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Establishment of an MODS model in aged rats

XU Zhi's WU Guo-ming', QIAN Gui-sheng', WANG Xing-sheng', CHEN Wei-zhong', LI Shu-ping's XUE Qiao”, WANG
Shi-w engz(l Institute of Respiratory Diseases, Xingqiao Hospital Third Military Medical University, Chongqing 400037; “Institute of Cardiovascular
Diseases General Hospital of PLA, Beijing 100853 China)

Abstract: Objective To establish a rat model of multiple organ dysfunction syndrome (MODS) for the further
studies of the pathogenesis of MODS. Methods A total of 210 aged rats (24-month old) were randomly divided into
three groups (n=70): oleic acid plus lipopolysaccharide goup (O+LPS), oleic acid group (O), and lipopolysac-
charide group (IPS). Rats in O+LPS group received intravenous injection of 0. 175 ml/kg (BW) oleic acid at first,
and then 2.5 ml/kg (BW) IPS 8 h later. Rats in O group and IPS group, however, mceived intravenous injection
of oleic acid and IPS, respectively. After injection, all rats received 1.5 I/ min oxygen therapy for 4 h (except the
group at 1 h after injection). The functional changes of the heart, liver, kidney, and small intestine before intra-
verous injection and at 1, 6, 12, 24, 72, and 120 h after injection were observed. In addition, the incidences of
systemic inflammatory response syndrome (STRS) and MODS, and the mortality of rats in all groups were obsewed.
Results During the period of 1—24 h after injection, the PaO2 in O+ LIPS group was less than 9. 3 kPa, but the
levels of alanine aminotransferases total bilirubin, urea nitrogen, creatinine, aspartate aminotransferase, creatine
phosphokinase, and diamine oxidase were significantly higher than those of the auto-contwl before injection (P<0.
05.<C0.01). The mortality of rats in O+1LPS group (33.3%) was higher than that in LPS group (23.3%) and in
0 group (13.3%) (P<C0.01), and the incidence of MODS rats in O+LPS group (70%4) was higher than that in
rats in IPS group (17.4%) and in O group (15.4%) (P<<0.01). Conclusion The model established hy injection
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of oleic acid and lipopolysaccharide subsequently, which can successfully imitate the development of MODS after a-

cute lung injury and secondary infection, is a suitable model for the studies of the primordial role of lung in the patho-

genesis of the MODS.
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1 O+LPS (x*s)
Tab 1 Functional changes of the heart, liver, kidney and small intestine in rats in O+ LPS group (x *s)
Group ALT (U D T-BIL (*nol/ L) URFA (mnol/ L) CRFA (*mol/ L) AST U/L CPK U/L DAO 103U/ L
Autocontrol at 1 h 72.2426.7 0.594+0.4 9.6+2.4 49.4414 273. 34-230.9 921.0+569.0 609.7 +129.7
1h 108.2+58. 1 1.65+£0.97 14. 643.8 * 76.7412. 9 ** 380. 395.8 1754.04947 626.14249.3
Auto control at 6 h 45.1+7. 4 0.35+0.15 9.1£+2.9 4.7+10. 3 125. 4446 628.24399.8 535.1+109.1
6h 145.0+107.3 " 1.640.34 " 15.1£7.3 45.3%5.5 657. 04325.2 ™ 1886.0+1876" 829.34314.2"
Auto-control at 12 h 47.2+13.6 0.4440.32 8.5+1.0 42.8+1.7 134. 0+34.6 712.24126.3 480.51483.7
12h 139. £38.3 " 1.43+0.18 * 18.5+6.0 * 36.117. 4 744. 0+206.3 1122.0+451 824.714385.6 "
Auto-control at24 h 53.1+24.3 0.60 +0.30 7.7+1.5 44.7+20. 2 125. 4+47.6 498.2+479.5 506.1467.7
24h 283.04261.8 " 1.65+£1.52 15.24+6.5 " 52.7420. 1 911. 0+516.8 ™ 1063.0£1162 " 620.3 4290.4
Auto-control at72 h 53.8+10.4 0.510.33 8. 61-0.98 39.9+13. 4 150. 2+33.2 808.5+47 483.9459.2
72h 62.4435.6 0.78 +0.3 9.2+1.7 4.7+15.7 193. 0+104.8 1080.0+822. 4 627.11+291.4
Aulo-control at 20 h 46.3+7.5 0.84+0.5 7.1£0.46 33.5£7.2 121. 7438.2 571.34337.5 591.9 +120.8
120 h 38.3£7.0 0.66+0.45 7.2E1.1 26.3£3.6 106. 8430.6 517.04306.7 592.7+142.7
*. P<0.05 **; P<<0.0l, vs auo- wntrol group before injection
2 OotLPS (Xx=+s) = MODS .
Tab 2 Arterial blood gas analysis of rats in O+ LPS grouwp (x £s)
° ’ b
Goup H PaCO, (kPa) P2, (kPa) HCO3~ (mmol/ L) 0,
Control  7.35+0.05  5.38+0.84  13.37+0.71 22.6+2.9 97. 4+0.8 MODS
1h 7.3240.11  4.93+1 11 8 63+1.31* 19.243.2  91+4.9* MODS R
6 h 7.3240.09  5.48+0. 86 7.97+0.81** 21. 8+1.95 90, 1+4.6
) ; MODSE .
2h  7.3340.09 5.22+1.6 8 92+0.89** 21.8E6.2 93, 6+1.8 *
24 h 7.3340.06 4.54%1.0 7.544+1.2 % 18.613.8 91. 74+3.6 * s ’
72 h 7.4140.05** 5.32+0. 41 9.474+1.09** 23.0+9.97 95.0+2.1 " .
120h  7.4040.06  5.7940. 85 9.70+1.117"" 27.7+3.8 * 95.5+0.97 *
MODS .
*, P<0.05 **; P<<0.01, vs control
° b
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Tab 3 Incidence of MODS and mortality in rats in O+ LPS group O L. . .
. injury, ALD (respiratory distess
group, and LPS group at 6. 12, 24 h after injection ( n=10)
0TI 0 s syndrome, RDS)  MODS . ,
Graup
Mortality  Incidence of Mortality Incicence of  Mortality  Incidence of
(¢29) MODS(%) (€79} MODS(%0) (€2)) MODS (%)
6h 30 7.4 10 2.2 30 14.3 MODS. ’ 24
2h 40 66.7 10 2.2 20 2.0 IPS ,
24 h 30 1. 4 20 0 20 12.5
fotal 33.3" 70" 13.3 15. 4 23.3 17.4 ’ ’ ’
[5,6]
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