05
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