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Influence of edaravone on major organ functions and plasma inflammatory cytokine level following

hemorrhagic shock and resuscitation in rats
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[Abstract] Objective To investigate the effects of edaravone on the functions of major organs and plasma inflammatory
cytokine levels following hemorrhagic shock(HS) and resuscitation in rats. Methods A total of 24 rats were randomly divided
into 3 groups: the sham-operated control group (sham), the haemorrhage shock goup (I/R), and the haemorrhage shock plus
edaravone injection (I/R-ED) group. Rats in the latter two groups were bled using a femoral artery catheter with MAP
maintained within 35-45 mmHg(1 mmHg = 0. 133 kPa) for 60 min to induce shock, and then resuscitaton was induced by
reinjecting 60 % autologous blood and 2 times of shed blood Ringer’s. At the beginning and ending of resuscitation, I/R group
and I/R-ED group were given the same dose (2 ml/kg) of normal saline and edaravone, respectively. The plasma levels of TNF-
as 1L-6, ALT, AST, LDH, CK, BUN and Cr were measured at 2 and 24 h after resuscitation. Results (1) The plasma levels
of TNF-q and 1L.-6 in I/R group were significantly higher than those of the sham group 2 h after hemorrhagic shock and
resuscitation (P<C0. 05), with no significant difference found between I/R group and I/R-ED group (P>>0.05). The plasma
levels of TNF-¢ and IL-6 in I/R group were also significantly higher than those in the sham group after 24 h(P<C0. 05), and the levels
in I/R-ED group was significantly lower than those in the I/R group(P<Z0. 05). (2) The plasma levels of ALT and AST in I/R group
were significantly higher than those in the sham group at 24 h (P<C0.05), and the levels in I/R-ED group was significantly lower than
that in the I/R group (P<C0. 05). The plasma levels of BUN and Cr in I/R group were significantly higher than those in the sham
group after 2 h(P<C0. 05), and the levels in I/R-ED group was significantly lower than those in the I/R group(P<C0. 05). The plasma
levels of BUN and Cr in I/R group were also significantly higher than those in the sham group (P<C0. 05); Cr level in ED group was
significantly lower than that in the I/R group(P<C0. 05); and the BUN level in I/R-ED group was similar to that in I/R group. (3)
Great pathological changes were found in the liver, kidney. and lung of rats in I/R Group, and the pathological changes were slight in 1/

R-ED Group. Conclusion Our study suggests that edaravone can decrease the release of inflammatory factors (TNF-q and 1L-6) after
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induction of HS in rats, which can alleviate the pathological damage to major organs after HS.,
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X1 HAKXRIMIE ALTAST.BUN . Cr ,CK.LDH B2k
Tab 1 Changes of plasma ALT, AST, BUN, Cr, CK and LDH in different groups

(n=8, ¥=*s)
Index Before hemorrhagic shock 2 h after resuscitation 24 h after resuscitation

ALT z/(U -« L™

Sham 45,8344, 36 41.83+5.15 57.17419. 88

I/R 36.33E7.74 39.33£4.13 126.004+27.19"

I/R-ED 38.67438.96 35.5043. 27 68.00415. 534
AST /(U -« L™

Sham 80.83%9.70 75.50£10. 04 199. 00+131. 96

I/R 79.50%9.61 135.33448. 89 977.17+312.60*

I/R-ED 72.83412.35 100. 17425. 20 223.50+123. 104
BUN ¢p/(mmol « L™1)

Sham 4,22+0.74 4,68+0. 85 4.52+0. 69

I/R 4.25+0.52 6.20+£1.16" 8.92+£2.99"

I/R-ED 3.68+0.29 4.5240, 224 6.1740. 33
Cr e/ (pmol « L1

Sham 17.5 +2.43 10.83+1.17 15.67+0. 82

I/R 17.33+2.07 34.3346.86" 34.83+4.02"

I/R-ED 16.67+1.63 17.33%£2. 58~ 23.3343.624
CKz/(U-L1H

Sham 315.67+73.29 311.83+82.63 284.67+167.71

I/R 264.17+83. 84 1 204. 83+694. 00" 5 051. 00940, 36~

I/R-ED 207.00+18.93* 505. 33+222. 304 314. 67+74. 964
LDH =/ (U-L™ 1

Sham 266.00+149, 97 252.00+62. 89 210.50+76. 34

I/R 181.00£51. 29 452,33+173.60" 825.33+237.40"

I/R-ED 197.50£56. 30 258.00+59. 594 504.00+98. 33"~

ALT: Glutamic-pyruvic transaminase; AST: Glutamic-oxal (0) acetic transaminase; BUN: Urea nitrogen; Cr: Creatinine; CK: Creatine

kinase; LDH: Lactic dehydrogenase; I/R: Ischemia-reperfusion; I/R-ED; Ischemia-reperfusion-+edaravone. * P<Z0. 05 vs sham group; & P<C

0.05 vs I/R group

2.2 ZBWKRK P TNF-o l-6 89T/ L5RGE
2)FEW .3 M TNF-o 1L-6 Fifi i ] 59 725 4k 25 5 1
AEHFE L (P<0.01), HI5 2 h. 5 Sham 414
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(P<<0.0D1),1fi I/R 5 I/R-ED 4H ] [ 8 2% S T Se 112
BEY., E9%)5 24 h, 5 I/R @A L, I/R-ED 4 Ifi 3%
IL-6 \ TNF-o /K FHEM, 2R A LI E L (P<
0.05),

®2 BAKXKRME TNF-a.IL-6 BEL
Tab 2 Changes of plasma TNF-o and IL-6 in different groups

[n=8, %5, ps/(pg+ ml )]

Index Before hemorrhagic shock 2 h after resuscitation 24 h after resuscitation
TNF-« Sham 81.2946. 82 112, 44438. 81 86.7346.75
I/R 77.75+5.82 188.8145.84" * 122.274+8.34"
I/R-ED 80.28+6.72 180.0146.57" * 97.1145. 68"~
1L-6 Sham 41.0343.71 58.9043.15 50.4242.28
1I/R 40.5342.55 82.0844. 42" " 55.5842.97"
I/R-ED 39.20+3.96 83.19+3.61* " 49,5542, 444

TNF-oa: Tumor necrosis factor-a; IL-6;: Interleukin-6; I/R: Ischemia-reperfusion; I/R-ED: Ischemia-reperfusion+ edaravone. * P<C0. 05,

** P<C0. 01 vs sham group; © P<C0.05 vs I/R group
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0 6D K e 0 5 9 OO, k9 e 0 B

T2 L HR A il v BE BT 2L (8 1HD) 31/ R-ED 2H Jili ] 5t %
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1 BEHARKMEAREETIG 24 h BFFlE(A~C) 'SBE(D~F) FiBE (G~1)/%IE H-E &
Fig 1 H-E staining results of rat liver(A-C), kidney (D-F) and lung(G-I)

at 24 h after hemorrhagic shock and resuscitation in different groups

I/R: Ischemia-reperfusion group; IR/ED: Ischemia-reperfusion+ edaravone. Original magnification: X200
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