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Establishment of a rat model of subarachnoid hemorrhage induced by

multiple organ dysfunction syndrome
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[Abstract] Objective To estabilish a easily made model that would imitate clinical features of multiple organ dysfunction
syndrome(MODS) resuliting from subarachnoid hemorthage(SAH) . Methods  Rat model of SAH was formed by injecting arterial
blood into the Willis’ circle. Forty-eight Wistar rats were randomly divided into three groups: normal control group(n = 6) , sham-
operative group( n = 6) and SAH group( n = 36) including 4,12,24,36,48 and 72h subgroups. Changes of symptoms and signs
including temperature, heart rate and respiration of each group were recorded. The WBC count and biochemical indices were
assayed. Pathological changes in lung, liver, intestines and kidney were recorded through optical microscopy. Incidences of
systemic inflammatory response syndrome (SIRS) and MODS were diagnosed according to the diagnostic criteria. Results (1)
There were no significant differences in temperature, heart rate, respiration, WBC count, and the levels of ALT, AST, BUN, Cr and
CK between normal control group and sham-operative group ( P > 0.05) . The rats of SAH group had obviously higher temperature,
heart rate, respiration, WBC count and levels of ALT, AST, BUN, Cr and CK than the normal control group and sham-operative
group ( P < 0.01), and the changes were most obvious at 24 — 36 hour point. (2) Inflammatory injuries in varying dregrees were
observed in organs at each time point after SAH. The pathological changes in the organs were peaked at 24 — 36 h, slightly alleviated at
48 h, and still could be observed at 72 h. (3) Incidences of SIRS, MODS and mortality were 100%, 69.4% and 38.9%
respectively after SAH in SAH group. Conclusion An experimental animal model of MODS can be established successfully
through SAH by injecting arterial blood into the Willis’ circle in rats.
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AST) "B 31 (BUN. Cr) . D LB (CK) o (4) BRRESR :
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1 BEBIER.OE KR SMEM WBCRILER (2 + 5)

#H 5l ¥ 1% (YK /min) > (K /min) AIR(C) WBC( x 10°/L)
EHEA 61.50+1.37 183.17+51.76 36.52+0.49 6.89+0.36
BFEARL 62.83+£2.22 192.33 +47.21 36.91+0.52 7.11£0.41
SAH 41 126.33+7.81%" 329.67+48.83*" 39.52+1.56*" 22.95+3.16*"

H.5EFERELE," P<0.001; SEFHLE,* P<0.001
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R2 FHERBFIH.ETHOOMEROLR(x £ 5)

H 5 ALT (U/L) AST (U/L) BUN (mmol/L) CR (pmol/L) CK (U/L)
EHEA 71.67+12.86 164.17 +27.30 6.15+0.73 29.70+1.15 744.50 + 83.54
BFR4E 78.83 + 10.63 166.83 £21.99 7.09+0.83 31.15+2.44 768.53+79.16
SAH 4] 216.67 £ 49.66* 340.17+47.04* " 20.03+3.89*" 74.63+6.32*" 2741.46 + 271.78*

T 5EFRARE,” P<0.00; 5 EEHLE,* P<0.001
*3 SABNEHHESNRY. B ONBENTUERE ()

A Fl ALT (U/L) AST (U/L) BUN (mmol/L) CR (pmol/L) CK (U/L)
E#4 71.67 £ 12.86 164.17 +27.30 6.15+0.73 29.70x1.15 744.50 + 83.54
BFARL(12h) 78.83+10.63 166.83 +21.99 7.09+0.83 31.15+2.44 768.53 +79.16
SAH 4

4h 88.16+£22.15 185.23+35.45 8.72+1.14 34.47+3.65°"  1020.00+ 139.33*

12h 197.67+13.56*  226.50+35.39°"  17.94%1.74°* 52.20+5.73%"  2267.17+261.79°"

24h 238.33£35.65°"  371.01+£32.79°"  28.80+3.91%" 79.25+6.15%"  2983.67 +270.03%"
36h 221.61+£33.49%"  301.52+31.28°%  23.14+2.89%" 65.73+5.94°"  2203.35+296.68""
48h 162.84+22.36°"  255.34+33.20°"  12.17+2.05°" 57.07+5.48°"  1383.83+214.57°"
72h 107.17 £ 12.45% 187.50 + 35.32 9.05+1.28" 41.03+4.19%" 1071.16 £ 129.67°"

T 5BRIERELE,” P<0.01," P<0.05; 5EHALE,* P<0.01,% P<0.05
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